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the assets themselves, when purchas-
ing them, when decommissioning for
recycling and for the other assignments.

Kisel T.N., Mishlanova M.Yu.,
Galeev K.F.

Currently, there is the preparing in con-
struction industry to introduce a man-
datory application of the BIM on con-
struction projects with the raising state
capital.

Trukhin Yu.G., Trukhina N..,
Vyazov G.B.

The purpose and meaning of the in-
tegrated development of territories is
the removal from the existing housing
stock of those types of buildings, the re-
pair or reconstruction of which will not
ensure the creation of convenient plan-
ning solutions and the possibility of
implementing a comfortable living envi-
ronment.

The existing consensus on the lack of
alternatives to the energy-saving vector
of economic development has led to
the formation of national and internation-
al energy saving programs and numer-
ous studies of methods for improving
the energy efficiency of the full life cycle
of projects in the architecture, engineer-
ing, construction and operation sectors
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Prospects of the public-private partnership
on integrated development of areas in regions

Problems of the state, associated with the implementation of projects on integrated development of areas
are identified and described in the article. The legislation governing the implementation of projects on inte-
grated development of areas (IDA) is examined. The experience of Russian developers in the implementa-
tion of integrated development projects is analyzed. The results of the implementation of a number of integrat-
ed development projects in the Russian Federation are analyzed; the extent of involvement of regions in such
programmes is identified. Current projects, implemented in the Russian Federation in the field of integrated
development of areas, is considered. Given the results of the analysis, the potential classification of projects
is developed within the framework of integrated development of areas. The reasons for the need to convert to
packaged construction are listed. Factors, that reduce the attractiveness of the mechanism of integrated de-
velopment of areas in the Russian Federation for developers, are identified. Regional practices of projects im-
plementation were singled out and local peculiarities were considered with regard for local real estate markets.
Advantages of integrated area development have been determined for representatives of government au-
thorities, municipalities and end users of residential and nonresidential buildings. The authors also consider
the views of major developers on problems and challenges of integrated development of areas. The authors
consider models of interaction between the state and the private business community in such foreign coun-
tries as the UK, Germany, and the USA as a possible response to these challenges. Common features of mod-
els of public private partnerships are emphasized. Peculiarities of the practical application of such models are
taken into account; difficulties encountered by developers in the process of work are described. As a result,
the authors have identified the main lines for the development of such projects, taking into account public pri-
vate partnerships.
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he implementation of the national project

“Housing and Urban Environment” is impos-

sible without a drastic increase in the areas
of zones of integrated residential development [1].
Even the Land Code of the Russian Federation'
had provisions about the implementation of pro-
jects on integrated development of areas for
the purpose of residential construction, which later
obtained a comprehensive regulatory foun-
dation?3 456 As a result, in early 2021 legislative
changes came into force, changing the mecha-
nism once again. The IDA programme is now reg-
ulated by Chapter 10 of the Urban Planning Code
of the Russian Federation, introduced by the Fed-
eral Law of December 30, 2020 No. 494-FZ “On
Amendments to the Urban Planning Code of
the Russian Federation and some legislative acts
of the Russian Federation to ensure integrated de-
velopment of areas”™.

The law defines the notion of IDA as “a set of
interrelated activities towards the development of
an area, construction of infrastructure and (or) capi-
tal construction facilities conducted by legal enti-
ties, natural persons, public authorities and aimed
at the qualitative transformation of built-up and free
(undeveloped) urban areas for the purpose of their
best and most efficient use, including the social
functions ensuring sustainable development of ur-
ban areas”.

The procedure for the approval of integrated
development projects is established by De-
cree No. 1184 issued by the Government of the Rus-
sian Federation on Jule 14, 2021 “On approval
o.rules of decision making by the Government of
the Russian Federation about the integrated devel-
opment of areas and coordination of such decision
with the subject of the Russian Federation, within
whose boundaries the area, subject to integrated

1 Land Code of the Russian Federation : Federal Law October 25, 2001 No. 136-FZ. Rossiyskaya Gazeta. 2001.

2 On the entry into force of the Town-Planning Code of the Russian Federation : Federal Law No. 191-FZ of December 29, 2004.

Rossiyskaya Gazeta. 2004.

3 On Amendments to the Urban Planning Code of the Russian Federation and Certain Legislative Acts of the Russian Federation : Federal

Law No. 232-FZ of December 18, 2006. Rossiyskaya Gazeta. 2006.

4 On Amendments to the Land Code of the Russian Federation and Certain Legislative Acts of the Russian Federation : Federal Law

No. 171-FZ of June 23, 2014. Rossiyskaya Gazeta. 2014.

5 On Amendments to the Urban Planning Code of the Russian Federation and Certain Legislative Acts of the Russian Federation : Federal

Law No. 224-FZ of July 21, 2014. Rossiyskaya Gazeta. 2014.

6 On Amendments to the Urban Planning Code of the Russian Federation, Certain Legislative Acts of the Russian Federation in terms of
Improving the regulation of preparation, coordination and approval of Documentation on Territory Planning and Ensuring Integrated and Sustainable
Development of Territories and Invalidation of Certain Provisions of Legislative Acts of the Russian Federation : Federal Law No. 373-FZ of July 3,

2016. Rossiyskaya Gazeta. 2014.

7 On Amendments to the Urban Planning Code of the Russian Federation and Certain Legislative Acts of the Russian Federation in order
to Ensure the Integrated Development of Territories : Federal Law No. 494-FZ of December 30, 2020. Rossiyskaya Gazeta. 2020.
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development is located, and on amendments to Regulations on
the Government Commission for Regional Development in the Rus-
sian Federation”®.

The Government of Russia, regional authorities and municipali-
ties are intensively working on the implementation of the IDA mecha-
nism, which allows to more effectively involve in the turnover of fed-
eral land and accelerate the launch of new housing projects in
the regions. To date, it is planned to coordinate the application of
the IDA mechanism in 753 territories with a total area of 27,716.15
hectares with a total urban development potential of 173.07 million
square meters and 135.89 million square meters of residential area®.

Having analyzed IDA projects implemented in the Russian Fed-
eration, specialists of the Fund of assistance to housing and utility
services reforms, joint stock company DOM.RF® identified the ad-
vantages of integrated area development for representatives of
state authorities, municipalities and end users of residential and
non-residential buildings:

e launching auctions to grant unprepared urban plots for

the purpose of housing construction;

e reducing the period of preparation of areas for construction
from two years to 6-9 months;

e the possibility to fix the parties' obligations to implement
the project in a contract when making a decision about
the IDA;

e the possibility of donating social facilities, common areas and
part of residential premises to regional/municipal ownership;

¢ subjects will have an opportunity to comprehensively solve
the problem of the emergency housing stock, renovation of
industrial areas, withdrawal of plots through simplified proce-
dure.

At the federal level, the legislative acts, allowing for the launch
of IDA implementation have been adopted in full, but not all regions
are ready to start these projects due to the lack of the legal and
regulatory framework at the regional level.

Since the adoption of Government Decree No. 1184 of July 14,
2021 and until the beginning of 2022, the IDA programme (approv-
al of new projects) expanded at an accelerated pace. For example,
by the end of 2021, the Government Commission, headed by Dep-
uty Prime Minister of Russia Marat Khusnullin, had approved nine
new integrated area development projects (IDA) in eight regions of
Russia. Their total urban development potential amounted to more
than 2.4 million square meters. Also the IDA programme gained
momentum in the capital region. On December 27, 2021 86 pro-
jects on the integrated development of areas were approved''.

However, subsequently, since the launch of the special military
operation (SMO), the rate of approval of new IDA projects has de-
creased significantly.

That is why we have analyzed the statistics of IDA projects in
the process of implementation according to DOM.RF at the time of
the start of the SMO™.

As of February 21, 2022 the total of 471 agreements on the con-
struction of 1,343 residential facilities were concluded within
the framework of the IDA programme.

We propose to classify IDA projects according to the following
criteria.

1. By scale:

e federal,

e regional;

® |ocal.

2. By duration (from the date of conclusion of the CDA/
IDA/DBA agreement to the planned date of commissioning):

e short-term (up to 5 years);

e medium term (5-15 years);

® long term (more than 15 years).

3. According to the method of securing the builder's obli-
gations:

® escrow accounts;

e without using escrow accounts.

4. By the number of floors:

e |ow-rise construction (1-3 floors);

e medium-rise construction (3-5 floors);

e high-rise construction (6-9 floors);

e multistory building (10 and more).

The largest share of projects were agreements on development
of built-up areas (DBA) — 265 projects. For example, the develop-
ment of former industrial areas, renovation, programmes for the re-
settlement of dilapidated and emergency housing. In addition, own-
ers themselves can enter into an agreement on comprehensive
development of the area (CDA). At the analyzed moment, 35 such
projects were being implemented. The smallest number of projects
are implemented at the initiative of the local government; only 13
such agreements have been made. Unfortunately, this fact has
proven the low interest of local authorities in the development of
their areas and improvement of the comfort of the residential envi-
ronment (Fig. 1).

Of the total number of projects, 787 houses have already been
commissioned, while the remaining 556 houses are under con-
struction (Fig. 2).

The total residential area of the projects that are being imple-
mented exceeds 12 million square meters of housing of various for-
mats and floors (Fig. 3).

Project agreements have been concluded in every federal dis-
trict of the Russian Federation. The leader in terms of the number of
projects is the Central Federal District (CFD), where 153 IDA con-
tracts were concluded. The Volga Federal District (VFD) comes
next with 98 projects. It is well known that this federal district is
the second largest in terms of population, with IDA projects being
implemented in 13 of 14 subjects of the Russian Federation.
The missing subject of the Russian Federation is the Republic of

8 On approval of the Rules for the Adoption by the Government of the Russian Federation of a Decision on the Integrated Development of the Territory and coordination of such
a decision with the subject of the Russian Federation, within whose Borders the territory subject to integrated Development is Located, and on Amendments to the Regulations on the Government
Commission for Regional Development in the Russian Federation : Decree of the Government of the Russian Federation No. 1184 of July 14, 2021. Government of Russia. URL: http:/

government.ru/docs/all/135641

9 More than 35 thousand people will receive housing with the integrated development of territories. Rossiyskaya Gazeta. URL: https://rg.ru/2022/04/11/bolee-35-tysiach-chelovek-

poluchat-zhile-pri-kompleksnom-razyvitii-territorij.html

10 DOM.RF proposed to improve the mechanism of the Kyrgyz Republic to improve the quality of life in the country. DOM.RF. URL: https://www.xn--d1aqf.xn--p1ai/media/news/dom-

rf-predlozhil-usovershenstvovat-mekhanizm-krt-dlya-povysheniya-kachestva-zhizni-v-strane

11 86 projects of integrated development of territories have been approved in Moscow. Complex of urban planning policy of the city of Moscow. URL: https://clck.ru/32FFQx

12 The regions have agreed on 28 KRT projects on the lands DOM.RF with a gravity potential of about 7 million sq. m. DOM.RF. URL: https://www.xn--d1aqgf.xn--p1ai/media/news/

regiony-soglasovali-28-proektov-krt-na-zemlyakh-dom-rf-s-gradpotentsialom-okolo-7-min-kv-m
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Agreement on comprehensive development of the area
I Agreement on comprehensive development of the area at the initiative of local government authorities
B Agreement on comprehensive development of the area at the initiative of the owners
B For the purpose of construction of economy class housing
Fig. 1. Quantitative indicators of involvement of constituent entities of the Russian Federation in the integrated area development pro-
gramme

Mordovia. The Ural Federal District with 63 IDA projects is also
among the top three. It is noteworthy that all 6 subjects of the Rus-
sian Federation, included in the Ural Federal District, are imple-
menting projects under IDA contracts. None of the federal districts
of Russia can boast full involvement anymore. The worst situation is
in the North Caucasian Federal District, where the total number of
IDA projects is 7 (Table 1).

In an attempt to analyze the breakdown of IDA contracts con-
cluded by constituent entities of the Russian Federation, let us con-
sider the top 10 (Table 2). The leading position with 225 houses
under construction and already commissioned buildings is taken by
the Moscow Region, followed by the Nizhny Novgorod Region —
126 houses, the Republic of Bashkortostan — 104 houses. At
the bottom of the list is the Belgorod Region with 36 houses being
sold under agreements on comprehensive development of areas.
19 subjects of the Russian Federation are outsiders in the rating,

556

W Already constructed Under construction with not a single IDA contract concluded in these regions. The Jew-
ish AR (Autonomous Region), Chukotka AR and Nenets AR, Kam-
Fig. 2. The breakdown of IDA projects by the stage of construction chatka Krai, Republics of Adygea, Altai, Ingushetia, Komi,

The number of houses by the “Floors” criterion

High-rise buildings (over 16 floors)

Buildings having a large number of floors
(1116 oors) [
Buildings having many floors (610 floors) _

Buildings having a medium number
of floors (3-5 floors)

Low-rise buildings (1 or 2 floors)

o

100 200 300 400 500 600
Fig. 3. The breakdown of IDA projects by the number of floors
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Table 1. Involvement of Russian regions in the IDA programme

Agreement on | Agreement on compre- | Agreement on com-
) ) For the purpose
) . ) Development | comprehen- hensive development of | prehensive develop- ) Number

Regions not implementing pro- Federal ) ) L of construction )

) L of built-up sive develop- | the area at the initiative | ment of the area at of projects

jects under the IDA programme District o of economy )

areas ment of local government au- the initiative of ) in total
" class housing
of the area thorities the owners
Kpstroma, Smolensk, Tambov re- CED 78 44 1 2% 4 153
gions
Murmansk region, Pskov region,
Komi Republic, Nenets AR NWFD 25 o 1 2 2 39
Republic of Adygeya SFD 9 2 8 0 1 20
Republic of Ingushetia,
Karachay-Cherkessia Republic NCFD ! 3 1 ! 1 !
Republic of Mordovia VFD 58 23 0 4 13 98
- UFD 41 19 1 1 1 63

Republic gf Altai, Republ!c of Tuva, SFD 30 13 1 1 5 50
Omsk region, Tomsk region
Kamchatka Krai, Magadan Region,
Jewish AR, Chukotka AR FEFD 23 14 0 0 4 M

Table 2. Breakdown of constituent entities of the Russian Feder-
ation by the number of IDA projects being implemented

Number of homes built
Subject of the Russian Federation or commissioned under the IDA
programme
Moscow region 295
Nizhny Novgorod region 126
Republic of Bashkortostan 104
Novosibirsk Region 77
Sverdlovsk Region 61
Irkutsk region 59
Tyumen region 54
Krasnodar Region 44
Saint Petersburg 37
Belgorod region 36
Orenburg region 29
Altai Krai 27
Leningrad region 25
Republic of Sakha (Yakutia) 22
Bryansk region 21
Republic of Tatarstan (Tatarstan) 20
Khabarovsk Krai 18
Republic of Buryatia 17
Chelyabinsk region 17

Mordovia, Tyva, Karachay-Cherkess Republic, as well as Kostroma,
Magadan, Murmansk, Omsk, Pskov, Smolensk, Tambov and Tomsk
regions are among them.

Escrow accounts introduced by the state, according to the Fed-
eral Law of December 30, 2004 No. 214-FZ (ed. of March 14, 2022)
“On Participation in Shared Construction of Apartment Buildings
and Other Property and on Amendments to Certain Legislative Acts
of the Russian Federation”, are designed to facilitate and accelerate
the process of buying and selling real estate and reduce risks for
both parties making such deals. Therefore, it is noteworthy that of
the total number of IDA projects 607 projects against 736 are imple-
mented using escrow accounts (Fig. 4). The unobvious share ratio
can be explained by the fact that at the moment, escrow accounts
for large projects are not a flexible enough solution accompanied
by numerous problems and issues.

B No escrow accounts used I Escrow accounts used

Fig. 4. Proportion of IDA projects in terms of use of escrow ac-
counts

>
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In practice, developers face a number of problems that have
existed since the introduction of the legislative mechanism in ques-
tion. They still have no solution, although they have a significant
impact on the investor's decision to apply the mechanism of IDA
when implementing an investment and construction project, which
creates the need to consider the application of a public private
partnership (PPP) for the implementation of IDA projects in Russia
to improve the management of the programme development peri-
od. Having studied the mechanism of public private partnerships in
developed economies (USA, UK, France, Germany), the authors
identified the following distinctive features of its regulation [2-5]:

e specialized structures dealing with the problems and support

of PPPs;

® PPP agreements provide for the distribution of risks between
the state and business communities with guarantees for both
parties;

e the owner of the infrastructural facility is usually the state,
which, in turn, guarantees the conditions for the provision of
services and the payment of remuneration to the investor, ac-
cording to the terms of the contract.

Having developed the concept of rising the investment attrac-
tiveness of IDA projects, we conclude that it is advisable to apply
the experience accumulated by the foreign countries in the field of
PPPs inn the course of implementation of IDA projects in Russia.
The main trends in the development of the IDA mechanism, taking
into account the application of PPPs, may be as follows:

e establishing the possibility of concluding concession agree-
ments or public private (municipal-private) partnership agree-
ments within the framework of IDA contracts for the construction
of public utilities, transport and social infrastructure facilities;

MNMepcnekTuBbl rocyfapCTBEHHO-4aCTHOrO
napTHepcTBa NO KOMMJIEKCHOMY pPa3BUTUIO
TEepPpPUTOPUN B permoHax

B paHHOW cTaTbe BblOENATCA U ONUChIBAOTCA NPO6EMbI Fo-
cyOapcTBa, CBfi3aHHble C peanu3auuen NpoekTOB KOMMIEKC-
HOro pas3BuTUS TeppuTopuin. PaccmoTpeHa HOpMaTuBHO-MNpa-
BoBas 6asa peanu3auuu NPOEKTOB KOMMIIEKCHOIO pa3BUTUSA
TeppuTopuii. poaHanu3vpoBaH OMbIT POCCUMICKMX [eBeno-
nepoB B peanu3aLun NPpOEeKTOB KOMMIEKCHOW 3aCTPONKM Tep-
putopuii. NpoaHanuampoBaHbl pe3ynsTaTbl peanusaumm psga
NPOEKTOB KOMIMJIEKCHOrO pas3BuTUA Tepputopuii no Poccuid-
ckon depepaumm, onpegeneHa akTMBHOCTb y4acTus PErMoHOB
B Mogo6HbIX nmporpamMmmax. PaccmoTpeHa 6a3a TeKyLux npo-
€eKTOB, peanuayoLwmxcsa B Poccunckon ®egepauuun B o6nactu
KOMMNEKCHOrOo pasBuTus Tepputopuii. [lo pesynstatam aHa-
nu3a paspaboTaHa MoTeHUManbHas Knaccugukaums npoek-
TOB B paMKax KOMMJIEKCHOrO 0CBOEHUs TeppuTopuin. Chopmu-
pPOBaHbl NPUYMHBI HEO6XOAUMOCTM Nepexofa K KOMMIIEKCHOMY
cTpoutenscTBy. [Npu 3TOM BblgeneHbl akTopbl, CHUXaKLWme
npuBriekaTtesibHOCTb MexaHU3Ma KOMMJIEKCHOro pa3BuUTuUAa Tep-
puTtopuii ana 3actponwmkoB B Poccuiickon depgepaumun. Bbi-
OeneHbl pervoHanbHble MNPakTUKW peanu3aumn NpoeKkToB
1N paccMOTPEHbI floKanbHble 0CO6EHHOCTM C yYETOM MECTHOrO
pblHKa HEABMXXUMOCTM.

OnpepgeneHbl NpeumyLLecTBa KOMMNEKCHOrO pa3BUTUA Teppu-
TOopUM Ona npepcTaBuTenen rocyaapCcTBEHHOW BNacTv, MyHU-
LMNanMTETOB U KOHEYHbIX NMONb30BATENEN XUIIOrO U HEXMIOrO
coHga. B paboTe Takxe pacCMOTPEeH B3rNsf KpYnHbIX 3aCTPOn-
LLIMKOB Ha Mpo6JsieMbl U BbI30BblI KOMMJIEKCHOrO pa3BUTUA Tep-
puTopuin. Kak BO3MOXHbI OTBET Ha 3TW BbI30BbI B CTATbe pac-
CMOTpeHbl Mmoaenun B3aI/IMOJJ,eVICTBVIH rocygapctea M 4acTHOro
6u3Heca B 3apybexHbIx cTpaHax: Benvkobputanus, Mepmanus,

e development of model contracts for IDA projects involving
PPPs, including a specific set of documentation for the prep-
aration, support and financing of projects to ensure a better
understanding of the risks assumed by the parties;

e construction of social infrastructure facilities within the frame-
work of an IDA contract should include their mandatory buy-
out by the municipality;

e creation of additional instruments of support for citizens to be
resettled from areas that are offered using the bidding proce-
dure;

e within the framework of the IDA, at the initiative of the right-
holder the municipality should have an opportunity to provide
plots, adjacent to the applicant's plots, for the construction of
social facilities.
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CLUA. BbigeneHbl o6Lime 4epTbl U OCOGEHHOCTU MOZEeNen ro-
CyAapCTBEHHO-4aCTHOrO MapTHepcTBa. YYTeHbl OCOGEHHOCTU
NPUMEHEHNA Ha NpakTUKe NOJOGHbIX MOAENen, onncaHbl TPYA-
HOCTW, C KOTOPbIMW CTankuBalTCs 3aCTPOMLUMKM B MmpoLiecce
paboTbl. B pe3ynsTaTe aBTOpbI ONPEAenvnn OCHOBHbIE Hamnpas-
NEHNA AN pa3BUTUS NMPOEKTOB KOMMIEKCHOFO pa3BUTUS TEPPU-
TOPWIA C YHETOM roCyAapCTBEHHO-HaCTHOrO NapTHEPCTBA.

Knro4yeBble cnoBa: kanutasibHoe CTPOUTENIbCTBO, KOMIIIEKC-
HOe pas3BuTNe TeppUTOPUM, KOMI/IEKCHOe OCBOEHUE TEPPUTO-
puii, rocyapcTBEeHHO-4aCcTHOE NapTHEPCTBO, PbIHOK HEABUXU-
MOCTH, 3aCTpoViKka TeppUTOPULi
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Construction: overcoming growth limits

Nowadays construction ensures the viability of the Russian economy and performs the spatial restructuring of
buildings and structures aimed at the outstripping development and creation of a comfortable living environment.
Current major changes in the geopolitical landscape could not but affect the focus and requirements for the de-
velopment of the industry. The establishment of new transport and logistics corridors required incomparably high-
er rates of road construction; the import substitution programme facilitated industrial construction; the focus on
creating a comfortable environment forced the modernization of the housing infrastructure; new horizons of agri-
cultural development facilitated the creation of processing industries, etc. Despite the unprecedented pressure of
sanctions housing construction continued to develop. At the same time, there has been a structural shift towards
individual housing construction. In general, we can say that construction has become a powerful factor ensuring
not only sustainability, but also the accelerated development of industries in need of import substitution. In this
regard, the existing model of investment and construction activity should be brought in line with the current ob-
jectives of national development. The author believes that the mission of advanced development and overcom-
ing the limits of construction growth is to ensure the technological sovereignty of investment and construction ac-
tivities. It is based on the proactive use of foresight approach tools, advanced development of industry-specific
research schools, establishment of a single centre for research and engineering management, development of
the countercyclical policy, reorientation of investment and construction activities towards friendly countries, train-

ing and re-training of personnel as well as generation of a new type of project teams.
Keywords: construction, investment cycle, foresight approach, innovation cycle, technological sovereignty, re-
search base, research schools, projects of technological modernization

INTRODUCTION

eing one of the most important infrastruc-

ture-focused industries of the Russian

economy, construction ensures the viability
of the Russian economy and performs the spatial
restructuring of buildings and structures aimed at
the outstripping development and creation of
a comfortable living environment. Practical shifts in
the modern geopolitical landscape could not but
affect the focus and requirements for the develop-
ment of the industry. The reorientation of the econ-
omy towards new transport and logistics corridors
required incomparably higher rates of road con-
struction; the import substitution programme facil-
itated industrial construction; the focus on creating
a comfortable environment forced the moderniza-
tion of the housing infrastructure; new horizons of
agricultural development facilitated the creation of
processing industries, etc. Housing construction
continued to develop at a rapid pace. At the same
time, there was a structural shift towards individual
housing construction. In short, under the growing
pressure of sanctions and reputational blockade of
the Russian economy, it is construction that has
become the most powerful factor ensuring not on-
ly sustainability, but also the accelerated develop-
ment of industries in need of import substitution,
as well as determining the future parameters and
advantages of the Russian economic model. At

present, its vulnerability is a consequence of con-
tradictions and development risks accumulated
over the past decades. The nature of external
threats and internal problems, some of which are
still latent, set new substantive tasks to be solved
by the construction industry. Among them are
the effective acceleration and synchronization of
investment and construction processes, techno-
logical modernization, product restructuring, spa-
tial maneuverability and others.

MATERIALS AND METHODS

The development of a new investment and con-
struction model under the current conditions is not
just a tribute to the research and technology agen-
da, but also a matter of survival of Russia as a sov-
ereign country and the centre of power for the future
structure of the global civilization. As a matter of
fact, the construction industry is one of the most
import-independent industries'. Local production of
building materials, elements and structures has
been a strategic priority of national development
over the past 10 years? 3. Meanwhile, whatever we
have is necessary, but insufficient, both in terms of
the quality of materials (functional properties, eco-
logical and aesthetic requirements), and potential
production volumes. The technological lag has
been identified in design, manufacture of engineer-
ing equipment (elevators, air conditioning, etc.),
building machinery and other segments of

1 Russian developers do not depend on imports. URL: https:/lenta.ru/news/2022/08/01/import/

2 Draft Strategy for the development of the construction industry and housing and communal services of the Russian Federation until 2030
with a forecast for the period up to 2035. URL: https://www.minstroyrf.gov.ru/docs/18723/

3 On the strategy for the development of the construction materials industry for the period up to 2020 and further prospects up to 2030 :
Decree of the Government of the Russian Federation dated May 10, 2016 No. 868-R. URL: https://www.garant.ru/products/ipo/prime/doc/71294822/
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investment and construction activities [1, 2]. Import in these seg-
ments reaches 30 to 60% of volumes in value terms*.

Methods of overcoming the technological gap amid the geo-
graphical expansion and restructuring of the domestic market are
concentrated in the foresight approach [3, 4]. Basic postulates,
namely, victory over inflation, tight monetary policy, over-accumula-
tion of reserves, passivity of development funds, targeted focus on
export expansion, offshorization, etc, are being proactively replaced
by reducing the benchmark interest rate, improved availability of de-
velopment resources, subsidy mechanisms, as well as reorientation
of trade flows towards friendly countries, industrial and technological
cooperation with countries in Southeast Asia and China, expansion
of trade with unfriendly countries according to the “raw materials in
exchange for critical imports” formula, etc. Industrial assembly pro-
jects, to be implemented in cooperation with companies from friend-
ly countries in Siberia and the Far East become preferable. These
include the arrangement of production of cars, construction and road
machinery, mining equipment, electronics and other high-tech prod-
ucts. At the same time, the investment cycle can be effectively imple-
mented only when mechanisms of the multi-channel financial system
are used and the system of clearing operations is developed. If
the local production of components is launched in the shortest term
possible, the system cooperation between domestic manufacturers,
engaged in the development and production of new high-tech prod-
ucts, will trigger a new innovation cycle. For example, construction of
production facilities to produce engineering equipment required in oil
recovery, refining, oil and gas chemistry, etc. will require synchroni-
zation of efforts in research, machine building, construction, mining
and transport enterprises, credit and financial institutions, state au-
thorities, especially those of strategic orientation. In this case, road
maps, defining formats of future development, will not work. The fun-
damental task of launching the manufacture of production facilities,
that are critically important for the sovereign economy, as our coun-
try's experience at different stages of its development has shown [5],
cannot be solved without developing a unified system for the man-
agement of research and technology progress. At the same time, an
integrated information space and platform-based solutions for iden-
tifying the needs and opportunities of the state, research and busi-
ness communities can function as a full-fledged resource for analysis
and selection of priority projects. In this regard, let us emphasize
the importance of applied science in the expertise of strategically
important projects. Understanding the details and problems of prac-
tical implementation of the results of fundamental research will help
to overcome the cognitive traps of technological development. For
the construction industry, this means that it is necessary to.

1. Ensure synchronization of strategic goals of investment and
construction activities with plans of all participants of the develop-
ment process from state authorities in charge of territories and in-
dustries to economic entities of all types and levels.

2. Restructure production capacities towards development and
higher specialization in all types of linear and industrial construc-
tion. The scaling of high-tech equipment assembly projects and
changing the location of newly launched production facilities will
require a fundamentally new approach to project design, new types
of contracts and competent personnel;

3. The country needs to:

e develop a strategy for the technological modernization of

construction, in line with the focus and scale of the country's
development;

e prevent reproduction of technically, environmentally and or-
ganizationally obsolete construction methods;

e develop new construction standards taking into account
the realistic potential of import substitution, potential of addi-
tive and hybrid technologies, new materials (strength, weight,
thermal insulation, etc. characteristics), equipment (energy
costs, productivity, maintainability, etc.);

e optimize construction and technical expertise and control;

e establish a new design cluster, taking into account the poten-
tial of digitalization and information modeling;

e make sure that professional personnel has both basic knowl-
edge and advanced competencies, etc.

The solution to many problems, arising in these areas, is available
in the Draft strategy of development of the construction industry, hous-
ing and utilities in the Russian Federation through 2030 with a forecast
for the period up to 2035'. Meanwhile, its framework turned out to be
significantly narrower than the problems of 2021 and 2022. The enor-
mous pressure of sanctions has identified a number of vulnerabilities
in the proposed model of strategic development of the industry. There-
fore, the growth limits, outlined in the strategy, turned out to be insuffi-
cient to solve the problems of sustainable development of the country
amid the confrontation with the “collective West”. Let’s take a look at
the “Import Substitution” section. It is obvious that the declared objec-
tives and subsequent actions, focused on designing the necessary
engineering equipment tend to rely on the programme of further de-
pendence on importation. The development of Russia’s production
facilities is formal, and the efforts of the consumers of this equipment
are aimed exclusively at finding suppliers from friendly countries. Nei-
ther the Ministry of Construction of Russia, nor the Ministry of Industry
and Trade of Russia, nor the Ministry of Education and Science of
the Russian Federation has a clear and reasonable position with re-
gard to the development of advanced production capacities in the ar-
ea of construction machinery, equipment, materials!!! Individual pro-
jects of major developers or research and educational centres are not
able to solve the problem comprehensively, cost-effectively for the so-
lution to be environmentally safe. And, if we try to identify the causes of
the current situation, we'll find out that no research activity enjoys any
support, researchers have no skills of complex analysis and correct
synthesis of goals, they lack the ability to simulate and synchronize
activities, goals, projects, resources, processes and, most importantly,
eliminate errors.

The analysis of existing research schools showed that all of them
have their own tools, educational base, etc., but most importantly,
they rely on the past and proceed from the present. The foresight
approach is based on the logic of “from the future to the present”; it
adds absolutely new meanings if possible, proposing a new devel-
opment logic and attracting new teams. Resource constraints, taken
from the past and present at the stage of the dream formation should
not be taken into account. It is important to feel the gap and “catch”
the moment of overcoming resource constraints. No less important in
the foresight approach is singular thinking, aimed at maximum sub-
stitution and multiple acceleration of processes with a corresponding
increase in efficiency. This means that the nature of changes gives
way to breakthrough technologies capable of “overturning” the es-
tablished way of life. Accordingly, new values and meanings should
emerge, and project teams with hybrid competencies should be
made. In this regard, so-called “humanitarians” are no less important
than “technicians”, “information specialists”, “mathematicians”, etc. In
the new approaches, the sufficiency of human capital (SHC)

4 Import of the most important goods: results of the first half of 2021. URL: https://journal.open-broker.ru/research/import-vazhnejshih-tovarov-v-rf/
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becomes almost the main requirement, allowing to analyze the pro-
ject in different projections: from economic and social to ecological
and aesthetic ones. In this regard, a new type of thinking “beyond
time” and “beyond industry” is needed. This will make it possible to
assemble an image of the final product and aim not at overcoming
technological backwardness, but at technological advancement and
leadership.

A discussion of the postulates of new foresight-focused thinking,
applied to the subject area of construction management (ICAM), has
identified the need to update the research foundations of ICAM.
The foundations of the research school of real estate management
and construction organization (EM CO) were developed by the Mos-
cow State University of Civil Engineering at the end of the twentieth
century. They were implemented in the curricula, a series of text-
books and guidelines for specialized universities (designated for
bachelors, masters and postgraduates) [6, 7]. Subsequently, they
were supplemented and developed by the Department of Investment
and Construction Business and Real Estate Management of the Rus-
sian Presidential Academy of National Economy and Public Adminis-
tration [8, 9]. The research school of construction management ex-
panded the boundaries of the research school of real estate
management and construction organization to ensure:

¢ the development of the project format for construction activi-
ties, localized in space and time. The latter was to be studied
with the requirement to take into account singularity;

e the cyclic synchronization of goals, projects, resources, de-
velopment territories and spheres of activity beyond industry-
specific limits;

e the problem of the system “Man — Society — Nature”, the holis-
tic nature of which under no circumstances can be violated to
avoid triggering destructive processes;

e constantly changing construction processes, having dynamic
goals corrected by sequential evaluation (preferably algorithmic)
of the action programme in the format of “maps of the future”;

e a search for a consensus of interests among the subjects of
life and development;

e the symmetry format of rights and responsibilities. And re-
sponsibility of all before all, without indulgence and permis-
siveness;

e the mode of partner interaction and out-of-court dispute reso-
lution;

e the dominance of inclusiv.rules and mechanisms;

e proactive import substitution as a result of the strategic focus
on strengthening competitive positions and export substitut-
ability;

¢ ability to materialize and capitalize intangible resources, etc.

RESULTS

Problems of the ICAM research school were identified, the focus
was shifted towards resolving development contradictions accumu-
lated not only in the recent history, but also in the final stage of
the Soviet economic model. Among them is not only the technologi-
cal backwardness of investment and construction methods, hetero-
geneous spaces and employees and prohibitively low quality and
pace of construction. These are the contradictory interests of devel-
opers, owners, large, small and medium-sized businesses, banks,

authorities, and finally ... consumers. For example, a model, gener-
ated in the housing sector, may generate objective contradictions
due to the exorbitant fine for construction schedule overruns. The de-
cisive factor of galloping housing construction costs was the profit of
authorized banks, investors and developers, not directly involved in
the construction process [10]. The record rates of housing construc-
tion, supported by mortgage instruments, are temporary in nature,
and they cannot resolve contradictions arising between the parties
involved in construction activities in the housing sector. This is evi-
denced by the avalanche-like accumulation of economic disputes
requiring litigation® [11, 12]. Infrastructure construction is not an ex-
ception. Existing contradictions are accumulated, and the acceler-
ated pace of construction is an evidence not of technological re-
newal, but of the removal of resource constraints, state support and
the strategic maneuver implemented in an expeditious manner.
The latter was a forced reaction to geopolitical changes. Transconti-
nental transit to China has gained in importance due to the econom-
ic confrontation with Europe, although it did not reduce the impor-
tance of its own interregional transportation. The modernization of
the Samara-Uralsk highway, being part of Russia's international obli-
gations under an agreement with Kazakhstan and China, remains on
the list of priority road construction projects. It includes the extension
of the road beyond Kazan in the direction of Ekaterinburg — Tyumen —
Omsk, as well as Kazan — Volgograd — Rostov-on-Don. The transport
corridor project to the Transcaucasus and further through Iran to
the ports of the Persian Gulf are also strategically important for
the country's economy, since it will ensure access to Russia's trade
with the countries of South Asia that are inaccessible by land.

The scale of the strategic maneuver in the restructuring of
transport flows will require unprecedented large volumes of pro-
ject resources in the construction industry. These are construction
materials: sand, crushed stone, asphalt concrete and bitumen, i.e.
domestically produced resources. As for machines and mecha-
nisms, the situation with their supply is just the opposite. Imports
account for 80-90%?°. This is a consequence of the practical fail-
ure of the previous programme of import substitution. Avtoban,
a construction and investment holding company, according to its
general director A. Andreev, has been trying to replace imported
equipment for the last five years. If rollers and graders can some-
how compete with imported machines, there are no similar load-
ers, recyclers and other machines. Moreover, domestic machinery
is not reliable. It often needs to be repaired, and if it is far from
production and logistics bases, replacement of units and assem-
blies is simply impossible.

All-Russian Forum “Infrastructure construction: a course for
import substitution” was held on April 26, 2022. The dialogue be-
tween representatives of the government authorities (Ministry of
Industry and Trade, Ministry of Construction, Federal Treasury),
builders (Avtodor and others), foreign and neighbouring countries
(China, Belarus), researchers, manufacturers and suppliers of
construction machines allowed to draft proposals, which were
submitted to the Russian government. An attempt was made to
compile a list items to be produce by domestic manufacturers. In
this regard, the dialogue with Rosspetsmash (Russsian Special
Machinery) Association was intensified. No accelerated machin-
ery substitution is possible without state support, even in terms of
leasing. At present the Ministry of Industry and Trade and the Min-
istry of Finance reduced the allocations for the preferential

5 Study of economic disputes: 65% of claims are satisfied in the first instance. URL: tory/222250/

6 Replacement effect: a new industrialization strategy has been prepared in the Russian Federation. URL: https://iz.ru/993781/dmitrii-grinkevich-aleksandr-volobuev/effekt-zameny-

v-rf-podgotovili-novuiu-strategiiu-industrializatcii



HeaBmXmMMOCTb: SKOHOMUKA, ynpaeneHune

MexayHapoaHbI Hay4YHO-TEXHUYECKUI XYpHan

TEMA HOMEPA

programme of special equipment leasing. Instead of such alloca-
tions it is proposed to create a specialized organization for
the purchase of domestic road-building machinery, including
the use of leasing mechanisms. The experience of “Rosagroleas-
ing” has proven effective. For the sake of objectivity, we should
emphasize that no immediate replacement is possible. Undoubt-
edly, according to experts, within the next three years most posi-
tions will be replaced by Chinese, Indian and Korean counter-
parts, but the earlier the new innovation cycle is launched
(development, innovative research, testing) for the production of
domestic equipment, the closer to the technological sovereignty
the construction industry will be®. A generalized model of con-
struction sovereignty is shown in Figure.

Technological sovereignty in the industry does not mean that
all positions of construction machinery and equipment must be
replaced. It is necessary to select the critical ones, and identify
the type of local production. Any reliance on a manufacturer,

Technological
sovereignty

located in a unfriendly country, is especially dangerous if it is
impossible to perform construction work without it. These items
are subject to import substitution in the first place. It is naive to
think that the launch of a new innovative cycle of unique machin-
ery or equipment is possible on the technological basis or with
the involvement of companies from unfriendly countries. Moreo-
ver, the repetition of existing specimens will aggravate the tech-
nological gap. That is why the establishment of a novel domestic
research base is probably the most responsible and timely step.

Investments in science and education must be accompanied
by the introduction of new methods of foresight thinking. It is
time to return to the three-tier system of scientific support of new
technologies. Their ideas should originate from basic science,
where most creative and highly qualified specialists should be
concentrated” 8. New innovative teams can function within
the framework of the Russian Academy of Sciences, depart-
ments of universities. At the second level, it is advisable to
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7 World trends in education in the Russian context — 2022. URL: https://ioe.hse.ru/edu_global_trends/

8 Report of the Government of the Russian Federation to the Federal Assembly of the Russian Federation on the implementation of state policy in the field of education. URL:

http://static.government.ru/media/files/GcesxuJAl13AntFYXDYzpnoNgsv7T1vX.pdf
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create specimens of new machines. This is possible at industry-
funded/corporate research institutes and design bureaus. At
the third level, design institutes should be ready to find the most
convenient and efficient form of implementing large-scale pro-
duction of new machines on the basis of test results.

In addition to the three-tier system, being the result of inter-
action between universities and each subject of research, it is
necessary to draft training programmes for designers of new
machines, problem setters, engineers-experimentalists, logisti-
cians, experts and engineers in charge of new machines.
The same pattern must be applied to other types of construction
that require import substitution. Specialists, that are being
trained, should obtain information about their employment and
incentives to train (higher scholarships, part-time opportunities,
etc.).

Conclusions. The effective countercyclical policy, pursued
amid unrelenting sanctions, means the ability to overcome tech-
nological dependence through foresight-programmes of scien-
tific and technological development. Construction, being
the most important asset-creating industry, that is responsible
for the structural and technological maneuver of the Russian
economy, needs radical technical and technological transforma-
tions. Models of investment and construction activities also re-
quire renovation. There are still no cardinal breakthroughs in
the financing of construction projects. Essentially, the project fi-
nance “factory” is idle; no additional triggers of breakthroughs
have appeared, and import substitution has not yet been imple-
mented in the field of research. Amid sanctions against the coun-
try's largest banks, the only operational solution to support
the industry in an attempt to overcome the limits of growth is an
increase in budget financing. Obviously, we are not talking about
all projects, but only those of strategic importance to ensure
Russia’s economic and technological sovereignty. In the con-
struction industry, it is an infrastructural breakthrough supported
by the expanding range of domestic technologies.

CTpouTenLCTBO: NOKOpeHue
npepenos pocTa

CTpouTenbCTBO B HACTOSsILLIEE BPEMSI HE TOJSIbKO obecrne4vmBaet
XM3HECMOCOBHOCTb POCCUNCKON SKOHOMUKM, HO U OCYLLECTBISA-
€T NPOCTPaHCTBEHHYIO PECTPYKTYpU3aLMio KanutanbHbIX ¢POH-
OB B LIENsIX OMepexaroLlero pasBuTtus U cosgaHus KomdopT-
HOW cpepbl XW3HW 1 AeaTenbHOCTU. CyLLecTBEHHbIE M3MEHEHUS
COBPEMEHHOr0 reonoIMTUHECKoro naHpwadpTa He MornM He
KOCHYTbCS LienieBoro ookyca v TpeboBaHUA K pa3BUTUIO OTpa-
cnun. Co3pgaHne HOBbIX TPAHCMOPTHO-NIOrMCTUYECKMX KOPUAOPOB
notpeboBano HeconocTaBumo 6onee BbICOKMX TEMMOB JOPOX-
HOro CTPOUTENbCTBA, NMporpaMMa WMMNopTO3aMeLLeHns akTu-
BMpPOBasia MPOMbILLIIEHHOE CTPOUTENbCTBO, HALENIEHHOCTb Ha
co3faHne KOoMMOPTHOW cpefbl BbIHYAMNa MOAEPHU3MPOBaTb
XXUMNWLLHO-KOMMYHaNbHYI0 MHPACTPYKTYPY, HOBbIE TFOPU3OH-
Tbl Pa3BUTUA CEMbCKOrO XO3AMCTBA CMOABUIIN K CO3AAHUI0 Me-
pepabartbiBaloLLmx Npom3BoACTB 1 Ap. HecmoTps Ha 6ecnpeLe-
OEHTHOE CaHKLUMOHHOE [aBiIEHNE XMIULLHOE CTPOUTENbCTBO
NPOLOMKWUIO pasBunBaTbecs. Mpy 3TOM HAMETUIICA CTPYKTYPHbIN
COBUI B CTOPOHY MHAOMBUAOYaJNTbHOrO XWJINLLHOIO CTPOUTESIbCT-
Ba. B LenoM MOXHO KOHCTaTUPOBaTb, YTO CTPOUTENBLCTBO CTaNI0
MOLLHeNWMM chakTopoM, o6ecrneymBaoLLM He TOMbKO YCTOM-
YMBOCTb, HO U YCKOPEHHOE pasBUTUE CEKTOPOB, HYXAAOLLMXCA
B VIMMNOPTO3aMeLLeHN. B 3aTo CBA3M CNOXMBLUASACH MOAENb WH-
BECTULIMOHHO-CTPOUTENBHON AEATENbHOCTU OOSKHA ObITb Npu-
BeJleHa B COOTBETCTBME C aKTyasbHbIMMU LieNsiM1 pa3BuTus cTpa-
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Hbl. OCHOBHOV (hOKYC OMepexaroLlero pasBuTus U MOKOPEHUS
NpenenoB pocTta CTPOUTENLCTBA aBTOP BUAMT B 06GecrneyeHun
TEXHONOrMYECKOrO0 CYBEPEHUTETA WMHBECTULMOHHO-CTPOUTESb-
HOW peaTencHocTW. B ero ocHoBe — akTMBU3aUMs MHCTPYMEH-
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HO-TEXHMYECKMM pPa3BUTMEM, pa3paboTka KOHTPLMKINYECKOW
NONMUTUKK, MEepPeopUEHTaUNs UHBECTULIMOHHO-CTPOUTENBHOW
OesATenbHOCTU Ha OPYXXECTBEHHbIE CTpaHbl, MOArOTOBKA U ne-
penpodunMpoBaHne KagpoB, a Takxe hopMmpoBaHue HOBOroO
TMNa NPOEKTHbIX KOMaHA.
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Modeling locally integrated management
in the system of spatial territorial develop-
ment of industrial parks of the “greenfield”

type

The analysis of the industry's development over the last year, as well as over the period of regular collection
of statistical information (since 2018), indicates the continued positive dynamics of development of industri-
al parks in Russia, despite the unfavourable economic situation in recent years. The pace of industrial de-
velopment has proven the important role of industrial parks as an element of industrial and investment infra-
structure, as well as an effective tool for territorial development.

An investment project of an industrial park of the “greenfield” type encompasses justification of economic
feasibility, amount and scheduling of capital investments, including the required project documentation, as
well as a description of practical steps to make investments in the system of spatial-territorial development.
The lifecycle of the investment construction project, starting from the business idea to the commissioning of
a facility, has different stages, interrelated with each other. The dates of the project implementation depend
on the characteristic features and type of the future facility, conditions of financing, and tentatively make up
to 5 years [1-3].

The successful existence and implementation of an investment project throughout its lifecycle is possible,
above all, thanks to the professionalism and competence of all project participants, from the customer ser-
vice, investor and management company to contractors in charge of certain types of work.

Keywords: greenfield industrial park, investment and construction project, revitalization, sustainable devel-

opment of urban environment, integrated model, redevelopment

GENERAL PART

he effective implementation of large invest-
Tment construction projects is a complex in-

tegrated task. Currently, the implementation
of projects in Russia successfully adopts a mana-
gerial approach: a step-by-step process of project
implementation is introduced, comprehensive
monitoring and continuous control of the progress
of work at all stages of the investment project [4]
are performed, taking into account the principle of
revitalization of the industrial area of development.

The standard step-by-step process of imple-
mentation of a greenfield industrial park project
has five key stages: business plan — pre-project
stage — design stage — construction — operation.

Each stage consists of a number of pre-set ac-
tivities. Stages have a standard structure; at each
stage, a strictly defined set of results must be de-
livered; they allow the investor to make key deci-
sions about the further fate of the project, approve
of its schedule, budget, and set the priorities.

As the project is implemented, at each subse-
quent stage, the accuracy of the assessment of
the main parameters of the project (the project
budget, the net present value) should go up (refer
to lines on Fig. 1).

This figure describes an approach to the im-
plementation of three stages of an investment
construction project:

¢ the pre-project stage;

¢ the design stage;

e the construction stage.

The term “regeneration” is used in the theory
of real estate management and is frequently used
in the urban development section governing his-
toric development. In the expansive context of
a partial or complete change in the functional pur-
pose of real estate, regeneration acquires
the properties of the concept of redevelopment.
Its functions are identified as follows.

1. Transformation of real estate facilities hav-
ing any location.

2. All forms of expanded reproduction of real
estate in accordance with the model “Construc-
tion — Renovation — Liquidation”.

3. Complex nature of restorative and develop-
mental functions of real estate.

4. Functional mobility and adaptability of fa-
cilities to the adjacent territory.

Having made the analysis, the hierarchy of
existing views on the concepts that reflect
the processes that are underway in the estab-
lished development, are shown in figure 2.

Following the content of the tasks about
the main forms of restoration and renewal of
the urban environment, we have found that in all
cases their implementation is based on method,
organizational and managerial mechanisms of re-
development.

To clarify the content of the concept of revi-
talization as the notion that most fully reflects
the social orientation of rehabilitation and devel-
opment of industrial property in the territories of
cities, let us study their typology.

Revitalization means restoration of the viabili-
ty of urban industrial spaces through balancing
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Fig. 1. General schedule for the implementation of the investment project of the Greenfield Industrial Park (IP)

the functional structure of real estate and the biosphere compat-
ibility of urbanized territories with transport facilities and utility
infrastructure. Processes of revitalization have functions of urban
planning, urban development, and urban regulation in terms of
the organization of reproductive processes of renewal (recon-
struction, modernization and overhaul) of existing industrial
buildings.

The analysis of historically established criteria for attributing
cities to the some clearly expressed type allows to systematize
them and substantiate the main features that determine the es-
sential differences of urban spaces. Earlier studies have proven
that the geographical location of settlements and the nature of

their relationship with the outside territories largely predeter-
mines the nature of employment (agriculture — in the case of
adjoining fertile land resources; craftsmanship — in the pres-
ence of deposits; trade — if the intersection of transit routes is
available, etc.). Localization within the country also conditioned
the emergence of certain stereotypes of life activities
(patriotism — egocentrism; money as the highest of values or jus-
tice and service; attitude to natural resources as a common
good or private property; the role of the state as the basis of law
and order or initiator, protector, judge, etc.). The advantages of
location, and, hence, the resource basis for development, at-
tracted residents, multiplying the number of city dwellers.

>
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Tasks of revitalization
1. Restoration of the vitality of the functional activity and centre of
attraction of the city's industrial area.
2. Strategy for changing the spatial and territorial development through
a combination of renovation, and the location of real estate.
3. Ensuring a balanced and proportional development of the existing
urban real estate development environment.

4. Preference for creation of biosphere compatibility of urbanized
territories with functionally mobile real estate having various purposes
and facilities urban transport infrastructure.

5. Use of dialog modes, etc.

Implications for creation
of a space for life
activities that ensures
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Regeneration of facilities
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Tasks of regeneration:
1. Ensuring the preservation of the historic appearance of the city.
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Tasks of redevelopment:
1. Transformation of objects of any location.
2. Coverage of all forms of extended real estate reproduction.
3. Consistency of redevelopment with the dynamics of needs.
4. Use of dialog modes, etc.

The consequences
of creating a new image
of the urban
environment

Sustainable development
of the urban environment

Economic recovery and capitalization of all elements and objects

of the urban environment

Fig. 2. The main forms of restoration and renewal of industrial areas of the urban environment

The development of the sphere of production, determined by
the spheres of resource sufficiency and accessibility, is objec-
tive.

RESEARCH SECTION

The implementation of the main tasks of revitalization of
the life space in a historically developed city is impossible with-
out taking into account the object-subject relations that develop
in the real estate sphere. Their immanent properties are formed,
first of all, under the influence of peculiarities of real estate fa-
cilities as the material basis for the established structure of real
estate. The peculiarities of the real estate sphere should include

[5, 6] the profile of characteristics, that is generally accepted
nowadays:

e diversity of types of real estate, segmented not only by lo-
cation, functional purpose, number of storeys, degree of
wear and tear etc., but also by the level of capitalization
and prospective advantage;

e multiplicity of the facility composition with the internal inter-
connection and interdependence of constituent facilities.
For example, the real estate structure of industrial zones
and territories determines the configuration of energy,
transport, housing and utilities infrastructure, while natural
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or cultural heritage facilities objectively limit, and in some
cases expand the views from new construction facilities;

e the functional determinism and relative inertness of real es-
tate facilities, which requires either multi-functionalism or
redevelopment, taking into account the dynamics of
the structure of needs;

e the possibility of using different economic models of involv-
ing real estate in the economic turnover. It can be equity
construction or project financing of new construction, pur-
chase of property, lease, trust management, co-working,
etc.;

e features of the liquidity of real estate facilities as an invest-
ment asset. On the one hand, a reliable asset is always in
demand, on the other hand, given the capital intensity and
the long payback period, the period of operation of the fa-
cility can be long;

e diversity of business entities involved in real estate opera-
tions. At the same time, not only legal entities, but also
natural persons participate in the management cycle of
real estate, taking into account the organizational and legal
forms of ownership of a business entity. It is their dynami-
cally changing needs that give impulses to changes in
the structure of real estate.

Participants in the processes of cyclic development of real
estate conduct their activities in different spheres (Fig. 3). As
follows from the figure, a large number of spheres of investment
and construction activity, serving all stages of the real estate life
cycle, form the work front of participants. This indicates profound
specialization of in-house units of large development compa-
nies, as well as a fairly wide range of activity segments of small
and medium-sized construction companies. In any case, as
studies have shown [7-9], the scale of activity is determined by
specific volumes and the structure of real estate needs changing
in the cyclic dynamics.

All spheres of activity are broken down by the stages in
the lifecycle of industrial real estate facilities [10], which, accord-
ing to the system-wide attributes, are usually subdivided into.

1. Land plots for development that are partially developed.
These may be lands of settlements, special purpose lands (des-
ignated for industrial enterprises, energy and transport facilities,
television, radio broadcasting and informatics, service industry,
etc.).

2. Buildings and structures located above and underground.

3. Natural resources that are being developed or are subject
to development.

4. Detached water bodies/water areas.

5. Special aerospace facilities, etc.

In turn, buildings and structures are subdivided into above-
ground, located on a certain plot of land, and linear types of real
estate, which have a length of up to tens of thousands of kilom-
eters (pipelines, power lines, railroad tracks, etc.) All types of
facilities are divided into commercial and non-commercial ones.
In the generally accepted classification, land plots of noncom-
mercial purpose are subdivided into lands of socio-cultural and
research-educational purposes.

Land plots of commercial purpose are subdivided into resi-
dential real estate, industrial real estate and multifunctional real
estate (retail trade, hotels, etc.).

Linear facilities and roads can also be commercial and non-
commercial. For example, pipelines, power lines, railroads, etc.
for strategic purposes are non-commercial in nature. At the same

time, linear facilities of general business turnover serve commer-
cial projects. Forest lands, water areas, etc., being originally ob-
jects of public use, are now also partially commercialized.

It is noteworthy that the structural diversity of real estate is
often spontaneous. The development of living spaces is not al-
ways comprehensive, systemic and evenly distributed in time.
Discontinuity and fragmentation, as a consequence of geopoliti-
cal and economic processes, are essentially characteristic of all
historical periods of development of modern civilization. Epochs
and modes of life left buildings and constructions inherent in
their modes of life, which did not always fit into the changed
structures of needs. Their dialectics, commensurate with chang-
es in public space, restructured not only the spatial sphere of
real estate, but also significantly expanded its functional pur-
pose. The study of the classification criteria used in the research
literature [11] shows their infinite variety depending on the pur-
poses of research. Meanwhile, for the implementation of urban
planning activities, focused on the provision of sustainable de-
velopment of territories of historic cities, from the author's point
of view, it is important to consider the logical subordination of
the criteria of real estate decomposition. This is due primarily to
the fact that the target aspect and character of real estate is
determined not only by the emerging requirements, but also by
its past, objectively predetermined by the spatial localization and
various functional projections. In other words, the hierarchical
structure of the criteria is based on objective functional proper-
ties determined by the spatial localization.

Reproductive processes of complex development of industrial
areas include construction, renovation (demolition of obsolete, di-
lapidated and emergency items of real estate, and their replace-
ment by newly built facilities), urban planning as formation of a mul-
tifunctional urban environment. Reproductive processes of
renovation of existing industrial development include the whole va-
riety of repair and reconstruction measures throughout the life cycle
of the property: reconstruction, modernization, overhaul, restora-
tion, current repairs and arrangement of urban life in accordance
with modern safety and comfort requirements [12, 13] (Fig. 4.)

Functional properties of spatial localization, allowing the for-
mation of the target space and setting options for the functional
purpose of real estate, influence the nature of the use of real
estate facilities, which, in turn, predetermine the type of real es-
tate liquidity. The hierarchical relationship between the criteria of
real estate decomposition is presented in Fig. 5.

Organizational principles of revitalization, as well as laws,
are divided into general and particular.

Principles of the general structure include: compatibility and
conformity of the element; differentiation and integration of func-
tions; update of functions and concentration of functions; mobil-
ity (changeability) of functions (in our case — functional mobility
of real estate); neutralization of dysfunctions; Le Chatelier princi-
ple (any attempts to change properties are caused by resist-
ance, by force equal to influence); proportionality; functional ad-
ditionality (with required complementarity).

The principle of the update of functions consists in the fact
that if necessary, in critical situations it is necessary to imple-
ment an important function for its survival (possibly sluggishly
implemented earlier), all resources and capabilities of functional
elements are mobilized, etc.

The principle of functional mobility (changeability) means that in
the same situations critical for an important function, other functions
are mobilized, which “unload” and provide whatever is necessary.

>
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Fig. 3. Spheres of activity of participants in the cyclic development of industrial real estate
The principle of neutralization of dysfunctions consists in Consideration of the theory of functional-statistical modeling,
the fact that destructive actions of individual elements are as well as the features and experience of modern construction
blocked, suppressed by others, thereby increasing the viability. and operation of real estate in the domestic and foreign practice
The principle of complementarity consists in the fact that allows for a fundamental model of functional reliability modeling.

In the most general form, the system-wide conceptual model
can be represented graphically (Fig. 6).

Three types of functional relationships can be distinguished:
to the achievement of the system's goals in the best way'. Z(-11), Z(1=11), Z(1=1)/.

Complementarity relationships are assumed to be informa-

the main element can include elements with different, often mu-
tually exclusive properties, mainly if these differences contribute

This approach is based on a three-dimensional model of
tional only and are intended to determine the ability to perform the functional system consisting of a set of functions (targets),
the same engineering operations. which should be highly effective due to the combination:

1 System regularities and principles — General theory of systems. URL: istemnye_zakonomernosti_printsipy (rus.).
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Fig. 6. A system-wide conceptual model applied to the socio-managerial and engineering system of industrial real estate development

of an industrial park

Firstly, let’s focus on these functions-stages of spatial-territo-
rial development, as the basis for structuring and modeling of
management life cycles. The number of (i-j) stages by types and
spheres of construction here is the subject of forecasting and
methodological modeling.

Secondly, the functions-tasks of spatial-territorial develop-
ment are considered as solutions to private local goals.

Thirdly, these function-objects or types of reproduction and
management objects are highly effective.

FINAL PART

The proposed function-based reliable approach to the analy-
sis of the space of integrated development of industrial real es-
tate ensures the analysis of the object of research in the form of
a set of functions (target settings) and algorithms, while the re-
search hypothesis and paradigm include: “the hard core” (ac-
cording to the criterion set by the strategic block of sustainable
urban development) and the conceptual part: the “protective
shell” or modified (modifiable) part of the paradigm correspond-
ing to the basic principles of real estate revitalization.

The analysis of the research, conducted by the authors in
terms of the main methods of industrial construction allows to
define conceptual approaches to the development of the strate-
gy of performance management to classify the approaches and
stages of assessing the performance of the developer, taking
into account the risks, to simulate the management process.

Cycles of a single reproduction process are considered as
relatively independent organizational and production subsys-
tems of urban reproduction, the purpose of which is to ensure
the integrated development of new land and property complexes
and reconsider the existing urban development [14]. The main
area of integrated development is the master plan for the devel-
opment of the city. Renewal of the existing urban development
involves the qualitative and quantitative transformation of its
structure and composition in accordance with modern urban
planning , environmental, and economic requirements.

Industrial construction has a number of features, which are
associated with the specific features inherent in the products of
construction.

Buildings and constructions differ from most industrial prod-
ucts first of all by their great durability, large dimensions, immov-
ability. They are the most durable items and last for many dec-
ades. Buildings of large size require considerable time for their
erection, large expenditures of labour time and materials and
a large complex of various construction and installation works.

Given the nature of the product of labour in construction, its
most important features are the lack of stationarity and the pres-
ence of seasonality in the production, long production cycle, and
specificity of multifaceted objects constructed for different pur-
poses.

Hence, construction products are created as a result of com-
plex engineering process in which enterprises engaged in differ-
ent types of activity participate. Such production interaction
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allows to unite all these enterprises into a single inter-production
construction complex, which is a system of cooperating enterpris-
es and productions, united by stable production, engineering and
economic ties.
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TEpPUTOPUANbLHOrO AEBENOMNMEHTA.

2KW3HEHHbBIN LMKN MHBECTULIMOHHOrO CTPOWUTENLHOrO MPOEKTa,
oT 6M3Hec-uaen Ao BBOAA OObEKTA B IKCMyaTauumio, BKNoYa-
€T pasnuyHble 3Tanbl, B3auMoyBsi3aHHble Mexay coboin. Cpoku
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Systemic causes of discrepancies

in the valuation of an industrial asset

by the independent approaches

and the recommendations for the valuation
results harmonizing

The assessment of the value of industrial assets is carried out to make decisions when forming complexes of these
assets as part of the businesses of acting enterprises, as well as when creating the assets themselves, when pur-
chasing them, when decommissioning for recycling and for the other assignments. The valuation error and the dis-
crepancy between the value of these assets found by independent approaches indicates the quality of the valuation.
The base of the error determining in estimating the value should be adjusted depending on the age of the industri-
al asset and it accumulated depreciation, since the value of asset within it lifetime decreases to zero with age and
therefore this cannot serve as a base for finding of the value relative error. The causes for the discrepancy between
the value of an industrial asset and its value found by independent approaches are both the approximateness of
the initial data, which, when assessed, replace the characteristics of the general system, in which the assessed as-
set enters as the subsystem, and the methodological differences of the value normative concept and the value as
the set of methods of it determining by the independent approaches. For adjusting the results found by each inde-
pendent approach, an analysis is carried out of their compliance with the adequate methodological concepts of val-
uation and the performances of industrial asset. Taking into account the property of accumulation of the deprecia-
tion and the limited durability of the asset, the distribution of it values got by the cost and the income approaches,
when harmonizing they, can be rationalized using the considered method. After an expert determining of the weight
coefficient of the result got by the comparable sales approach, the contributions of the independent results got by
cost and income approaches are adjusted in proportion to the transfer of accumulated net income to the value of
property complex to which the industrial asset belongs as element of the system.

Keywords: industrial asset, property complex, purpose of an asset, durability of an asset, value change, inde-
pendent approach, property complex, element of a complex, system communication, data error, concept of value,
determining of value, conformity of definitions, harmonization of value, transfer of value, economic obsolescence
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INTRODUCTION

creates complexes of assets, uses them produc-

tively and disposes of them. The separate Industri-
al assets included in the company's property com-
plex have limited durability, they are acquired, used,
and disposed of as the value is transferred to the ac-
cumulated net income. The company operates on
the basis of financial self-sufficiency, while net in-
come and profit are kept in the property complex of
assets and serve its value growth.

Due to external or other circumstances the com-
plex of assets in the long term is also restructured. But
the limitation of durability, which is associated with in-
dicators of accumulated irremovable wear, is a prop-
erty of only a part of the property complex — its indus-
trial asset, while the whole — the property complex
does not have internal limitations of durability in
the terms of systemic approach models [1], and
the value of the complex grows as assets are accu-
mulate.

An example of an estimated industrial asset
(the separate one in the set of property complex) is
to be real estate [2], machinery or equipment [3], or
the intangible asset [4, 5]. At the same time, it would
be unnatural to classify complex objects as indus-
trial assets and it would be illogical to consider

In order to increase capitalization, the company

complex real estate in the sum of its parts, for exam-
ple, a building and a built-up area as the industrial
asset. In this example, only a building could be
classified as an industrial asset, assuming it assign-
ment, while the site is a universal part of a complex
facility.

Among the methodological elements that influ-
ence the applied approaches for the valuation of in-
dustrial assets, one can also indicate the character-
istic decrease of an industrial asset value with age,
considering the limited durability of the asset, which
is not completely characteristic of complex objects,
such as an integral operating enterprise, or as real
estate, the value of which usually does not decrease
less than the value of the occupied site (up to
the cost of clearing the site — in some estimates).

Limited durability is not an obligatory character-
istic of a property complex whose assets are re-
placeable and economically viable. It is character-
istic that durability is an important property of
the industrial asset in the set of property complex of
the acting company, and this property must be tak-
en into account when determining the asset value.

The concept of an industrial asset, which is
other than the complex one, that is, the integral
property complex of acting company, is associated
with the characteristic of the asset assignment, usu-
ally indicated in the asset passport or in it
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performances specification. Examples of the characteristics of pur-
pose of the industrial asset can be: assignment of a building, type
of vehicle or machine, assignment of an equipment object, of a par-
ticular intellectual product, and so on.

On the other hand, the assignment of a complex asset (i.e.,
an integral property complex), characterizing the type of activity of
the enterprise, usually corresponds to the code according to
the Classifier of Economic Activities. For any type of economic ac-
tivity in the set of property complex of company there are the indus-
trial assets of various assignments — both the real estate and
the equipment.

In some cases, a synonym for the name: an industrial asset
could be considered a close concept of the separate asset, al-
though the term “the industrial asset” seems to be more correct,
since the separate could mean one valued outside the property
complex, which is not typical.

It has to be indicated that among the features of an industrial as-
set valuation, the value of which can be determined by the independ-
ent approaches, including the income one (in accordance with
the Standard for Valuation or with the methodic papers [6-16]),
the opportunity is assumed of the asset independent financial ac-
counting.

When harmonizing the results of valuation by independent ap-
proaches, it should be taken into account that there is an uncer-
tainty factor, which, when assigning weight factors or the coeffi-
cients (weights) to the results of valuation by independent
approaches, is decided by experts, and there are no rigorous math-
ematical methods for distributing weights, which is an uncertainty
factor. The uncertainty of the correlation of got results of valuation
by independent approaches is theoretically unavoidable, in particu-
lar, it is impossible to create a strictly evidential mathematical meth-
od for determining weight coefficients, and any expert methods for
assigning these coefficients are subjective to one degree or an-
other. Expert assignment of weight coefficients in solving of
the economic problems with uncertainty, both when finding the in-
dexes of value so when the indicators of economic efficiency, is
a normal way of independent results coordinating, taking into ac-
count the uncertainty factor, this usually has the form of composite
economic index (the formula 23.13 [3]). And if the weight coeffi-
cients serve as characteristics of the confidence probability, which
is also a rather subjective indicator, then the harmonizing of the re-
sults of valuation meets the Laplace criterion known in math.

THE GROUND OF COMPARISON WHEN DETERMINING
THE VALUATION RELATIVE ERROR

The error of asset valuation can be determined in absolute val-
ue (in monetary units) by variant calculations and in relative units —
without dimension. The dimension of the absolute error of valuation
is to be eliminated when using the monetary comparison index. To
find the valuation error by relative value, it would be necessary to
define the concept and to use the defined index of the comparison
base in units of value, without confusing the base for determining
the relative valuation error with the indicator of the valuation base —
the market value.

Since, unlike the property complex, which is an renewable set
of all assets of the acting company, the durability of the industrial
asset is usually limited and the value of each asset within the limits
of it durability usually reduces almost to zero, then the basis for
estimating the error in these cases should not be the value sought
and the any sustainable index, when the value changes over time,
for example, the index of sum of the value gradually reduced and

the accumulated depreciation of the asset, or the total of costs for
creating of the asset analogue in market prices, i.e. it replacement
cost.

With limited durability, the market value of the industrial asset in
the present prices by the time is reduced to almost zero, since
the residual liquidation value, that is the utilization one, and the cost
of disposal are commensurate with estimation error of zero value
compared to the market cost of creating an asset (the replacement
cost).

On the other hand, it must be taken into account that deprecia-
tion accumulates with age of the asset. Since it is assumed that
the error in relative value should not grow indefinitely as wear ac-
cumulates and value decreases, then, accordingly, the absolute
(monetary) error of the value determining should decrease to zero
in proportion to the decrease of value as it is, if value is taken as
the comparison base when finding the relative error of the value
determining.

But in this case, a methodological contradiction would arise,
consisting in the fact that in terms of monetary (absolute) error of
estimate of the value, which decreases by the age to zero, which is
also the error in determining accumulated depreciation, formally
cannot be zero, because the comparison base for determining
the relative error of depreciation would be growing by the asset age
the depreciation, which tends to the maximum, when the value
tends to zero.

Therefore, the value of an industrial asset, which becomes
cheaper to zero within the limits of durability, cannot be a basis for
comparison to determine the relative error of value estimate. In
other words, when determining the error in terms of a relative value
it is advisable as a base of comparison to take some economic in-
dicator that is not corresponded with durability of the industrial as-
set and does not change significantly by the age of the asset that is
by the depreciation accumulation, for example, consider the error
of the value estimate in relation to the asset replacement value
(the market costs for creating a new analogue) or the sum of
the market value and the accumulated depreciation as the com-
parison base of the relative error.

Should be explained with an example. Let's say by the cost ap-
proach the value of asset is rated 100 thousand US dollars, by
the income approach — 200 thousand US dollars, and by the com-
parable sales one — 300 thousand US dollars, and the replace-
ment costs is 5 million US dollars. Despite the apparent spread of
values: 100, 200 and 300 thousand US dollars, with an average
estimate of 200 thousand US dollars, this value is a quite satisfac-
tory approximation of zero value of the asset compared to its re-
placement costs (5 million US dollars), or compared to the sum of
the value of the asset and its accumulated depreciation, which for
the considered example is almost equal to the replacement costs,
and this serves as a hint that the asset value corresponds to zero or
to the residual liquidation value, and the spread of values is quite
acceptable if the replacement costs is taken as the basis for com-
paring the relative error, or the found sum of value and accumulated
depreciation is taken as this basis.

In terms of reliability for such an example the estimate by inde-
pendent approaches could raise much more doubts, in which
the results would be: 190, 200 and 210 thousand US dollars, which
could mean an incredibly high accuracy of the assessment com-
pared to the replacement value (5 million US dollars), or compared
to the sum of the found value (200 thousand US dollars) and accu-
mulated depreciation, and this would lead to the incorrect conclu-
sion that the value of asset is equal to 200 thousand US dollars,
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when in reality it corresponds to zero or to residual liquidation value,
and 200 thousand US dollars is a value commensurate with the ab-
solute error of value estimate, which, when determining the relative
error, should have been attributed to the replacement costs or to
the sum of the market value and accumulated depreciation, which
indicated by data of considered example.

Thus, when finding the estimation error by it relative value, it is
necessary to specify correctly the base of this error from the stand-
point of the systemic approach, in which an industrial asset is eval-
uated not by itself, but as an element of cyclic system: creation, in-
stallation, equipment and it launch, productive use, maintenance,
write-off and disposal, and the relative error base is that associated
with the estimated value index, which somehow remains un-
changed or sustainable during the specified systemic cycle.

THE CAUSES OF VALUATION ERROR

When studying the quality and accuracy of the industrial asset
value assessing it is necessary to take into account both natural
errors arising from inaccurate data and the methodological dis-
crepancies.

The inaccuracy of the data: the constraints and the assump-
tions of evaluation, including the data used in the creation of math-
ematical models, programs, databases, etc., used in the value de-
termining, underlies the natural errors of its finding and is of
a systemic nature, since the asset is examined when determining
the value as an element of a certain more general system and, at
the same time, as a system consisting of it elements — the subsys-
tems.

Theoretically, the list of examples of a more general system
than the asset being valued is unlimited. As examples of the char-
acteristics of more general systems than the asset being valued,
when evaluating a land plot or an object on a site, one can indicate:
address, cadastral quarter, municipality, subject of the federation
and so on. An industrial asset is valued in the system of all
the links — in the set of property complex or as part of one or an-
other operating technology, as a product of serial or individual pro-
duction, as an investment object within the framework of a corre-
sponding innovative project, as a certain type in one or another
asset classification system and etc.

For practical purposes, when determining the value of an asset,
one has to adhere to the constraints and the assumptions, corre-
sponded with the characteristics of more general system, to which
the asset being valued belongs as the subsystem. These con-
straints serve as the initial data for evaluation, and the reason for
the data error is their known relativity, which arises as a result of
the break of methodological links between the industrial asset and
the more general system to which it belongs in a functional, techno-
logical, economic, legal or other respect, and the number of vari-
ants of this system is in principle unlimited.

A typical example of a system that is more general than the in-
dustrial asset being valued, to which it belongs, can be indicators
of the property complex to which the asset or the object of equip-
ment being valued belongs. In turn, this property complex is in-
cluded in the composition of the more general system as it element,
for example, in the composition of a particular industry sector or
regional economy. In this inductive sequence it would be possible
to enlarge systems and complex objects that include an industrial
asset. And in the practical determining of asset value, such a se-
quence of entry into more general systems is substituted by the val-
uation constraints, that is, the initial data in the form of certain nu-
merical indexes, in the form of models created for valuation and

used, or in the form of rules and limits of applicability of the initial
data and these constraints, as indicated above, are largely conven-
tional due to the variety of options and degrees of generalization of
systems in which the valuated object is included as an element,
and the specified relativity causes the data errors — the inaccuracy
of the constraints and the assumptions of valuation.

In turn the industrial asset from the systemic point of view also
acts as a complex object consisting of subsystems. In particular,
a property complex consists of separate industrial assets, while
real estate consists of a built-up area and a building, also consist-
ing of separate parts and rooms, and, further in deductive se-
quence, parts of an asset include separate structural elements and
SO on.

In practical tasks, when determining value the data of the con-
stituent parts of this asset for each level of detail are also used as
the constraints in addition to the characteristics of more general
systems to which the industrial asset belongs as an element, and
the relativity of the chosen level of detail and the corresponding
breaks of methodological links of the industrial asset and its sub-
systems are the cause of the error of these data, just as the cause
of the error is the relativity of data when they replace the methodo-
logical links of valuated asset with the general systems to which
the asset belongs as an element, which is considered above.

That is, the inaccuracy of the data factors for estimating value
are the following:

e the degree of relativity (the conventionality) and correspond-
ed approximation of data, i.e. the constraints and the as-
sumptions, including those adopted in the assessment meth-
ods and models used, which, when determining the value,
replace the methodological links of the industrial asset with
more general system to which it belongs as an element;

¢ the approximate nature of the parameters assigned when de-
termining the asset value, which replace the methodological
links of the asset with it subsystems.

To assess the impact of data or parameter errors on the accu-
racy of finding the value of industrial asset, one can use the variant
calculations of value when varying data and parameters within their
errors. At the same time, the cause of error in the results of these
variant calculations will not be the discrepancy between the meth-
odological assumptions of independent approaches for the same
and combination of data (the constraints and the assumptions).

THE ANALYSIS OF CAUSES OF THE DISCREPANCIES OF
VALUATION BY THE INDEPENDENT APPROACHES

Different values found by independent approaches may indi-
cate the methodological discrepancy between these results, which
cannot be considered as valuation error, corresponded with ap-
proximation and inaccuracy of data and models, used to valuate
an industrial asset.

The analysis of characteristic forms of dependences of the val-
ue of industrial asset on its age when valuated by independent ap-
proaches (Fig. 1) indicates that in wide ranges of age variation,
correlated with the accumulation of the irremovable depreciation,
the values found by the independent approaches differ by the rang-
es commensurate with these values as they are.

For some ages within the limits of durability of the industrial as-
set the independent approaches together can give a similar value:
the same estimates of value can be determined by the income and
the comparable sales approaches at a certain age of the asset
(marked A on the chart, Fig. 1), and for other age of the asset
the common value is given by cost and income approaches (on

>



#4 /2022

MexayHapoaHbI Hay4YHO-TEXHUHECKUI XYypHan

HeoBmX1UMOCTb: SKOHOMMUKA, ynpaeneHune

JKOHOMMKA N MEHEAXMEHT HEABUXXUMOCTH

"
mv
’

Fig. 1. Dependences of the industrial asset the values MV on
the age t within durability T when finding by: 1 — the cost approach;
2 — the comparable sales approach; 3 — the income approach; A,
B — the age values for intersections of graphs of estimates by inde-
pendent approaches; RC-(1 — D) — the replacement cost deducted
the external obsolescence

the chart B). As can the schematic graphs indicate three independ-
ent approaches can give the same zero value for the conditions for
an asset decommissioning, for example, when determining the re-
sidual liquidation value (the utilization one).

For the age of an industrial asset corresponding to the values
A and B (Fig. 1) the results of value estimation in one or another pair
of independent approaches are close. These ages of the asset and
the range of values between them may just correspond to the char-
acteristic sales on second-hand market. And for other values of age
(less than A and more than B, as well as between A and B) accord-
ing to the schematic graph, the discrepancies in the estimates by
independent approaches are characteristic.

That is, if there is one or another preferred approach outside
the range of values of the “market” age of the industrial asset (from
A to B) then the values estimated by the other approaches would
probably degrade the quality of the estimate compared to this pre-
ferred approach estimate.

The discrepancies in values found by independent approaches
have systemic causes that go into the problem of correspondence
of market value two methodological definitions:

* on the one hand, the definition of value as the result of a con-
sistent assessment by independent approaches in accord-
ance with standards, in particular, with the Standard for Valu-
ation “General concepts of valuation, approaches to valuation
and assumptions for conducting valuation”, what could be
considered a methodical (algorithmic) definition of value;
on the other hand, value in its normative definition under Rus-
sian Federal Law of July 29, 1998 No. 135-FZ “On valuation
activities in the Russian Federation” and under the corre-
sponded Article of Standard for Valuation “The purpose of
the valuation and types of value” as “... the most probable
price at which the object of appraisal can be alienated on

the open market in a competitive environment, when ...”, or
other standards, including all terms of the normative definition
used.

In contrast to considered error of value estimate due to inac-
curacy of data and the systemic relativity of the asset coordination
as the element in the general system, as well as the conventionality
of links of the asset with it subsystems, the cause of observed dis-
crepancy of values found by independent approaches arises due

to the methodic difference of value definitions given above, i.e.
the value definition as a result of the coordinated use of three (or
other number) independent approaches, which should naturally
lead to finding the value in definition of it normative concept.

In practical evaluation, the correspondence of these two defini-
tions of the value is considered as an axiom and no exact proof is
known that the consistent application of the three standard ap-
proaches gives value in its normative definition.

At the basis of the observed discrepancies of values found by in-
dependent approaches, there is a methodological difference between
these approaches. Indeed, if only one approach would have been
prescribed by the valuation standards, then the discrepancies in
the obtained values would not emerge, and there would be no reason
to doubt the conformity of value as the consistent use of three inde-
pendent approaches, on the one hand, and value in its normative
definition by the federal law and valuation standards, on the other one.

In a historical retrospective the periods are known in which it
would has been logical to correlate the value with the presumptions
of the cost approach, since the sale of property with profit, in particu-
lar, did not correspond to the morality of the religious worldview com-
mon in the Middle Ages, in which profit acts as illicit enrichment,
which quite closely corresponds to the philosophy — Thomas Aqui-
nas. Such ethical canons could mean the impermissibility of specu-
lative profit and the acceptability of only the cost approach when
finding value as the sum of costs spent. Although, it would probably
be accepted as the allowable wear of the goods and the own contri-
bution of labor to the material costs incurred. If for these conditions it
is assumed that estimating by the income approach is unacceptable,
then the cost approach, which includes the comparable sales one —
to determine the initial costs, would remain as the only acceptable
way to determine value. At the same time, there would be no doubts
about the compliance of the normative concept of value as the sum
of costs and the value methodical determination by costs summation
of acquiring or creating an industrial asset minus it depreciation.

It can be seen that the question of a possible discrepancy be-
tween the normative concept of value and it methodological defini-
tion as the result of harmonized use of the independent approaches
emerges simultaneously with the question of the correspondence
of the independent approaches to each other. These two interre-
lated issues essentially represent a single problem, in which
the correspondence of value as a concept and as a standard algo-
rithm for its determination is characterized by a divergence of re-
sults when applying independent approaches.

Both the indicated methodological discrepancy in the assess-
ment by independent approaches and the error in determining
value due to inaccurate data are natural properties of the value in-
dex of an industrial asset.

To observe the discrepancy between the results of valuation
when plotting the schematic graphs (Fig. 1) the characteristic forms
of dependences of value on the age of the industrial asset were
taken into account when it was evaluated using the cost, the com-
parable sales and the income approaches.

THE CHARACTERISTIC DEPENDANCE ON ASSET AGE
OF VALUE DETERMINED BY COST AND COMPARABLE
SALES APPROACHES

It is logical to make a general analysis of the dependencies of
asset value on the age, taking into account the commonly used for-
mulas. The cost approach value MV of the industrial asset in de-
pendence on it reconstruction costs RC and the indexes of depre-
ciation one can find according to the known formula [7]:
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MV (D(t))=RC(1-D,)x

x(1-D,)(1-D,)-D, —D;, M
where D,, D, and D5 — the irremovable depreciation physical, func-
tional and external; D, and D3 — the removable depreciation: phys-
ical and functional, usually valued in terms of money, as opposed to
permanent depreciation, determined by relative value.

The irremovable depreciation physical D, and functional D, ac-
cumulate with the age of an industrial asset, for example, according
to a linear or other proportional dependence, which corresponds to
the method of depreciation determining often used in practical as-
sessment, having into account the durability (life) of an asset and it
age, and also corresponds to depreciation in the book keeping.
The indicated proportion could be attributed in total to the accumu-
lated irremovable physical and functional depreciations, given that
the irremovable one of each of these types is applied to the remain-
der after subtracting the irremovable depreciation of the other type
as: (1-D,)(1-D,).

Need clarification regarding the external obsolescence Dy,
which, unlike the irremovable physical D, and functional D, ones,
does not tend to accumulate with the age of the asset, and, de-
pending on external economic factors, equally affects the value of
industrial assets that are similar functional and structural when
other of their ages, as shown by the horizontal line: RC - (1 — D;) on
a schematic graph (Fig. 1).

The durability T of the industrial asset in this schematic graph is
harmonized for three independent approaches. With respect to
the cost approach, this schematic diagram assumes that the irre-
movable physical and the functional depreciations accumulate pro-
portionally with the age of the asset t within it durability T.

It is taken into account that the removable depreciation of an in-
dustrial asset, i.e. the deferred costs for its maintenance, repair and
modernization are eliminated at a certain periodicity. That is,
the depreciation of this type is not characterized by accumulation
and does not have a noticeable effect on the general shape of
the dependence of asset value on it age.

The accuracy of determining the depreciation and value of
a non-new asset when estimated by cost approach significantly
depends on the correct prediction of the asset durability. The costs
as the asset ages is replaced by it depreciation (part of the recon-
struction value transferred to accumulated net income at the prop-
erty complex to which the asset belongs). The market value, which
represents the difference between reconstruction costs and accu-
mulated depreciation, finally becomes significantly less than both
reconstruction costs and accumulated depreciation.

In practical valuation, the use of the cost approach to determine
value is preferable with little depreciation for the brand new and
the relatively new industrial assets due to the following reasons.

1. With the age of the industrial asset the information about
the costs for its creation is usually lost and there may be the meth-
odological difficulties to find the reconstruction costs or the re-
placement ones (to produce functional analogue).

2. With the age of the industrial asset commensurate with its
longevity, the determination of value by cost approach is to be inac-
curate, since the accumulated depreciation is commensurate with
the value of the new asset, and finding the value is therefore char-
acterized by the methodological difficulty, considered in mathemat-
ics as the “small difference of large values”, which has to be con-
ceptually inaccurate.

3. Depreciation of the industrial asset is manifested not only in
a decrease in value, but also in the accumulation of differences of

MV /DW, thousand US dollars / ton

0 5 10 15 20 25 30 35 40 45 50

t, years

Fig. 2. The regression dependencies of specific value per unit of

deadweight (MV/DW) on the age within the durability of universal

bulk cargoes ship (the lines for the deadweight DW: 1 — 7,900 ton,
2 — 15,800 ton)

value of initially identical assets. The depreciation can be relatively
small with proper maintenance and with sufficient maintenance
costs, i.e. with the increase of the asset predictable life. There may
also be circumstances of the opposite nature.

The presented graphs show regression dependence (Fig. 2)
corresponding to the application of the comparable sales approach
and similarity with analogues in terms of specific value (MV/DW)
per unit of it size (the deadweight DW) on the ship age t and on
the deadweight DW of ship for bulk cargoes [3].

The graphs (Fig. 2) show the similarity of the regression de-
pendences of the specific value on the age t of ships of the consid-
ered classes with the form of the curves of value of industrial asset
on it age corresponding to the comparable sales approach indi-
cated on the schematic graph (Fig. 1).

Considering the indicated examples of specific value curves for
bulk cargoes carrier ships, the dependence of the specific value of
the industrial asset on the age on the schematic graph is shown in
accordance with the function:

Y ZDW 1 .Tit_l
L e ] @)

MV,, =DW| X-DW'e —
Q+i) -1

which is indicated for merchant cargo ships when approximating
statistical observations. In this case, in formula (2) the characteristic
of the size of ship is used — the deadweight DW and the ship age t,
as well as it durability T, and the regression factors are coefficients
and degrees: X, Y and Z (that is, the scale effect factor: XDW'e?”")
and the index of discount rate /i, characterizing the decrease in
the value of the industrial asset as it is transferred to accumulation
in the property complex of assets, in the system of which this asset
is included as an element.

Apparently, similar or close formulas for value estimating by
comparable sales approach depending on the age of the industrial
asset and on one or another it comparison characteristic, as which
the deadweight DW was chosen in the example for cargo ship,
can be determined for various industrial assets as well in any indus-
trial sectors, taking into account the assumption that value is trans-
ferred to investments in the property complex of assets in the form
of net income as assets depreciate.

THE FORM OF DEPENDENCE OF VALUE ON AGE WHEN
EVALUATING THE INDUSTRIAL ASSET BY INCOME
APPROACH

The value of the industrial asset can be found by the income ap-
proach by known formula as the present value of the discounted cash
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p flow of the expected net operation income NOI and reversion Rv. As- R -
suming the neglect of secondary factors and using the simplifying as- 0.90
sumptions, such as the insignificance of the amendment to value of 0‘80
the cash flow at the middle of the billing period, if: (1+i)"?~1, as 0'70
the smallness of working capital to equip the asset (to install, launch, '
etc.) required in the form of advance payment and the smallness of 0.60 4
other costs that might be required as part of the investment, the for- 0.50 1

mula of industrial asset value determining, as is known [7], is:

= Noi Rv
mv,=> 1 : 3
B ) G R L ®

For the industrial asset, the cash flow is, in principle, stable in
the present prices (NOI, =NOI) due to the sustainability of the char-
acteristics of this asset, and for this reason, net operating income in
the present prices does not predictably change over the years, unlike
cash flows for property complexes, the value of which, and, accord-
ingly, the cash flow predictably increases by the time as a result of in-
vesting profits in fixed assets or of investing other finance in fixed as-
sets, for example, in accordance with a certain plan business project.

Using the methods based on the capitalization of discounted
cash flows, the predictable volatility of these flows is not typical for
individual industrial assets, which net operating income is predict-
ably sustainable corresponded with their sustainable own charac-
teristics and can only change unpredictably due to external caus-
es, which is the risk factor usually taken into account by the discount
rate j, which is correlated with the total of risks.

Under the assumption of time independence of net operation in-
come, which is characteristic for individual industrial asset
(NOI, =NOI) the equation of present value of discounted cash
flow (3), neglecting the reversion Rv in the order of a simplifying as-
sumption, can be represented by the known direct capitalization for-
mula

MV, =NOI/R, (4)
where iafe it
1+i)"-1

It can be seen that, in accordance with the income approach,
the cause for change of the industrial asset value with its age t with-
in the durability T is the growth of the compensation fund factor f,
which is included in the total of the capitalization rate R.

According to the graph of capitalization rate R dependence on
the age of industrial asset within the limits of asset durability (Fig. 3)
it is indicated that the denominator in the direct capitalization for-
mula (4) changes noticeably if the asset age t approaches durabil-
ity T, which predetermines that form dependence of asset value on
it age, determined by income approach, which is performed on
the schematic graph (Fig. 1).

If to compare the valuations by income and cost approaches in
terms of their adequacy for new or not new industrial assets, then
for the valuation of a new asset whose accumulated depreciation is
small or zero, the cost approach would be recommended, and
the income approach in this case is not entirely logical, since
the operating experience of new asset is insufficient and no much
income and cost accounting data has been accumulated.

At the same time, for a non-new industrial asset the assess-
ment of value by the income approach would be appropriate, be-
cause the economic indexes for the operation of such an asset are
likely to be collected in sufficient volume, are available and reliable.

On the other hand, the accumulated depreciation with a large
age of the industrial asset in relation to its durability is commensu-
rate with replacement costs, which puts into question

0.40 -
0.30 -
0.20

0.10 4

00 01 02 03 04 05 06 07 08 09 10
t/T
Fig. 3. Dependence of the capitalization rate of net operation in-
come R on discount rate | and on the age of the industrial asset
in proportion of the durability (t/T)

the applicability of the cost approach for valuing this asset, and this
also contributes to a shift in preferences in favor of using the in-
come approach for valuing not new asset.

THE METHODOLOGICAL INTERRELATION
OF COST AND INCOME APPROACHES

There is a methodological similarity and an associated differ-
ence between the cost and income approaches when they are
used to determine the value of industrial assets. This can be used
to determine logically the weighting factors for the harmonizing val-
ues found by the cost and income approaches.

Having into account the simplifying assumptions, when open-
ing the brackets, neglecting the multiplication of the indexes of
unavoidable physical and functional depreciations: (D, x D,) and
assuming a small influence of the removable depreciation:
(D4 + Dj), reset periodically during maintenance, repair and mod-
ernization, on the form of dependence on the age of the industrial
asset on its value, estimated by the cost approach:
(1-D,)-(1-D,)~(1-D,-D,), the formula of the cost approach
(1) of the industrial asset has the form:

MV, ~MV(0)-(1-D,-D,), ®)

where MV(0)=RC-(1-Dy) — the value of a new industrial asset,
which differs by the external depreciation Dy (the obsolescence)
from the costs of the asset creation, i.e. from the reconstruction
costs RC of the asset, since the value of the new asset MV(0), when
the accumulated depreciation is equal to zero, is estimated minus
the obsolescence Ds, acting in proportion to the value of similar as-
sets, regardless of their age, including to the value of new ones.

Denoting the analogue of the accumulated irreducible deprecia-
tion as the generalized index of part of the asset value: D(f) = (D, + D,)
transferred in the form of a cash flow into savings and investing in
the property complex of assets to which the valued industrial asset
belongs as an element of the system, it is possible to define the de-
pendency of industrial asset value on the age got by the cost ap-
proach as

MV, ~ MV(0)x(1-D(t)). (6)

The dependence of asset value on it age t, considering the val-
ue transfer factor to the cash flow, taking into account that the value
of the new industrial asset (at t = 0), determined by cost approach
is equal the present value of the expected net income and pro-
ceeds from the subsequent sale of an asset:
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t
M=y NOInil . MV(t)’
S+ @+

looks like

MV(t) = MV(0)(L+i)' —NOI(L+i) zt“ i
n=1 !

@)

The comparison of formulas (6) and (7) allows to determine
the index of the accumulated depreciation analogue D(t), as:

D) =1—(147) +1% —

8
Sy ©
or, using the direct capitalization formula (4), the index of the ac-
cumulated depreciation analogue D(t) one can find as:

1+1/(@+i) -1
D(t) = 1_/(—7')
1+1 ((1+i) -t —1)
or the accumulated depreciation analogue D(t), that is, the dis-
counted for the valuation day t part of value, transferred in the saved
and invested net income, is:

py=2—L -1 ©)
i+f R

The found index of the accumulated depreciation analogue
D(t), that is the part of its value by relative value (relative to the value
of the new asset) transferred to the accumulated net income over
a period within the age of the industrial asset t, depending on
the age of the asset and on it durability T is on the graph (Fig. 4).

The graph shows that the transfer of the value of the industrial
asset to the saved and invested net income of the property com-
plex, of which the asset is the element and the subsystem. This
saved and invested net income is relatively equal to the index of
accumulated depreciation analogue D(t), depended as on the as-
set age t within it durability T so on the discount rate /.

It should be noted that for the extreme ages of industrial asset
within the limits of it durability there is also the correspondence of
income and cost approaches’ results of value estimate with one got
by the comparable sales approach.

1. Of the result of value estimate got by a cost approach — at
zero or small age, i.e. for a new industrial asset whose accumulated

D)
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0.70 -
0.60 -
0.50 -
0.40 -
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0.20 1
0.10 7

[i=5%
-ll‘-"l_

‘ " 10% :
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t/T
Fig. 4. The dependence of the accumulated depreciation ana-
logue D(t) of the industrial asset on the ratio of age and durability of
the asset (/T) and on the discount rate i

depreciation is insignificant. This may give ground for equal prefer-
ences of the applicability of cost and comparable sales approach-
es, given the similarity of these approaches when valuing a new
asset, taking into account the low applicability of the income ap-
proach in the absence of data.

2. Of the result of value estimate found by income approach —
with the greatest age of the asset within the durability range, the in-
come from which can be obtained by selling the asset, for example,
at a residual liquidation or other value, found, in particular, by
a comparable sales approach. This indicates the methodological
similarity of income and comparable sales approaches for an asset
that is close to its ultimate life, the use of a cost approach for valua-
tion, which is not preferred due to the comparability of the replace-
ment cost and accumulated depreciation.

DIMENSIONAL REDUCTION OF THE PROBLEM

OF WEIGHT FACTORS FINDING CONSIDERING

THE METHODOLOGICAL INTERDEPENDENCE OF COST
AND INCOME APPROACHES

The harmonization of industrial asset values, found by inde-
pendent approaches: the cost one MV, the income MV, and
the comparable sales MV,, with use of the weight factors (a., a, and
ay), is being done as:

MV =MV, xa.+MV,xa, +MV,,xa,,,
where the total of the weight factors is equal to one:
a.+a,+a,, =10. (10)

As it is indicated above, with minimal depreciation and with
a low age of the asset, i.e. the cost approach is preferable for deter-
mining of the asset value under the assumptions that: t = 0, D(f) = 0
and MV(t) = MV(0), and with the maximum accumulated deprecia-
tion the use of income approach is preferable an its turn, i.e. under
the assumptions that: t = T, D(t) = 1 and MV(t) = 0 that is when most
of the initial value MV/(0) of the asset was transferred to saved and
invested net income of the property complex, to which the valuated
asset belongs as an element of the system.

The weight factors for the values of industrial asset, found by
income a, and cost a. approaches, considering the specified as-
sumptions of preferred choice with respect to each of these ap-
proaches can be found using the index of accumulated deprecia-
tion analogue D(f).

Thus, it is possible at final harmonizing of the values: MV, MV,
and MV, to transform the issue of determining of weight factors,
which will be reduced to an expert determination of the weight fac-
tor a,, of the account of asset value, found by comparable sales
approach MV,,.

Deducting the weight factor a,,, considering at final harmoniz-
ing of value MV,,, found by the comparable sales approach, the de-
pendence of the weight factor g, for the account of the final harmo-
nizing of found by cost approach value estimate MV, corresponded
with the discounted for the valuation day t part of value, which is
the accumulated depreciation analogue D(t), transferred in
the saved and invested net income, and the dependence of
the weight factor a., for the account of value MV, found by the cost
approach, as remainder of one deducting the factors: g, and a,
look like (Fig. 5 for the discount rate value 20 %):

a,=(1-a,)-D(t)
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Fig. 5. The dependences of weight factors, used in the final har-
monizing of the values: the factor a. for the account of value MV
found by the cost approach, and the factor a, for the value MV, found
by income approach, on the industrial asset age (t/T) in relation to its
durability, as well as on of the weight factor previously found a,, for
the value MV,,, determined by comparable sales approach

and

a. =(1-a,)(1-D()). (11)

When using the weight factors: g, and a., found by the for-
mulas (11), in the dependence on expert weight factor a,,, used for
account at final harmonizing of value MV,,, determined by compa-
rable sales approach, and in the dependence on the accumulated
depreciation analogue D(t) of industrial asset the coordination (10)
of the asset value looks like:

MV =MV, (1-a,,)(1-D(t))+MV,(1-a,,)D(t)+ MV, -a,,. (12)

The resulting dependencies of industrial asset harmonized
value, found by the independent approaches on the asset age (/T)
on expert assigned weight factor well a,,, used for account of
the value, found by comparable sales approach MV,,, are indicated
on the graphs (Fig. 6) for the discount rate value 20 %.

Analysis of results of matching the value of industrial asset val-
ues found by the cost, the income and the comparable sales ap-
proaches: MV, MV, and MV,,, indicates that the increase of weight

RC / RC-(1-D,)

mv 5

00 01 02 03 04 05 06 07 08 09 10
t/T
Fig. 6. The dependences of the harmonized value of industrial as-
set; the dependences on the age of the industrial asset of it values,
found by independent approaches: 1 — the cost approach; 2 —
the comparable sales; 3 — the income one on the asset age (/T) in re-
lation to its durability, as well as on the weight factor previously found
a,, for the value MV,,, determined by comparable sales approach

factor a,,, used for the account of value MV,,, got by comparable
sales approach, could be characterized by the total value de-
crease.

With the increase of age ¢ within it durability T of the industrial
asset the depreciation of the asset increases as well as the ac-
cumulation of a part of its value, transferred to the net income of
the property complex, the subsystem and element of which this
asset is, in the process of value matching in accordance with
the formulas (10)-(12), the preliminary for the new asset value es-
timate MV, found by cost approach, for which: t ~ 0, D(f) ~ 0 and
MV(t) = MV(0), gradually in a certain methodological sequence is
replaced by the value MV, found by income approach.

And with the maximum accumulated depreciation of an indus-
trial asset, which is characterized by the indicators: t = T, D(t) = 1
and MV(t) = 0, the preferred result in the final matching of values
is the result, got by income approach MV,.

The final harmonizing of the value estimates: MV, and MV, got
by income and cost approaches proportional to D(t) and (1 — D(t))
of values, acts in the rest after expert accounting of factor a,, of in-
dustrial asset value estimate by comparable sales approach MV,,.

CONCLUSIONS AND RECOMMENDATIONS

1. The concept of industrial asset, which serves as the element
of a complex system, is associated with its functional characteris-
tics, such as: the assignment, type of vehicle or machine, assign-
ment of an equipment object, one or another intellectual product,
and etc. Unlike an industrial asset, a complex object, for example,
an integral property complex of the acting company, which in-
cludes this asset, enters as an element of the system, which can be
characterized not by the functional assignment, as industrial assets
included in it, but by the type of the economic activity.

2. The industrial asset has a limited economic durability and
by the time its value in the form of income is transferred to accu-
mulations in the property complex in which the asset is included,
that is the asset value as the annual net income is invested in
the property complex. Estimation error and discrepancy found by
the independent approaches of values can be the indicators of
the valuation quality. When determining the relative valuation error
of value estimate the comparison base is used, which somehow or
other remains unchanged or sustainable during the systemic cy-
cle of the asset: creation, installation, equipping and launching,
productive use, maintenance, decommissioning and disposal.

3. Methodological discrepancies in determining the value of
the industrial asset by independent approaches are associated
with possible inconsistencies of normative concept of the value
according to federal law and according to valuation standards, on
one hand, and the value methodological definition as the result of
harmonized use of independent valuation approaches according
to standards as well. This discrepancy between the normative
concept and methodological definition of value emerges simulta-
neously with the question of the correspondence of the independ-
ent valuation approaches among themselves within the specified
methodological definition.

4. To reduce the dimension of the problem of the weight fac-
tors finding to harmonize the estimates by independent approach-
es one can use the methodological similarity of the estimate by
the cost and the income approaches. As an economic analogue
of the accumulated depreciation of the industrial asset the index
of the part of value of the asset is used, and this part is transferred
in the form of net operation income accumulation to investing in
the property complex of industrial assets, to which the valuated
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one belongs as an element of system. For the final harmonizing of
value estimates in dependence on the age of industrial asset with-
in its durability, the weight factor of the results of valuation by in-
come approach is commensurate with the accumulated deprecia-
tion analogue, and for harmonizing of the result got by cost
approach the factor proportional to the deducting residue of
the accumulated depreciation.

5. The ratio of the weight factors for the results of valuation by
cost and income approaches is a function of analogue of the ac-
cumulated depreciation, in turn depending on the age of the in-
dustrial asset, on its durability and on the risk and efficiency index
characterizing the property complex to which the industrial asset
being valued belongs as an element (the subsystem of system),
and the sum of these two weight factors for the evaluation by cost
and income approaches corresponds to the remainder of one af-
ter subtracting the expertly assigned weight factor adopted for
the comparable sales approach. Having into account the recom-
mendations under consideration, the task of determining
the weight factors with the final harmonizing of value estimates,
found by the independent approaches, can be reduced to an al-
ternative choice for the industrial asset: finding the value for a se-
rial asset (or in a developed market) by a comparable sales ap-
proach, which is quite common, or under other market conditions
finding the value estimates by cost and income approaches, tak-
ing into account the distribution of the weight factors in accord-
ance with the recommendations, considering the depreciation
analogue of industrial asset (the asset value transfer as it net in-
come to property complex, to which this asset belongs as the sub-
system) according to specified formulas (11).

6. The dimension of the problem of choosing two the weight
factors is reduced to match found by income, cost and compara-
ble sales approaches of three of the values of industrial asset,
which is included as an element in the overall system, when to
match the values obtained by cost and income approaches there
is the dependence of their weight factors on the accumulated de-
preciation analogue (the age and durability of the asset, as well as
on the level of efficiency and risks of the system in which the in-
dustrial asset is included as the subsystem, for example, on found
index of the discount rate characteristic of the property complex).

Given that one of the three weight factors is the remainder of
one after subtracting of two of they, then when valuating by three
approaches it is recommended the expert determination of
the weight factor for value found by comparable sales approach,
and the second weight factor and a third one (remainder of one
after subtracting two factors) one can find by specified equation.

7. Besides considered methodological correspondence of
the cost and income approaches, when evaluating an industrial as-
set, one can also see these approaches pair correspondence with
the comparable sales approach under the appropriate conditions:

e with the result of value estimate, found by the cost approach

at zero or small age, i.e. for a new industrial asset, the ac-
cumulated depreciation of which is insignificant, when
the determination of accumulated depreciation is not re-
quired, and the value of the asset found by the cost ap-
proach is equal to the replacement cost, determined, in par-
ticular, by comparable sales approach with insufficient da-
ta for use of the income approach (not enough income expe-
rience for new asset);

e with the result got by income approach — with the greatest

age of the asset within the limits of durability, the income
from which can be obtained by selling the asset, for

example, at a residual liquidation or other value, found, in
particular, by the comparable sales approach, when the use
of the cost approach for valuation is not enough accurate
due to the proportionality of the accumulated depreciation
and the replacement cost for a non-new industrial asset.

8. In practical tasks of evaluating of serial standard assets, as
is known, it makes sense to determine value by methods of com-
parable sales approach, and for those assets for which the use of
the comparable sales approach is difficult, for example, due to
the lack of market analogues, usually valuation uses methods of
cost and income approaches. In both options, at the stage of
choosing the approaches for valuation, it is possible to avoid or to
minimize the further problem of expert finding the weight fac-
tors — both when assessing only by comparable sales approach,
which is logical for serial standard assets, when the weight factor
for the value estimate by this approach corresponds to one, and
for other assets when valuated by cost and income approaches
and using the weight factors as a function of the age of the indus-
trial asset, of it durability and of the efficiency index of the system
in which the industrial asset is included as the subsystem. In
the second case, the task does not emerge of expert finding of
the weight factor for the evaluation result by comparable sales
approach.

REFERENCES

1. Bertalanffy L.V. General system theory: Foundations, develop-
ment, applications. Revised edition. New York, George Braziller,
1976, 289.

2. Friedman J.P., Ordway N. Income property appraisal and analy-
sis. New Jersey, Prentice Hall, Englewood Cliffs, 1989; 327.

3. Voyloshnikov M.V. The evaluation of commercial vessels, marine
company’s assets and ocean resources : textbook. Moscow, All-
Russian Professional Organization Russian Society of Appraisers,
2010; 364. (rus.).

4. Cohen J.A. Intangible assets. Valuation and Economic Benefit.
Wiley, John Wiley and Sons, Ltd, 2011; 176.

5. Reilly R.F., Schweihs R.P. Valuing intangible assets. New York,
McGraw-Hill, 2000; 518.

6. Damodaran A. Tools and techniques for determining the value of
any asset. Second edition. New York, John Wiley & Sons, Inc., 2002;
874.

7. Gryaznova A.G., Fedotova M.A., Lenskaya S.A., Belyaeva I.Yu.,
Bulycheva G.V., Verkhozina A.V. et al. Business valuation : text-
book. 2nd ed., revised. and add. Moscow, Finance and statistics,
2009; 736. (rus.).

8. Evans F.C., Bishop D.M. Valuation for M&A. Building value in pri-
vate companies. New York, Chichester, Weinheim, Brisbane,
Singapore, Toronto, John Wiley & Sons, Inc., 2001; 312.

9. Roche J. The value of nothing: Mastering Business Valuations.
Global Professional Publishing, 2005; 250.

10. Ferris K.R., Pecherot B.S. Petitt Valuation. Avoiding the Winner's
Curse. Prentice-Hall PTR, 2002; 248.

11. Kozyr Yu.V. Elements of business valuation. Moscow, Publishing
House Option, 2014, 480. (rus.).

12. Reilly R.F., Schweihs R.P. Handbook of Advanced Business
Valuation. New York, McGraw-Hill, 2000; 512.

13. Pratt Sh.P. Business valuation. Discounts and premiums. New
York, Chichester, Weinheim, Brisbane, Singapore, Toronto : John
Wiley & Sons, Inc., 2002; 504.

14. Hitchner J.R. Financial Valuation. Applications and Models. 2nd
ed. Hoboken, New Jersey, John Wiley & Sons, Inc., 2006; 1336.

15. Copeland T., Koller T., Murrin J. Valuation. Measuring and man-
aging the value of companies. Second Edition. New York, Chichester,
Weinheim, Brisbane, Singapore, Toronto, John Wiley & Sons Inc.,
1994, 1995; 896.

16. Valdaytsev S.V. Business valuation and management of the enter-
prise value : The textbook. Moscow, Unity-Dana Publ.,2002; 719. (rus.).

>



#4 /2022

MexayHapoaHbI Hay4YHO-TEXHUHECKUI XYypHan

HeoBmX1UMOCTb: SKOHOMMUKA, ynpaeneHune

JKOHOMMKA N MEHEAXMEHT HEABUXXUMOCTH

36

CuctemHble NPUYMHbI NOrPELUHOCTU

M pacxoXXAeHUW NpuU oLeHKe CTOMMOCTH
NPOMBbILLNIEHHOrO aKTUBa He3aBUCUMbIMU
noaxoaamMv U peKkomeHpauum ans
cornacoBaHus pe3yNbTaToOB OLEHKM

OueHka CTOMMOCTU MPOMbILUSIEHHbIX aKTUBOB MPOU3BOAMUT-
csl ANs MPUHATUA PeLUEHUn Npy OPMUPOBaHUM KOMMEKCOB
3TUX aKTUBOB B COCTaBe 6M3HECOB AENCTBYOLLNX NPEANPUATUN,
a TakXe npu co3gaHun caMux akTMBOB, MPW UX NPUOGPETEHMUM,
npy CN1CaHWUM Ha YTUNU3aLUUIO U B UHbIX 06cToATeNbCTBax. Mo-
rPELUHOCTb OLEHKW U pacxoXAeHue pesynbraTtoB, HalOeHHbIX
He3aBUCUMbIMKX noaxongamu, MOFyT BbICTyI'IaTb nokKasartenamum
KayecTBa ouUeHkW. Basa onpefensemMont NMOrpeLUHOCTM OLEHKU
CTOMMOCTU OOJI>KHa B 3aBUCMMOCTU OT BO3pacTa MpPOMbILLSIEeH-
HOro aKTVBa 1 ero HakanJMBaemoro M3Hoca KoppeKkTUpPoOBaTbLCS,
NMOCKOSbKY HEMOCPEACTBEHHO CTOMMOCTb akTuBa B Mpepenax
€ro [oNroBe4YHOCTU C BO3PACTOM CHUXKAETCS [0 HySS U NO3TOMY
HE MOXET CNy>XWUTb 62301 OTHOCUTENIbHOW MOrPEeLLUHOCTU OLEH-
Ku. MNpuyMHaMM HECOOTBETCTBUSI CTOMMOCTU MPOMbILLIIEHHOFO
aKTuBa ee 3Ha4yeHusM, HalgeHHbIM He3aBUCMMbIMU MOAXoda-
MU, SBMAIOTCSA Kak MPUGNNXEHHOCTb UCXOQHbIX OaHHbIX, KOTO-
pbIMM MPU OLIEHKE 3aMEHSOTCA XapakTepUCTUKM 06LLE cucTe-
Mbl, B KOTOPYIO OLIEHVBaeMbI akTUB BXOOUT Kak nofcuctema,
TakK U METOHOJIOTMYECKNE Pa3nMymns CTOMMOCTU Kak HopMaTuB-
HOrO MOHATUS U CTOMMOCTU Kak COBOKYMHOCTW METOLOB €€ Ha-
XOX[EHWS C UCMOJIb30BaHNEeM He3aBUCUMbIX MOAX0A0B. [ns co-
rnacoBaHuA pesyanaTOB, HaVIﬂeHHbIX KaXXabIM He3aBUCUMbIM
NoAXoL4oM, MPOM3BOAUTCS aHanu3 UX COOTBETCTBUA afeksart-
HbIM METOA0MOrMYECKUM NPUHLMNAM OLLEeHKW U CBOMCTBAM NpPo-
MbILUSIEHHOrO akTuBa. C y4eToM CBOMCTBA HaKoMIeHWs uaHoca
M OrpaHMYeHHOM OONroBeYHOCTU aKTUBa pacrnpenesieHne CToum-
MOCTHbIX 3HAYEHWM, NONYYEHHbIX 3aTPaTHLIM M [OXOAHLIM MOA-
X0[amu, Npy COornacoBaHWM 3TUX 3HAYEHUI MOXET 6bITb paum-
OHaNN3MpPOBaHO C MCMOMb30BAHWEM MPEQJIOKEHHOrO MeTona.
Mocne 3KcnepTHOrO OMpPefeneHns BECOBOro KoadduumeHTa
ONsi yyeTa pesynbrarta, MoflyYeHHOro CPaBHUTENbHLIM MOAXO-
[OM, MPU UTOFOBOM COFflaCOBaHUW BKaabl pe3yfiTaToB OLEHKN
HEe3aBMCUMbIMW 3aTPaTHbIM M JOXOAHBIM NOAXOAAMU PACCHUTbI-
BalOTCA COPa3MEPHO MEPEHOCY HaKanIMBaeMoro YNCTOro foxo-
[a B CTOMMOCTb MMYLLIECTBEHHOIO KOMMJIEKca, K KOTOPOMy oLie-
HVBAEMbIN MPOMBILLIIEHHbIV aKTUB MPUHAANEXUT Kak 3S1eMEHT
CUCTEMBDbI.

Knro4yeBble crnoBa: npoOMbILLIEHHbI aKTUB, UMYLLECTBEHHbIN
KOMII/IEKC, Ha3Ha4YeHWe aKTuBa, [OJIrOBE4YHOCTb aKTuBa, U3-
MEeHeHNe CTOMMOCTH, HE3aBUCUMbIM MOJX0H, UMYLLECTBEHHbIN
KOMIIIEKC, S/IEMEHT KOMIIJIeKca, CUCTEMHAasi CBSI3b, MOrpeLu-
HOCTb [laHHbIX, MOHATUE CTOUMOCTU, OMpenesIeHne CTOMMOCTH,
COOTBETCTBUE ONPEeneseHnii, cornacoBaHne CToMMOoCTH, rnepe-
HOC CTOMMOCTU, SKOHOMUYECKUNI M3HOC
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A study of risks borne by participants
in investment and construction projects AMID
the introduction of BIM technologies

Building information modelling (BIM) is a key area of construction digital transformation. Currently, the construction
industry is getting ready for the mandatory application of BIM in the course of implementation of construction projects
co-funded by the government. To determine the barriers, preventing the introduction of BIM, a study was conducted
among participants of investment and construction projects to identify the risks of introducing BIM and analyze
the risks in the context of the scope of activities conducted by the respondent's employer. The study was focused on
investment and construction enterprises willing to introduce BIM. The source data were collected using the polling
method (the questionnaire survey). The survey involved 180 respondents — representatives of investment and
construction companies, including developers, designers, customers, investors, state and municipal institutions,
etc. The study revealed such major risks as the unpreparedness of contractors to use information models (50 %),
the risk of lower corporate efficiency during the period of implementation and adaptation of BIM (54 %), and
the unpreparedness of the state (its representatives, authorities and government agencies) (48 %). The analysis of
respondents' answers, broken down by the scope of corporate activities, proved a correlation between the scope of
corporate activities, conducted by the respondent's employer, and the significance of risks. This can be explained

by corporate functions and interaction with partner organizations.
Keywords: construction, building information modelling, investment and construction project, risks, survey

is the most important focus of digital transformation

in the construction industry [1]. According to various
sources' [2-4], BIM allows reducing construction time
and costs both at the construction stage and during
operation; it boosts the economic efficiency of an in-
vestment and construction project, etc. Given
the share of construction in the Russian economy (its
GDP share is 5.6 %), construction efficiency improve-
ment can have a substantial economic effect through-
out the country; it can improve the efficiency of
the budgetary funding of investment and construction
projects.

Hence, gradual introduction of BIM in Russia is
supported by the federal government. Since 2014,
the spread of BIM has enjoyed consistent support.
Since 2022, pursuant to Decree No. 331, issued by
the Government of the Russian Federation on
March 5, 2021, all capital construction projects, co-
funded by the state, use BIM on a mandatory basis.
However, for a number of reasons, including the un-
preparedness of the construction industry, as well as
some external factors, such as economic sanctions
against Russia and the exit of several major BIM soft-
ware developers from the Russian market, the intro-
duction of this requirement was postponed for one
year. At the same time, a study of obstacles and risks
of BIM implementation, to be conducted among par-
ticipants of investment and construction projects, re-
mains relevant. The federal government and the pro-
fessional community believe that the identification of
such risks and obstacles can support corporate

Introduction of building information modelling (BIM)

governance, reduce the significance of such risks
and help to overcome them in the course of time.
The authors of the article conducted a study, aimed
at identifying the risks of BIM implementation among
participants of investment and construction projects,
and analyzed these risks in the context of each re-
spondent's scope of activities. The questionnaire
method was used to collect the source data for
the subsequent analysis?. 180 respondents took part
in the survey, all were representatives of investment
and construction companies engaged in various
types of activities. The sampling structure is present-
ed in Table 1.

A substantial share of respondents represented
design companies and educational institutions (in
total, more than 50 % of the respondents). The sur-
vey was conducted during the First United Eurasian
Congress of the BIM Society. It demonstrated high
awareness of respondents' of BIM development
problems in Russia. Data were collected via online
and paper questionnaires. Sampling can be charac-
terized as spontaneous.

Respondents were asked about the main risks of
BIM implementation. A respondent could give several
answers to each question or choose to give an answer
of his/her own. The authors used the results of Rus-
sian® 4 [5-7] and foreign studies [8—11] to interpret
the responses.

The breakdown of respondents' answers is pre-
sented in Fig. 1.

Results of the study of problems of information
modelling technologies implementation by Russian

1 Concurator assessment of the use of BIM technologies in construction. Study report. 2016. URL: http://concurator.ru/information/bim-value/

2 Results of the study of the problems of introducing information modeling technologies in investment and construction projects of Russian
companies: report. Moscow, MGSU; 2022. URL: https:/mgsu.ru/news/2022/Otchet_rez_issled_problem_TIM.pdf.

3 The level of use of BIM technologies in Russia. Study report. 2017. URL: http://concurator.ru/information/bim_report

4 The level of use of BIM technologies in Russia. Study report. 2019. URL: http://concurator.ru/information/bim_report_2019
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> Table 1. Survey sampling structure

Type of corporate activity Share, % Type of corporate activity Share, %

Architect 1.7 Public authority 2.8
Designer 27.2 Educational institution 27.2
General contractor 2.8 BIM software developer 6.7
Builder 3.9 Manufacturers and suppliers of construction products and equipment 2.8
Government/Mnicipal institution 8.3 Construction owner’s representative 4.4
Developer 5.6 Operating organization 1.7
Investor 2.2 Other entities 2.8

Source: Results of the study of problems of information modelling technologies implementation by Russian companies in the course of delivery of investment and

construction projects: a report. Moscow, NRU MGSU, 2022 [6].

companies in the course of delivery of investment and construction
projects: report. Moscow, NRU MGSU, 20222,

More than a half of the respondents (59 %) emphasized the un-
preparedness of contractors to use information models as the main
risk of BIM implementation and about a half (48 %) specified the un-
preparedness of the state (representatives of the state, government
authorities and organizations). The risk of implementation associated
with corporate effectiveness reduction during the extensive period of
implementation and adaptation of BIM was mentioned by 54 % of
respondents. Other risks, being less substantial, still matter. 8 % of
the respondents chose the answer that read as “an increase in
the competitiveness of a construction company will not be a direct
consequence of introduction of information modelling technologies”.
In addition to these risks, respondents chose personnel and finan-
cials-related risks.

BIM implementation risks were analyzed by the respondents on
the basis of the survey results. Towards this end, all respondents were

Resistance to the implementation of technologies by
government authorities (employees)

Resistance to the implementation of technologies by
construction companies (employees, management, owners)

Risks associated with software operation

Higher competitive strength of a construction company cannot
be a direct consequence of BIM implementation

Unpreparedness of state customers, authorities and public
institutions to use the information model

Unpreparedness of contractors to use the information model

Extensive duration of technology implementation and
adaptation, causing temporary corporate efficiency reduction

I

w I

divided into groups depending on the types of activities (to make
the data suitable for analysis), or the functions performed by the com-
panies:

e the group of architects and designers was titled as “designers”
with a share of 28.9 % in the sampling;

® general contractors, contractors, developers, and customer’s
representatives were titled as “builders” with a share of 11.1 %;

e state/municipal institutions and authorities were titled as
“the state” with the share of 11.1 %;

¢ developers and investors were titled as “investors” with the share
of 7.8 %;

e representatives of educational institutions and software develop-
ers were “universities” and “software developers”. Other re-
spondents were excluded from the analysis, as their share in
the sampling was small and it did allow for any reasonable con-
clusions about the influence of corporate activities on major risks
that could accompany BIM implementation.

17 %

36 %

3 %

8 %

48 %

59 %

54 %

|

0% 10% 20% 30% 40% 50% 60% 70%

Fig. 1. Principal risks of BIM implementation (based on the results of the survey)
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Results of the analysis of the impact made by each type of re-
spondent's company on major risks accompanying BIM implementa-
tion are presented in Table 2.

The analysis showed that the nature of the respondent's corporate
activity influences his opinion in terms of significance of BIM imple-
mentation risks. For example, respondents from the “state” group tend
to assess the risk of implementation and adaptation, causing a tempo-
rary reduction in the effectiveness of corporate activities as substan-
tially higher than construction companies (75 % and 42 to 64 %, re-
spectively). The unpreparedness of contractors to use information
models is most often chosen as a risk by “software developers” (83 %),
“investors” (71 %), and “universities” (61 %). Unpreparedness of repre-
sentatives of state, government authorities and state institutions to use
information models was most often chosen by designers (61 %). How-
ever, representatives of the “state” group also recognize this risk as
highly substantial (55 % of cases).

Risks associated with the correct operation of software were men-
tioned by “universities”, “the state” (45 % each), and “designers”
(87 %), responding from their practical experience. Representatives of
corporate investors as well as software producers did not choose this
risk: both groups assessed the risk at 0 %. It is likely that investors
have no experience in dealing with this risk. Software vendors may
underestimate the significance of errors in BIM software. In this case,
it is fair to pay attention, first of all, to the opinion of designers, being
the respondents who have much experience in the practical applica-
tion of information models.

Respondents chose differing answers to the question about
the risk of resistance to the introduction of technology by construction
companies (employees, management, owners): this risk was consid-
ered as the least substantial by “designers” (27 %), while “software
developers” chose it in 67 % of cases.

The group “state” (10 %) hardly agreed with the fact that govern-
ment authorities and management (employees) resisted the introduc-
tion of this technology, and other groups of respondents also men-
tioned this risk rather rarely (from 16 to 25 %).

It is interesting to note that “software developers” (0 % of respond-
ents from this group mentioned this risk) disagreed with the statement
that an increase in the competitiveness of a construction company
would not be a direct consequence of the implementation of BIM,
which had a generally low value for the entire sampling. In our opinion,
this is related to the functions performed by respondents in this group
which probably concentrates on the fact that the use of such tools is
bound to an increase in the efficiency of companies. At the same time,
representatives of other groups of respondents, while understanding
the importance of the tool itself, did not forget that its effective use re-
quires changes in business processes, retraining or hiring personnel,
etc. In the case of poorly organized processes of software application,
the effectiveness of the tool may be reduced.

Hence, the analysis of the findings has shown that the scope of
corporate activities affects the identification of factors of BIM imple-
mentation as risks. Information about the respondents' opinion about
the significance of certain risks can be used by the authorities and
management, professional associations and communities in the tar-
geted work focused on risk reduction.
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UccnepoBaHue PUCKOB Yy4aCTHUKOB
UWHBECTULIMOHHO-CTPOUTEJIbHbIX MPOEKTOB
B ycnoBusax sHeapeHus TEeXHOJNorMn
MH(*)OpMaLWIOHHOI'O MopaeninpoBaHus

TexHomormn nHpopmaumoHHoro mogenvposanusa (TUM) senstotcs
KIO4EBbIM HanpasneHnem Lmcposmusaummn ctpoutenscrea. B Ha-
cTosiLLiee Bpems B CTPOUTESTbHOM OTPACHN MAET NMOAroToBKa K BBeae-
HUIO TpeboBaHus 06 06a3aTenbHOM nNpuMeHeHn TUIM Ha o6bekTax
C MpviBNeYeHnem rocyaapCTBeHHOro Kanutana. [ns onpegenexHus
6apbepoB BHegpeHus TVIM npoBefeHo nccnepoBaHue, HanpaeneH-
HOe Ha BbIfiBNEHNE pUCKOB BHeapeHns TVIM cpeay y4acTHUKOB WH-
BECTVLIMOHHO-CTPOUTENBbHbIX NMPOEKTOB 1 aHANIM3 PUCKOB B pa3pese
BMAA AEATENbHOCTM OpraHu3aummn pecrnoHgeHTa. O6bLeKTom mncene-
[OBaHWA CTanu NPeanpuaTUa NHBECTULIMOHHO-CTPOUTENBHOM cdhe-
pbl, 3anHTEpecoBaHHbIe B Borpocax BHegpeHus TUM. MNepBuyHble
HaHHble Ana aHanuaa 611 cobpaHbl C NPUMEHEHEM METOAA OMpo-
ca (aHkeTvpoBaHus). B onpoce npuHanu yvactne 180 pecrnoHpeH-
TOB — MPEeACTaBUTENEN KOMNaHUA MHBECTULIMOHHO-CTPOUTENbHOM
chepbl pasnnyHbIX BUOOB OEATENbHOCTU, B TOM YMCIe Aesesone-
POB, NMPOEKTUPOBLLMKOB, 3aKa34MKOB, MHBECTOPOB, FOCYAapCTBEH-
HbIX Y MYHULMMANbHbIX YHpeXaeHui u T.40. B xope nccneposaxus
BbISIBNIEHO, YTO Hambonee 3Ha4YMMbIMU PUCKAMU SBMAIOTCA: HEro-
TOBHOCTb KOHTpareHToB paboTarhk C UCMonb3oBaHMeM NHopmaLm-
OHHOM Mogenu (50 %), PUCK CHUXEHUS 3DAEKTUBHOCTN AeATeNb-
HOCTU opraHu3auum B TeYeHVe OIUTENbHOrO Nepuofa BHEAPEHNs
v agantaumm TUM (54 %), a TakKe HErOTOBHOCTb CO CTOPOHbI FOCY-
JapcTea (rocynapCcTBEHHbIX 3aKa34MKOB, OPraHoB BMacTh U rocyy-
pexpeHun) (48 %). AHanu3 oTBETOB PECMOHAEHTOB MO BUAAM fe-
ATENbHOCTU OpraHM3aumin nokasars, YTo CyLLEeCTBYET 3aBUCMMOCTb
Mexzny BUOOM [esATeNbHOCTM OpraHn3aumm pecroHaeHTa 1 3Hauum-
MOCTbIO PUCKOB. OTO 06bSCHAETCS OCOGEHHOCTAMM CPYHKLMIA, Bbl-
MOSIHAEMbIX OpraHM3auvsMn  pasfMyHbIX BUAOB [EATENbHOCTU,
a TaKke cneunguKon B3auMOLENCTBUS C KOHTpareHTamu.

KroyeBble cnoBa: CTpouTesbCTBO, MHEOPMALMOHHOE MOLENPO-
BaHWe 3aHusi, HBECTULMOHHO-CTPOUTESIbHBIV MPOEKT, PUCKU, 06-
crnegosaqve
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Features of the present stage of development
of integrated development of areas and practi-
cal approaches to real estate management

The development of urban housing is governed by the programme of integrated development of areas (IDA),
if new construction, renovation or reconstruction of old buildings are undertaken in the areas of historic urban
residential development. Nowadays Construction Rules and Regulations must be updated to meet the needs
of housing construction in terms of the high-density development of city centres, surveys needed to find out
the hydrogeological parameters, methods of analysis of structural reliability and safety of buildings, periodicity
and instrumental accuracy of examination of buildings and structures, regulations of operation ans rules of
demolition of old and uncomfortable housing. The purpose and intention of the integrated development of areas is
the elimination of buildings, if their repair or reconstruction do not encompass any comfortable planning solutions
or a comfortable living environment. Methods of analysis of the technical condition of housing and control
parameters for software computations, recommendations to strengthen the bearing structures of a building, costs
of the necessary work packages were developed to attain the objective.

Keywords: integrated development of areas, renovation of housing, examination of buildings, hydrogeology,
strengthening of foundations, soil stabilization, building demolition procedures, comfortable housing, economic

evaluation

INTRODUCTION

he Programme of integrated development of
I areas (IDA), developed for the cities
of the Russian Federation', has identified
a number of issues whose solution requires careful
consideration. These issues are determined by
the objectives of integrated development of built-up
areas in the Russian cities, regardless of their geog-
raphy, dimensions or population. Residents of large
urban areas have long felt the effects of a number of
factors on their living conditions. In an attempt to
briefly formulate the goals of IDA, it is necessary to
say that its main goal is to improve the quality of life
of Russian citizens, moving into new comfortable
homes located in landscaped residential areas that
have social amenities, a good convenient system of
parking lots and transport accessibility.

GENERALIZATION
OF THE MODERN EXPERIENCE

The development of urban housing is implement-
ed in accordance with the Programme of Integrated
Development of Built-up Areas (IDBA), if new con-
struction, renovation or reconstruction of old buildings
are undertaken in the areas of historic urban residen-
tial development. Stages of modern urban construc-
tion and processes, associated with the operation of
residential real estate, require not so much revision of
numerous construction rules and regulations (SNiP,
SP, GOST) relating to the design, construction work
performance and operation of residential buildings, as
the rigorous implementation of long-established
norms. The main reason for these changes are

the requirements arising from the analysis of the expe-
rience of construction in the large cities and the past
emergency situations in old existing buildings, where
the new “infill” facilities are built, destructively affecting
surrounding homes and buildings. Effective rules and
regulations, governing construction works, prohibit
deep foundation works, excavation of pits, installation
of pile structures, erection of high buildings in the vi-
cinity (less than 30-50 m) of the existing buildings
without the preliminary examination and control of
the technical condition of these facilities during
the work performance. They result in a number of pro-
tective construction measures designed to preserve
existing facilities and conditions of their operation?.

A serious problem that requires ongoing atten-
tion and strict observance of the applicable stand-
ards and regulations at the stages of survey and
design of building foundations is the consideration
of changes in the hydrogeological conditions and
conditions of soil bases. The existing loads, coming
from the foundations of buildings, disturb the bal-
ance of the existing hydro-geological pressure in
soils, which is associated with the zone of low-rise
buildings that have more storeys. And this trend is
true for all modern urban construction projects,
based on the economic attractiveness of develop-
er's investments. However, data on and parameters
of foundation soils, identified in the process of geo-
logical surveys, often miss information about
the presence or migration of excess moisture, filtra-
tion coefficients, aquifers and their pressure gradi-
ents. This creates a factor of unexpected watering
of foundation soils and changes in their physical
and mechanical characteristics, as well as bearing

1 On Amendments to the Town Planning Code of the Russian Federation and Certain Legislative Acts of the Russian Federation in order
to Ensure the Integrated Development of the Territories : Federal Law No. 494-FZ dated December 30, 2020.

2 TSN 50-302-2004. Establishment (design) of foundations for civil buildings and structures. 2004.
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properties. Surveys of the facilities, located close to those under
construction, should reflect the hydrogeological situation of their
foundation soils, and designs should contain the measures to pro-
tect the facilities from possible effects of changes?®.

The widespread use of underground spaces in modern pro-
jects of residential buildings, that serve as parking areas, is a nec-
essary forward-looking solution to the growing shortage of urban
areas, but the experience of their construction, given that the de-
sign solutions are far from being perfect, shows that the technology
of their construction has a negative impact on the technical condi-
tion of the neighbouring buildings. The technological significance
of this phenomenon is that during the excavation of deep pits, pres-
sure is eliminated from foundation soils, and its subsequent growth,
that accompanies the construction of the superstructure of a new
building, compared to the settle-out pressure from the surrounding
buildings. Hydrogeology responds to these changes rather quickly
and unexpectedly. Only continuously monitored aquifers in founda-
tion soils can capture and record these dangerous changes.

Against the background of intensive urban construction, as well
as natural and man-made changes, in recent decades (30—40 years),
there has been a trend to reduce the number of examinations of
the technical condition of real estate facilities and it affects residential
buildings to the greatest extent. Given that a large number of visible
factors affect the current situation, and the main of them include
the uncertainty in terms of the responsibility for the technical condi-
tion of housing in the cities. Owners of apartments in multi-storey
buildings, i.e. residents, do not have the knowledge to make deci-
sions; they do not understand their responsibility and the need for
the ongoing control over the condition of their building. Management
companies do not have enough experts, they cannot and do not
want to spend money neither on current, planned repairs, nor on
the instrumental examination of the bearing structures of a building,
including its foundations inaccessible for examination. Similar policy
is implemented by the Fund of Capital Repairs. The number of ex-
aminations of the technical condition of residential buildings, ex-
pressed as a percentage of the total funding that is subject to major
repairs, according to the statistical reporting data of Rosstat (Federal
Service of State Statistics) for 2020-2021, does not exceed 0.2—
0.5 % a year in a major city with one million residents. During
the same period, restoration of foundation structures reached 0.02-
0.1 %, which 10 times less than the cost of survey works themselves.

When making conclusions on the basis of the above evaluation,
one should assume that the technical condition of foundations can
either be assessed as “perfectly perfect”, otherwise the overhaul of
the housing stock has no engineering or technical substantiation
whatsoever. Obvious facts confirm that the most heavily funded
types of capital repairs are the filling and painting of cracks in fa-
cades every 2-3 years. The cause of cracking bearing walls is
the subsidence of soils below the foundations of buildings, but these
causes can be recorded, instrumentally assessed, but their elimina-
tion procedures can only be selected by the technical examination
specialists. It should be understood that the real cost of capital re-
pairs of residential buildings will soon accrue, since the elimination of
more serious destructions will be needed. Such processes are ubig-
uitous and lengthy; they accelerate the general destruction of hous-
ing in the cities, because without the examination of buildings or
restoration works, fazade painting become meaningless.

PROBLEM SOLVING APPROACHES AND METHODS

One can do away with the current practice of planning capital
repairs in respect of urban housing on the basis of visual inspec-
tions by the employees of management companies that have no
proven professional skills, since this work must be performed by
professional licensed organizations, capable of performing instru-
mental surveys [1].

The results of many years of uncontrolled development and op-
eration of residential buildings determined the composition of urban
areas adjacent to the city centre or its historic part, consisting of
buildings of the post-war construction period of 1950-1975.
The first standard series of 3-5 storey brick houses with small
apartments, prefabricated reinforced concrete panel series of
5-9 storey buildings are characterized as high and limited-perfor-
mance facilities, having the lowest value of the indicator of the com-
fort of living. They are located in the areas adjacent to the main
streets and near the borders of historic centres; therefore, these
areas should be included in the IDA plans and are lucrative for
modern developers [2-4].

However, the process of developing IDA programmes is very
complicated and the pace of work is hampered by the lack of ac-
curate data on the technical condition of residential buildings.
The developer, acting as a co-investor, must make a decision about
the effectiveness of the development project, based on the ratio of
residential, social, cultural, educational and recreational functions,
as well as the most important indicator, that is, the area of parking
lots. Obviously, the cost of all the above-mentioned types of facili-
ties can only be covered by means of construction of new comfort-
able and attractive housing to be built in this area. We must under-
stand that it is impossible to create a new and beautiful development
surrounded by old and dilapidated housing.

The Programme of Integrated Development of Areas provides
a unique opportunity to make proper management solutions and
free our beautiful cities from the outdated 80-year-old legacy. De-
velopers can act gradually and systematically to transform all resi-
dential areas, remembering that a huge portion of our population
continues to reside in the “Khrushchev quarters”, realizing their role
in saving the lives of people in the “50s” of the past century [5-7].

A serious problem is the process of resettlement of residential
buildings, namely those buildings that are designated for demoli-
tion. The mechanism of resettlement is very important, because it
triggers violent reactions of the population and can cause a strong
negative reaction, and the project implementation can be put to
a halt. This issue requires close attention and smart decision in
the near future [8—10]. The danger is a simplified approach, when
the practice of polling the opinions of tenants of the house chosen
for demolition by the staff of management companies, is unaccep-
table, and their competence in resettlement rules is simply doubt-
ful. The result of such surveys is obvious [11, 12].

A practical approach to IDA programmes is to evaluate
the technical condition of the facilities to make a decision about
their demolition, reconstruction, or overhaul, as the technical and
legal grounds underlying decisions on renovation programmes.

RESULTS

As a result of research, the authors developed the software and
control methods, applied to the key parameters of building

3 On approval of the Regulations on recognizing premises as residential, residential premises unfit for habitation, an apartment building as emergency and subject to demolition :
Decree of the Government of the Russian Federation No. 47 dated January 28, 2006 (as amended on April 6, 2022).
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structures that allow to quickly and reliably identify the ultimate
bearing capacity of a building, taking into account factors of its real
condition and strength characteristics. The estimated cost of
strengthening building elements and improving its consumer func-
tionality determines the inexpediency of its repair or reconstruction
and, hence, such facilities are subject to demolition. However,
the main reason for such a decision is determined by the impossi-
bility to ensure the indoor comfort, if large financial investments
cannot achieve the result and deprive the residents of any pros-
pects for improving their living conditions.

One of important tasks of successful integrated development of
urban areas is to facilitate the renovation of the housing stock. Its pur-
pose is to demolish those types of buildings whose repair or recon-
struction cannot generate any comfortable planning solutions and
a comfortable living environment. It is a chance to have unoccupied
spaces for the construction of modern comfortable housing, get resi-
dents to move from demolished houses and build new housing.

CONCLUSIONS

The task of rapid and long-term future-oriented examination of
all urban housing should be performed by the technical control de-
partments to be established at urban construction departments.
The new structures are to be equipped with modern measuring fa-
cilities and software to control the structures to be examined and
analyze the bearing capacity of frameworks. And most importantly,
highly qualified employees who have mastered the methods of
such control and are capable of quickly drafting engineering de-
sign solutions needed to strengthen defective structures to immedi-
ately evaluate the technical condition of the facility and the expedi-
ency of its further operation.

The practice of preserving old and dilapidated housing for cen-
turies until its complete destruction does not meet modern require-
ments. Pursuant to the Decree issued by the RF Government, this
type of residential buildings includes standard buildings built in
1945-1965; they have small-sized apartments. Even the visual ex-
amination of the area to be renovated makes it possible to assess
the condition of such buildings, whose foundations have deforma-
tions, and cracks are continuous in the corners of window openings
on the facade of buildings.

Financial contributions in the repair and reconstruction of such
facilities are large and cannot ensure comfortable living conditions
for owners. The renovation of the housing stock is aimed at solving
these problems in accordance with the RF Government Decree on
the integrated development of the areas of its subjects.

Oco6eHHOCTM COBPEMEHHOro aTana
pa3sutuga KPT n npaktuyeckmnx noaxonos
K ynpaBJIeHUI0O HeABMKUMOCTbIO

Pa3BuTne ropofckoro XUMLLIHOro oHAa OCYLLECTBASIETCS B CO-
oTBETCTBUM C [Mporpammon KOMMIEKCHOro pasBuTUS TEPPUTOPUINA
(KPT), roe B 30Hax UCTOPUHECKM CIIOXMBLLIENCA FOPOACKON XXMUNOW
3aCTPONKM BEAETCH HOBOE CTPOUTENLCTBO, PEHOBALMS WU PEKOH-
CTPYKUMS cTapbix 3aaHui. COBPEMEHHOE XUTULLHOE CTPOUTESLCT-
BO B MPOLIECCE CBOEr0 Pa3BuTHS TPebyeT KOPPEKTUPOBKY U YTOHHE-
HWs CTpoUTEnbHBIX HOPM M NPaBuIl, PErNaMEHTUPYIOLLMX MNOTHYIO
3aCTPONKY LIEHTPOB FOPOAOB, U3bICKAHWI AN1f YTOHHEHWUs napameT-
POB MMAPOreonorM4eckunx yCroBumn, METOA0B pacyeTa KOHCTPYKTUB-
HOW HafeXHOCTV 1 6e30NacHOCT 3JaHuiA, TpeboBaHWIN NepuopmY-
HOCTM M WHCTPYMEHTaSIbHOW TOYHOCTU O6CNEdOBaHUn OGLEKTOB,
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TpeboBaHWI MO PerfamMeHTy SKCryaTaumm U npaBuiam cHoca cra-
pOro 1 HEKOMAOPTHOIO XWibs. Lienbio 1 CMbICIIOM KOMMIEKCHOMO
pasBUTUS TEPPUTOPUI ABNSETCS YOANEHUE U3 CIIOXUBLLErOCS XM-
noro choHAa Tex TUNOB 3[aHWUIA, PEMOHT UM PEKOHCTPYKLIMSI KOTO-
pbix He obecrieyar co3gaHune YAOGHbIX MIAHNUPOBOYHBIX PELLEHUIA
1 BO3MOXHOCTU peanunsaLym KOMGOPTHON Cpeb! Ans MPOXXMBaHWS.
[nsa peanuzaumn Lenn paspaboTaHbl METOAbL! OLEHKM TEXHUHECKO-
O COCTOSIHMS! XXUNOro hoHAa U MapameTpbl KOHTPOMS Afsi Nporpam-
MHOFO Pac4eTHOro 06ECTNEYEHNS C PEKOMEHTALMAMM MO YCUITEHUIO
HecyLLiel YacTu 30aHns U (OMHAHCOBLIMM NMokasaTensiMm CTOMMOCTH
HeobXo0aAMMOro Komnekca pabor.

Knro4eBbie crioBa: KOMIEKCHOE pa3BUTHNE TEPPUTOPUIM, PEHO-
Bauwms Xuioro ¢oHga, o6cnegoBaHne 3gaHuii, rmgporeosiorus,
yeuneHnne hyHAaMEHTOB, 3aKPENIeHNe rpyHTOB, NpaBuia CHo-
ca 3[aHuii, KOMOPTHOE XWJbe, IKOHOMUHYECKAs OLieHKa
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Optimization of economic outcomes of energy
saving actions taken throughout the entire
lifecycle of a capital construction facility

The current consensus on the lack of alternatives to the energy-saving vector of economic development has led
to the development of national and international energy saving programmes and numerous studies on improving
the energy efficiency throughout the entire life cycle of projects in architecture, engineering, construction and oper-
ation of buildings. However, research projects have revealed a wide gap between projected and real energy con-
sumption, which disrupts energy modernization strategies and policies. According to the recent studies, this gap is
caused by social, technical and technology-related factors. The accuracy of assessing the economic efficiency of
energy saving actions is also affected by macroeconomic uncertainties, which overcomplicate energy-focused eco-
nomic modernization. Integration of technologies towards information modeling of the entire life cycle, energy sav-
ing, cost reduction can improve the state of affairs in architecture, engineering, construction and operation of build-
ings and structures. Methods used to increase the accuracy of prognosticated economic consequences of energy
saving actions are the subject of this study. The authors have developed algorithms for the quantitative description
of contributions, made by architectural/planning solutions, energy-saving technical and technology-focused solu-
tions, and predictive macroeconomic conditions to the energy efficiency assessment throughout the entire life cycle
of a construction project. The resulting information model of the project life cycle, available at the design stage, al-
lows optimizing geometric parameters of architectural and planning solutions in terms of the energy consumption/
cost ratio. At the reconstruction stage, information models optimize technical and technological solutions aimed at
energy saving. At the stage of operation, planned energy-saving actions can be optimized using the results of dy-
namically monitored thermal properties of building envelopes and macroeconomic conditions. In addition, the infor-
mation model of energy efficiency allows for the quantitative analysis of the economic effect of investments in the re-
placement of building envelope elements to optimize current management solutions in terms of the cost/effect ratio.
Keywords: building information model, project lifecycle, energy saving, optimization, economic efficiency, capital
construction facility
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INTRODUCTION

ccording to various estimates, an increase
Ain the energy efficiency of the Russian hous-

ing sector, that consumes one quarter to
one third of primary energy, is an absolute must for
the development of design, construction, architec-
ture and building operation sectors, characterized
by an increase in the negative environmental im-
pact, depletion of non-renewable (primarily, hydro-
carbon) natural resources, and the ever-growing
price of energy from renewable sources, the inte-
gral economic and environmental efficiency of
which is currently negative [1]. As a result, binding
documents contain a wide range of energy saving
actions for the housing and utilities sector. Hence,
according to the state report, issued by the Ministry
of Economic Development, the goal of the housing
and utilities sector is to have energy savings worth

sources in the housing and utilities sector is to
reach its maximum value through the comprehen-
sive overhaul of multi-apartment residential build-
ings coupled with the introduction of energy effi-
cient technologies. However, these energy saving
actions, planned for the housing and utilities sector,
demonstrate extremely low efficiency. For example,
in 2019, the total consumption of fuel and energy re-
sources was down 5.16 million tons of reference fu-
el. However, the climatic factor had a positive affect
on reduction of the energy intensity of the sector
worth more than 7.28 million tons of reference fuel.
Consequently, the contribution of technical, techno-
logical, organizational and other actions turned out
to be negative.

MATERIALS AND METHODS

Kstenin

The application of technical and technological Timofey Vadimovich

19.8 million tons of reference fuel by 2030. This goal
is attainable by tightening the requirements for en-
ergy resources consumption in public areas and
energy efficiency criteria for apartment buildings
and other structures. To achieve this goal, the Fund
for Assistance to the Reform of Housing and Utilities
(hereinafter “the Fund”) resumed the provision of fi-
nancial support of the overhaul of apartment build-
ings (OAB) suspended in 2018. The amount of re-

methods of boosting the energy efficiency of build-
ings is very costly, and as a result their payback
period is quite long in most cases. The impossibility
of projecting macroeconomic conditions even in
the medium term gives rise to uncertainties in as-
sessing the energy saving potential [2], which slows
down decision-making on investments in energy
modernization [3, 4]. To overcome this problem, nu-
merous attempts were made to optimize methods of
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predicting the economic results of energy saving actions [5-7]. As
a result of the research, two classes of reasons for major errors in
the description of the economic potential of energy saving were
identified [8, 9]. Firstly, these are the reasons associated with socio-
economic factors and called the rebound effect [10] and
the prebound effect [11, 12] that explains the productivity gap.

Errors in the economic forecast are also associated with errors
in physical models of energy losses [13, 14] and errors in the data
used to implement these models [15].

This work focuses on formation of an algorithm that describes
the economic potential of energy saving free from these shortcomings.

The integral quantitative characteristic of efficiency can be rep-
resented as

EFF=tZPBr/PQDr. 1)

In formula (1), the following notations are used:
e t, is the total number of periods (months, quarters, years, de-
pending on the terms of assessment) in the total life cycle;
* t, numbers the periods in the life cycle;
® PB, is the price of technical and technological actions aimed
at improving the energy efficiency in the t-th period;
* PQ,,; as the total savings accumulated through the implemen-
tation of energy saving actions.
The value of selling price PB; is determined in accordance with
the construction or reconstruction project, whose matrix is present-
ed in Table as part of the information model of the whole life cycle.

The maximum number of modifiable elements is determined as
the sum of Jm = J, + JW attainable in the case of complete si-
multaneous replacement of elements. In the case of successive
performance of activities in each interval, condition J < Jd + JW
is fulfilled. The implementation cost of actions, aimed at improving
the energy efficiency in the t-th period, can be calculated by sum-
ming up the purchase cost of elements, their dismantling and instal-
lation, insulation of walls, roofs and floors:

w

s s
PB, = an (creer+c?) + an (creer+c?) +
-1 -1
, @
+ D eepecd) + SIChy + ST Clpgy + PG,
i=1

wall roof t base*

In formula (2), the first three sums take into account the shares
of windows, doors and air conditioning units in the implementation
cost of technical and technological actions, respectively. The num-
ber of addends in these sums (J;", J{ and J)) is determined by
the number of elements modified in the t-th period. The cost of ele-
ments and work items is determined during the same period, which
requires an ongoing update of the library of standard sizes. In
the course of construction periods, when condition t < td is
fulfilled, if t,;, is the term of construction, dismantling and reclama-
tion costs ¢ are equal to zero. Same as in the case of individual
elements, characteristics (areas and modification costs) of walls,
roofs and basements are determined for each period, which re-
quires an update of basic structures of an information model.

Unlike energy-saving costs that are limited in time, the savings
that they ensure are accumulated in the course of the life cycle.

Matrix of the information model of the whole life cycle, that determines the implementation price of technical and technological actions aimed

at improving the energy efficiency of windows and doors
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Assuming that the macroeconomic situation is stable and energy
saving amounts are invested in full, the time dependence of spe-
cific accumulated savings per unit area of an enclosing structure
was studied in [16], and the energy efficiency criteria in [17-20].

Let’s consider the benefits of energy saving actions for a set of
individual elements in a dynamically changing macroeconomic en-
vironment (windows, doors, air conditioning units, walls, etc.), which
can be represented as:

Jmax _J

Pa(t)=ra (o) [(1+,) 8

j=0 m=1

In formula (3), the following notations are used:

* [, is the time period for energy saving work (construction of
a structure, replacement of individual elements, overhaul, etc.);

* PQ(t,) is the benefit of energy saving actions accumulated
during the following period At = t;;,— to where t;;, = min[t,.;, toeml
is the smaller of the following time periods: t,,; as the complete
project life cycle and t,,, as the life cycle of a modified ele-
ment;

* PQ;(0) is the basic benefit of energy saving actions obtained
during the initial period;

® jnax IS the number of scheduled periods within At, the term of
benefits accumulated by energy saving actions;

* k., is the inflation rate for scheduled periods of benefit accu-
mulation.

In formula (3), multiplier

max __J

G= H(1+km)

Jj=0 m=1

is determined both by the macroeconomic environment and the pe-
riod of energy saving benefit accumulation. In contrast, multiplier
PQ,(0) is only determined by the nature of engineering solutions used
to improve energy efficiency. If the macroeconomic situation is sta-
ble, approximation of the constant inflation rate is valid k,,, = k = const.
In this case, formula (3) can be substantially simplified. We take into
account that in this case equation (4) is true

H(1+km)=(1+km])><

-t ‘ 4)
><(1+kmz )~--(1+km, ):(1+k)’.

J

Hence, in equation (4), the result of summation, which is re-
duced to calculating the sum of geometric progression, will be as
follows in case of non-zero inflation:

1+ k)™ -1
PQf(tU):PQi(O)%'

(5)
In zero inflation intervals, the passage to the limit k—0 in formu-
la (5) generates the following result PQ,(t,)=PQ,(0) j. By expand-
ing the left side of formula (5) into McLaurin series with respect to k
parameter within the accuracy of first-order members, we obtain

PO () 2PQ,(0) o [1+ K- ~1)/2]. ®

Hence, in conditions of moderate inflation and/or short-term
plans, when inequality k- j,,, <<1 is fulfilled, the benefit, accumu-
lated by energy saving actions, can be considered linear in terms
of the inflation index and quadratic in terms of time. This fact is il-
lustrated in Figure.

Figure clearly demonstrates that at low inflation this depend-
ence is close to linear regardless of duration. For values of k > 0.02
there is a sharp increase in G for j > 10, and at k > 0.1 a sharp in-
crease is implemented forj > 5.

Graph of dependence between the multiplier (the applicate axis)
and the rate of inflation (the abscissa axis), between the benefit ac-
cumulation period and energy saving actions (the ordinate axis)

Let’s consider methods used to describe the contribution of
technical and engineering solutions to an increase in energy effi-
ciency, determined by multiplier PQ,(0) in formula (6). The cost of
consumed thermal resources is determined by heat losses Py, heat-
ing season duration At, heat losses and regional or local price of
heat energy C,,, rubles/J:

PQ (0)=Co [ A (T, —(T))-At+AQ,,, | 7)

If the heat agent temperature difference at the inlet and outlet is
proportional to the indoor and outdoor temperature difference
AT “=0.-AT", the heat loss equation can be formulated as follows:

Neon N
Aanar:ro = |:Cgas : E niPi + Cwater ' Pwater : (X:| . ZAtJATJ =

j=t

®)

10

= |:Cgas : N_zon niPi + Cwater : Pwater ! 0‘:' : (TO - <T>) -At.

=1

By substituting formula (8) into expression (7) we obtain

PQ,(0)=C, (T, —(T))- At x
‘a} 9)

Hence, in accordance with expression (9), the basic benefit of
energy saving actions PQ;(0) is completely determined by the re-
gional coefficient

water Pwater

N:cr\
x[PT + s Zi nP +c
P

C=Co (T, —(T))-At, (10)
depending on climate factors and the price of thermal energy, tech-
nical and engineering characteristics of the structure, that are
quantitatively described by the multiplier

C,=P +c

gas

NCO"
: 21 NP+ Conter * Psater * O (1 1)
iz

CONCLUSIONS AND RESEARCH PERSPECTIVES

The following conclusions can be drawn as a result of the re-
search. Lengthy payback periods, typical for technical and engineer-
ing methods used to improve the energy efficiency of buildings, and
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the unfeasibility of a reasonable forecast of macroeconomic conditions
for the payback period lead to diverse assessments of economic effi-
ciency of energy savings. The analysis and dynamic adjustment of
the forecast is only feasible within the framework of energy efficiency
information models developed for the whole life cycle of the project.
The algorithm of quantitative description of the contribution of energy-
saving solutions and predictive macroeconomic conditions to the en-
ergy efficiency improvement of buildings and the information modeling
of the whole life cycle of the project, formulated in the paper, solves
a number of practical problems. First of all, at the design stage, this
algorithm allows for the energy optimization of geometric parameters
of architectural planning solutions. Further, at the reconstruction stage
strategic energy-saving solutions can be formulated. The dynamic ad-
justment Energy-saving actions can be adjusted on the basis of moni-
tored thermos-physical properties of building envelopes and macro-
economic conditions. In terms of short-term planning, the energy
efficiency information model, developed by the authors, makes it pos-
sible to perform the quantitative analysis of investments in the replace-
ment of building envelope elements to optimize management deci-
sions in terms of the cost/return ratio. The research needs to be
continued to consolidate the algorithms, developed for capital con-
struction projects, whose architectural planning solutions contain mod-
ules having spherical, conical and pyramidal shapes. Also of consider-
able practical interest is the software implementation of developed
algorithms in relational database shells and the formation of dynamic
libraries of thermo-physical and geometric parameters of building en-
velope elements for standard construction facilities.
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YTO NOAPLIBAET CTpaTErNM N NONUTUKY SHEPTETUHECKOW MOLEPHW-
3auumn. U npnymHbl 3TOro paspbiBa onpeaenstoTcs Kak coupanbHbl-
MW, TaK N TEXHUKO-TEXHOMOrnyecknummn cpaktopamu. Ha To4HOCTb
OLEHKM SKOHOMMUYECKOW 3(PEKTUBHOCTU 3HEprocoeperaroLmx
MEpOMNpPUATUIA OKa3bIBAET BMNSHWE TakXe W HeOoMnpeneneHHOCTb
MaKpO3KOHOMMUYECKON CUTyauun. Takoe NONoXeHne 3Ha4YUTENbHO
3aTpyAHAET SHEPreTM4ecKyo MOAEPHM3aLMIo SKOHOMUKK. B cpe-
pe apxXMTEKTYpbl, MHXUHUPUHIA, CTPOUTENLCTBA W AKCMIyaTaumm
YAy4LIWTb CUTYaLMIo MO3BOMSET MHTErpaumsa TEXHONOrMN MHAOP-
MaLVOHHOrO MOAENMPOBaHUA MOMTHOMO XWU3HEHHOrO LKNa, SHep-
rocéepexxeHvs 1 AMCKOHTUPOBaHWS 3atpaT u npubbinn. Metogam
YBENMYEHNSA TOYHOCTU MPOrHO3MPOBAaHWSA AKOHOMUYECKMX Mocnen-
CTBMI Mep 3HeprocbepexeHns M MoceslleHa AaHHas pabora.
30ecb nonyyeHbl anropuTMbl KONIMHECTBEHHOIO ONUCaHUa BKNaga
apXUTEKTYPHO-MNaHNPOBOYHbIX PELLEHUA 1 3HEpProcbeperaroLLmx
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TEXHUKO-TEXHONOIMM4YeCKnxX peLueHvu7| N NPOrHO3HbIX MaKpPO3KO-
HOMWYECKMX YCIIOBUN B OLIEHKY 3HEProatheKTMBHOCTA MOSHOMO
XW3HEHHOro LumKna npoekTta. MonyyeHHas nHdopmaLmoHHas Mo-
[enb MONHOro XM3HEHHOro LMKNa NpoeKTa Ha atane MpoeKTMpo-
BaHWA MO3BOMSET ONTMMU3NPOBaTb rEOMETPUYECKME NapameTpsl
APXUTEKTYPHO-MNAHNPOBOYHBIX PELLEHWI MO COOTHOLLIEHMIO SHEpP-
ronoTpe6neHne/3arTpatbl. Ha atane pekoHCTPYKUMK MHdOopMaLy-
OHHasi Mofesib MO3BOMNSET ONTUMU3NPOBATL TEXHUKO-TEXHOMOT NYe-
CKVe peLleHunsi, HanpasrieHHble Ha 3HeprocbepexeHve. Ha stane
3KCMnyaTauuy no pesynsratam AMHAMUYECKOro MOHUTOPWHIA Te-
Nnou3nyecKnx CBOMCTB OrpakAaroLLiMX KOHCTPYKUMIA U Makpo-
3KOHOMMYECKMX YCIIOBUIA MOXET ObITb BbINOHEHA OMNTUMU3ALMS
nnaHupyembix Mep aHeprocbepexxeHus. Kpome Toro, nHgopmaum-
OHHasi Mofeslb 3HeproaEKTUBHOCTU MO3BOSIAET BbINOMHNTL KO-
JINHECTBEHHBIA aHanM3 3KOHOMWYECKMX MOCNEACTBUMA BIOXEHUS
CPeACTB B 3aMEHY 3MIEMEHTOB OrpaXkKAaloLLUMX KOHCTPYKLUMIA, HTO
JaeT BO3MOXHOCTb OMTMMM3UPOBATb TEKyLUMe ynpaBfeHYeckue
peLLEeHVs MO COOTHOLLIEHMIO 3aTpaTbl/oTaaqa.

KrnroueBble crnoBa: MHEOPMaUMOHHAs MOLESb CTPOUTESLCTBA,
XKU3HEHHBINI UMKIT MPOEKTa, SHeprocéepexeHne, onTuMmu3auus,
OKOHOMMYECKAs 3GPPEKTUBHOCTb, OOLEKT KarnuTasibHOro CTpou-
Te/IbCTBa

BnarogapHocTun. Pabota nogaepxaHa npoektom Ne 3.1.7.1 lNna-
Ha byHAaMeHTanbHbIX NccrnepoBaHuii Poccuiickorn apxmTekTypHo-
cTpouTenbHom akageMmn Ha 2021-2023 rr. 1 MuHucTepcTsa CTpo-
nTEeNbCTBA N KOMMYHanbHOro xossnctea Poccuiickon ®depepa-
umn. ViccnepoBaHusi, pesynsTaT KOTOpbIX U3MOXEH B AaHHOWN pa-
60Te, NPOBOOVNNCL C UCMONb30BaHnem obopypoBaHus LIKIT vm.
npod. 0.M. Bopucosa BI'TY, npy nogaepxxke MuHuctepctea Hay-
K1 U BbIcLLero obpasoBaHus P®, npoekT Ne 075-15-2021-662.
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The article addresses land and property sustainability management objectives to implement the idea of sustaina-
ble development of urban areas. It is noteworthy that a land plot serves as the urban development framework that
goes through the following stages in the process of transformation: 1) idea and conception of improvements; 2) de-
sign of improvements; 3) construction; 4) operation; 5) facility liquidation. The authors emphasize that the effective
reproduction of housing requires tools of spatial economic modelling of projects for the integrated development of
areas. Principal components of the basic element of the urban fabric were analyzed to develop the cost model of
the integrated development of urban areas. In addition to elements of basic infrastructure (social, engineering, pub-
lic and business, housing, transport infrastructure, as well as infrastructure for economic activities), the model has
improvement factors for each unit of infrastructure, which demonstrate the need to improve the quality of basic el-
ements against the regulatory benchmark to increase the total capitalization of urban assets. Sources of funding
the integrated development of urban areas are presented as two units of infrastructure divided into funds of house-
holds, developers (builders), construction co-investors; funds of corporate suppliers of resources; budget resourc-
es; loan resources. To ensure the integrated development of areas, not involved in urban planning activities, cost
models were developed for the integrated development of areas occupied by industrial enterprises, dilapidated in-
dividual houses, country houses and mom-commercial partnerships of gardeners, as well as disturbed urban are-
as (shallow and flooded areas, ravines, steep slopes). The ability to take into account features of each area will fa-
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he implementation of the idea of sustainable
Tdevelopment of residential housing through

the attainment of social, economic, and envi-
ronmental goals accompanies the process of transi-
tion from resource consumption to integrated repro-
duction of resources [1]. The sufficient reproduction
of adequate quality housing that meets the needs of
the population, coupled with the maintenance
of proper performance characteristics of residential
housing contribute to its safe and effective use in
the present and future. In this case, regular and ex-
tended reproduction of housing and facilities of utili-
ty, social, public, business and transport infrastruc-
ture is a factor of sustainable development of urban
areas [2]. The general model used for the reproduc-
tion of housing and infrastructure is presented in
Fig. 1. Effective housing reproduction needs spatial
economic modelling tools applicable to the integrat-
ed spatial development projects. The spatial eco-
nomic modelling of such projects is an analytical tool
used to assess the investment attractiveness of
the area that can accommodate a project, taking in-
to account urban planning and economic con-
straints, financial feasibility of the architectural and
urban planning concept (master plan) of integrated
development'.

The basic approach to IDA project selection of
an is the choice of such an area to be transformed,
that will ensure the implementation of an economi-
cally viable project amid existing urban planning
constraints (density and functionality of develop-
ment), and, hence, it will raise private equity and

minimize budget expenditures, on the one hand,
and maximize the benefit to be obtained by
the property owners, on the other hand by boosting
the value (capitalization) of the area as a result of
the implementation of the IDA project.

Each major element of the urban fabric has
the following basic elements: social infrastructure S,
engineering infrastructure En;, public and business
infrastructure P, economic activity infrastructure Ec;,
housing infrastructure H,, transportation infrastruc-
ture T;. As a result, the total cost C; of integrated de-
velopment of urban areas can be presented as (1):

C, :Z":S,.ks +Zn:En,.kEn +zn:P,kP +
i=1 i=1 i=1

+iEc,.kEC +iH,kH +iT,.kT, )
i=1 i=1 i=1

K, Kepr Koy Kepr Kipy Ky 210,

where K, Kgp,, Kp, ke, Ky, kr @are improvement factors
for social, engineering, public and business infra-
structure, economic activity infrastructure, housing
and transport infrastructure. They demonstrate
the need to improve the quality of basic elements of
infrastructure as parts of the urban fabric against
the established standards to increase the total cap-
italization of urban assets. The value of the coeffi-
cient set for each element of infrastructure is deter-
mined by the location of the developed area,
depending on its proximity to the city centre
(the largest value). These values explain what com-
ponents need to be improved to exceed the stand-
ard values, the extent of an increase and

1 Methodological recommendations on spatial and economic modeling of projects of integrated development of residential areas. Ministry
of Construction of Russia. URL: https:/view.officeapps.live.com/op/view.aspx?src=http://www.minstroyrf.ru/upload/iblock/4ae/Metodicheskie_reko-
mendatsii_po_prostr._ekon._modelirovaniyu_proektov_KRT_zhiloy_zastroyki.docx (rus.).
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Fig. 1. Objectives of managing the sustainable development of land and property (a real estate facility)

the location of these elements to maximize the residential and com-
mercial property margin.

Sources of funding, designated for the integrated development of
urban areas, are outlined in Fig. 2 [3, 4].

If we address the reproduction of housing, public and business
infrastructure, as well as infrastructure for economic activities, the ma-
jor source is the funds of households and participants in shared con-
struction, or savings, loans and state support funds. Few builders and
developers contribute their cash into construction projects, while
the majority uses different types of borrowed resources.

Engineering infrastructure is reproduced at the expense of con-
sumers of housing and utility services: residents compensate for
the expenses incurred in the course of reconstruction, modernization
or construction of new engineering facilities in accordance with

investment commitments about the implementation of municipal in-
vestment programmes undertaken by owners and at the expense of
legal entities and natural persons acting as investors making invest-
ments into construction and development of the housing and utilities
infrastructure. In addition, a large share of social and transport infra-
structure facilities is paid for from the federal budget as the state sup-
port (the so-called infrastructure menu), regional budgets that make
investments into target programmes for the development of local set-
tlements. Some facilities of social, engineering and transport infra-
structure are funded from extra-budgetary sources, including public-
private partnership (PPP), the majority of which are concession
agreements [5].

The analysis of spatial structure of large Russian cities has proven
that industrial areas occupy 14-17 % (8-19 thousand hectares) of
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Fig. 2. Sources of funding for the integrated development of urban areas
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the total city area, while dilapidated single-family houses and coun-
try house communities occupy 10-14 % (7-10 thousand hectares),
and disturbed lands (waterlogged and shallow water areas, ravines,
steep slopes and other areas not involved in urban planning activi-
ties) is on average 6 % of the total urban areas [6, 7].

The research has cost models for the integrated development
of largest areas ignored by the urban planning projects in large cit-
ies [8, 9].

1. Cost model for the development of areas occupied by indus-
trial enterprises:

Ccon = Cn.c +C + Cdis + Crec + Cother' (2)

buy
2. Cost model for the development of areas occupied by di-
lapidated single-family houses:

Ccon = Cn.c + Ccom + Cev + Cdis + Colher' (3)

3. Cost model for the development of areas occupied by coun-
try houses:

Ccon = Cn.c + Ccom + Ceva + Cdis + Ceng + Cother' (4)

4. Cost model for the development of disturbed urban areas:
it is proposed to estimate the cost of construction in shallow
water and waterlogged areas according to the formula:

Ceon = (C, o +CyV k. (5)

It is proposed to estimate the cost of construction, taking into
account an increase in cost due to the development of ravine areas:

Ccon = (Cn.c + Ce + Cdr )k (6)

The cost of construction can be estimated using the following
formula that takes into account an increase in price due to the de-
velopment of steep slopes:

Ccon = (Cn.c + Ce + Csp )k (7)

Formulas (2)-(7) use the following designations: C,,, is the total
construction cost; C, , is the construction cost under normal condi-
tions; C,,, is the cost of acquisition of an industrial enterprise from
the owner; C; is the cost of demolition and dismantling of existing
buildings; C, is the cost of reclamation of a land plot (in case of
a hazardous production facility that was in operation there); C,;e, is
other contingencies (identification and preservation of cultural herit-
age; archaeological research; additional court charges); C,,, is
the cost of compensation due and payable to owners of

CTtoMmocTHOe mogenupoBaHue
KOMIMJIEKCHOIO pa3BuTuUs
ropoACKUX TeppUTOpUn

[ns BONMOLEHNA NAen yCTONYMBOro pa3BUTUS FOPOACKUX Teppu-
TOPUA B CTaTbe PacCMOTPEHbI 3aA4a4M YNpaBieHNs YCTONHMBbLIM
pasBUTMEM BCEro 3eMeSlbHO-MMYLLIECTBEHHOro Komnnekca. OT-
MEYeHO, YTO OCHOBOW pPas3BUTUS B FOPOAE SBMSETCA 3eMeSIbHbIN
y4acToK, KOTOPbIA B MpoLEcce npeobpa3oBaHvs MPOXOAUT cre-
gytowme ctagum: 1) npges 1 hopMmMpoBaHue 3ambicria npoekTa
YNyHLIEHWIA; 2) NPOEKTUPOBaHWE YNyHLLEHWUI; 3) CTPOUTENLCTBO;

single-family houses, garden property; C,, is the cost of evaluation of
the property within the boundaries of areas selected for comprehen-
sive development; C,,, is the cost of construction or modernization
of engineering infrastructure within the area; C,, is the average cost
of drainage arrangement (per 1 m3); V is the amount of drainage ar-
rangement work, in m®; k = 1-1.45 is the coefficient that takes into
account higher construction costs due to severe working environ-
ments and longer hours of construction machine operation; C, is
the average cost of earthwork; C,, is the average cost of drainage
and extra efforts aimed at groundwater management; C, is the aver-
age cost of slope strengthening work.

The cost modeling of the integrated development of various ur-
ban areas, taking into account the characteristics of each area will
stimulate the sustainable development not only in urban areas, but
also in the country as a whole, since more than 75 % of Russia's GDP
is generated by the cities. Synchronization between current and fu-
ture state programmes at all government levels, private investments,
and special taxation regimes will level the “shocking” effects on
the country's budget in the course of development of urban areas.
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4) akcnnyataums; 5) nukeugaums o6bekTa. ABTOopaMm oTMevaeT-
cs, 4TO A3 3P heKTUBHOro BOCMPON3BOACTBA XMIIOro ooHaa He-
06X0NMO UCTMONb30BaTb MHCTPYMEHTbI MPOCTPaHCTBEHHO-3KOHO-
MWYECKOro MOAENMPOBaHNA MPOEKTOB KOMMIIEKCHOrO pasBUTUA
Tepputopuii. Mo pesynstatam aHanm3a 6a30BbIX COCTABMSAOLLMX
OCHOBHOrO 3f1ieMeHTa NIaHMPOBOYHOM CTPYKTYpbl ropofa 6bina
chopMUpoBaHa CTOMMOCTHAs MOAENb KOMMIEKCHOW 3acTpoui-
KW ropoACKMX TEpPUTOPWIA, KOTopas BKIO4YaeT B cebsi MOMM-
MO OCHOBHbIX MH(PPACTPYKTYPHBIX SNEMEHTOB (coumanbHas, WH-
XeHepHasi, OO6LLEeCTBEHHO-AeNI0Bas, XWIULLHAsA, TpaHCnopTHas
WHPaCTPYKTypa, a Takke MWH(PaCTPyKTypa SKOHOMMUYECKOW
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OeATeNbHOCTM) KO3 DULIMEHTbI YNYHLLEHUS AN KaX[0ro uHdpa-
CTPYKTYPHOrO 6510Ka, KOTOPble OTpaXKatoT HEO6XOAMMOCTb MOBbI-
LeHns KayectBa 6a30BbIX 3/IEMEHTOB MO CPaBHEHWUIO C HOpMa-
TUBHbIM 5151 yBEIMYEHNA COBOKYMHOW Kanutanusaumm ropoackmx
akTvBoB. OTAENbHO NPeAcTaBneHbl UCTOHHWKN hMHAHCUPOBaHNA
KOMMJIEKCHOW 3aCTPOVKN FOPOACKMX TEPPUTOPUIA MO ABYM WH-
hpacTpyKTYpHbIM 6510KaM, KOTOpble NoppasfensioTes Ha: cpef-
cTBa JOMOXO35NCTB, 3aCTPONLLMKOB (AEBESIONEPOB), y4HaCTHUKOB
[OJIEBOr0 CTPOUTENLCTBA; CPedcTBa PecypCOCHabXaroLmx op-
raHusauuii; 61o0KeTHbIE pecypchl; 3aeMHbIE pecypchbl. [ns KoM-
NJIEKCHOrO pas3BUTKA MIOLLAAEN, HE BOBMEYEHHBIX B rpagoCcTpo-
UTENbHYK [EATEeNbHOCTb, MPEAnoXeHbl CTOMMOCTHbIE MOZENN
KOMMJIEKCHOIO Pas3BUTUA TEPPUTOPUN, 3aHATHIX NMPOMbILLIEHHbI-
MU NPEeANpUATUAMU, BETXUMWU UHANBUOYaNbHbIMU XWUINbIMU fOMa-
MM, Ja4HbIMW U Caf0BbIMU TOBapULLECTBaMM, a TakxKe HapyLLEeH-
HbIX FOPOACKUX TEppUTOpWUA (MENKOBOAHbIE W MOATOMNMAEMbIE,
oBparu, KpyTble CKIOHbI). Y4eT 0CO6EHHOCTEN Kaxa0n TeppuUTo-
pUM NOCAYXWUT CTUMYNOM ANsi YCTOMYMBOrO Pa3BUTUA Kak ropo-
[O0B, TaK U CTPaHbl B LIESIOM.

KnioyeBbie cnoBa: ycTo/4MBOe pasBUTUE, WHGPACTPYKTY-
pa ropoga, CTOMMOCTHAsI MOZesIb, SKOHOMUYECKas 3ghgheKTmB-
HOCTb, UCTOYHVKM (oMHAHCUPOBAHMS
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Definition of organizational and technological
parameters for residential buildings
of large-sized volumetric blocks

The article summarizes the progressive experience of volumetric block buildings construc-tion, starting from
the first series and its further development in the factories construction to man-ufacture volumetric blocks.
The turn of development of three-dimensional block buildings idea towards a new technical basis providing for
the maximum transfer of the volume of construction and installation work from a construction site to industrial en-
terprises sphere is revealed. Atthe same time, the parallel development of modular construction is shown. Long-
term development, as well as accumulated domestic and foreign experience, has led to a new direction in res-
idential construction. Residential buildings construction of large-sized volumetric blocks is the most im-portant
promising direction. A considerable experiment in this area is being conducted by the MonArch Group of com-
panies (Moscow), which currently manufactures such blocks and carries out the construction of residential build-
ings of the fifth industrial generation. In this experiment, the issues of designing blocks, materials consumption
for their manufacture, the selection of mounting and transport means, organization and technology of mounting
blocks and their installa-tion in the design position are worked out. This article describes an approach to defin-
ing the organizational and technological parameters of residential buildings made of large blocks. Its main stag-
es, their content and the results obtained are disclosed. At the same time, the difficulties asso-ciated with the lack
of an appropriate regulatory framework, the necessary installation and transport means, as well as technologi-
cal equipment are pointed out. The article argues for the need to expand scientific research and design and ex-
perimental developments aimed at reasoning and creating effective organizational, technological and manageri-
al solutions in this urgent direc-tion of country's residential fund development.

Keywords: large-sized blocks (modules), blocks type, types of space-planning solutions, installation cranes,
installation processes
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INTRODUCTION

ontinuous enhancement of high-quality com-

fortable housing construction and well-bal-

anced development of all types of social ser-
vices, provided to local residents, community infra-
structure and environmental improvements are
the most important urban planning tasks. For this
purpose, mass construction of high- and medium-
rise residential building is underway in large cities
and towns, while low-rise houses are built in suburbs
and rural areas.

Ever-growing residential construction is inextri-
cably linked with expanding and more efficient re-
search stud-ies and their faster application to pro-
duction.

SUMMARIZED ADVANCED EXPERIENCE

Residential buildings of the fifth industrial gen-
eration are built nowadays. This generation, or
stage, is characterized by universal and flexible
space-planning and structural solutions, developed
for prefabricated, cast-in-situ and industrialized
construction systems, and a rise in modular resi-
dential construction [1-4].

Standard prefab residential buildings were ini-
tially designed in 1931, and in 1969 several enter-
prises launched production of volumetric blocks.
Unfortunately, due to the limited access to erection
equipment and means of transport, as well as
the underdeveloped transport infrastructure, this

niche of residential construction could not develop
fast enough. However, this idea was adopted by
other industries. Back then, major tasks of the na-
tional economy were solved to ensure its break-
through development on the back of consolidated
local production facilities, fuel and energy complex-
es. The fuel and energy sector, located in Western
Siberia, was one of the most important drivers of the
national economy, and its intensive development
triggered the emergence of prefab construction
method applied to oil and gas facilities.

It is noteworthy that the vast territory of the Tyu-
men Region is characterized by extremely harsh
climate and complex geological conditions. In addi-
tion, its major portion was sparsely populated and
difficult to access. Against this background, tradi-
tional construction methods were useless. As a re-
sult, the workflow was rearranged to relocate
the maximum amount of construction and assembly
work from construction sites to industrial enterprises
to ensure the continuous assembly of standard
blocks, joints and structures [5-10].

Meanwhile, the innovative technology of modu-
lar construction was successfully applied to the pro-
duction of mobile service buildings and structures
for employees of construction companies. For ex-
ample, by 1975, domestic enterprises had manu-
factured more than 400 thousand sets of mobile
buildings, and by 1985 their total floor area had ex-
ceeded 30 million square meters, or more than six
square meters per employee. Presently, these
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mobile buildings are manufactured by LLC RPK Module, Bytprom,
Kraus, KMD, etc. [3, 6, 7].

Modular housing construction was developing thanks to the ex-
perience, accumulated by domestic and for-eign enterprises. For
example, reinforced concrete blocks weighing up to 20 tons, having
the length of 6-8 m and the width of 2.4-3.6 m, were manufactured
by the concrete plant in Krasnodar and Vybor LLC in Voronezh.
Their use boosted the workability of construction products, sub-
stantially increased the degree of prefabrication, reduced the con-
struction time and onsite labour intensity [8—14].

MonArch Group, Moscow, has improved its modular construc-
tion skills and conducted an experiment to confirm the efficiency
of large-sized volumetric blocks as a replacement for small-sized
ones [3, 10, 15, 16]. Maximum dimensions of volumetric blocks
reached 15.5 x 7.5 x 3.75 m, and their maximum weight reached
65 tons. The degree of prefabrication went up to 98 %. As a result,
residential buildings could be swiftly assembled on construction
sites at minimal costs (Fig.).

MATERIALS AND METHODS

Several studies, each having five interrelated stages, were con-
ducted to simulate processes of construction of residential build-
ings from large-sized blocks.

Stage 1. At this stage, characteristics of large-sized blocks
(modules), that are most likely to be used in modular residential

e e ATt

Installation of a large-sized volumetric block (a module)

construction projects, are determined and analyzed. When volu-
metric blocks are designed, the increment step is assumed as 0.3
in terms of length, and 0.1 in terms of width. Each block has a num-
ber indicating its weight (Table 1). The height of each block is
3.5 m. In general, there are 1,008 types of volumetric blocks .
The maximum block weight is 65 tons, and its volume is 341.3 m2.

Stage 2. Designs of standard building sections, developed by
Parametrica and AMC Project architectural workshops, St. Peters-
burg, were used as the basis for architectural planning solutions for
residential buildings. As a result, over 100 space-planning solutions
were developed for residential buildings assembled from large-
sized volumetric blocks, given that one large-sized volumetric block
was an apartment with an average total floor area of 100 m? (for
blocks No. 1). Five most characteristic options, whose sections had
the shapes of a square, a rectangle, I and I1 - letters, were select-
ed for further research. Table 2 shows three types of solutions and
their technical charac-teristics.

Stage 3. A large-sized block installation method was devel-
oped at this stage. Basic operations, including block preparation
for unloading, block unloading and installation, were pre-
designed. For example, the block installation process includes
such operations as the capture of blocks using specialized ma-
chinery, the lifting (relocation) and installation of blocks, as well
as their fixing in the appropriate position. In turn, process ar-
rangements, machinery used, all installation operations, as well
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Table 1. Sets of large-sized blocks, their ordinal number and weight, tons (extract)

Length, m
Width, m
15.0 147 144 141 13.8 135 13.2

6.5 1-65t 2-63.7t 3-62.41 4-61.1t 5-59.8t 6-58.5t 7-57.2t

6.4 29-64 t 30-62.7t 31-61.41 32-60.2t 33-58.9t 34-57.61 35-56.3 t
6.3 57-63 t 58-61.7t 59-60.5t 60-59.2 t 61-58 t 62-56.7 t 63-55.4t
6.2 85-62 t 86-60.8 t 87-59.5t 88-58.3t 89-57t 90-55.8 t 91-54.6 t
6.1 113-61t 114-59.8 t 115-58.6 t 116-57.3t 117-56.1t 118-54.9t 119-53.7 t
6.0 141-60 t 142-58.8 t 143-57.6 t 144-56.4 t 145-55.2 t 146-54 t 147-52.8 t
59 169-59 t 170-57.8 t 171-56.6 t 172-55.5 173-54.3t 174-53.1t 175-51.9t
5.8 197-58 t 198-56.8 t 199-55.7 t 200-54.5t 201-53.4t 202-52.2 t 203-51t

5.7 225-57't 226-55.9t 227-54.7t 228-53.6 229-52.4t 230-51.3t 231-50.2t
56 253-56 t 254-54.91 255-53.8 256-52.6 257-51.5t 258-50.4 t 259-49.3
55 281-551 282-53.9t 283-52.8t 284-51.71 285-50.6 t 286-49.5t 287-48.41
5.4 309-54 t 310-52.9t 311-51.8t 312-50.8t 313-49.7t 314-48.6 1 315-47.5t
53 337-53t 338-51.9t 339-50.9t 340-49.8 341-48.8t 342-47.71 343-46.6 t
5.2 365-52 t 366-51 t 367-49.9t 368-48.91 369-47.8 370-46.8 t 371-45.8t
5.1 393-51t 394-50t 395-49t 396-47.9t 397-46.9t 398-45.91t 399-44.91
5.0 421-50 t 422-49 t 423-48 t 424-47 t 425-46 t 426-451t 427-44 t

49 449-49 t 450-48 t 451-47 t 452-46.1 t 453-45.1 1 454-44.1 1 455-43.1t
438 477-48 t 478-47 t 479-46.1 1 480-45.1t 481-44.2t 482-43.2t 483-42.21
47 50547t 506-46.1t 507-45.1t 508-44.2 t 509-43.2 t 510-42.3t 511-41.4t
4.6 53346 t 534-45.1t 535-44.2 t 536-43.2t 537-42.3t 538-41.41 539-40.5t

as the management quality determine large-sized block installa-

tion methods.

Stage 4. At this stage, selection and arrangement of con-
struction machinery are a complex procedure that ensures ra-

tional and safe construction of residential buildings. Towards this

end, engineering parameters are identi-fied, using characteris-

tics of particular types of buildings, to formulate the require-

ments applicable to the main instal-lation machine. The unique
nature of the process of making buildings from large-sized

blocks limits the choice of installation machines. The following

construction machines may be applied:

e a crane on a special chassis with a lifting capacity of 650 tons

with the use of removable cargo-grabbing devices — an auto-
matic traverse (patent RU 2749677 C1);

¢ a tracked crane in a tower-boom design for the use of an au-

tomatic traverse with a lifting capacity of 800 tons (patent RU
2749677 C1);

Table 2. Characteristics of space-planning solutions for residential buildings made of large-sized volumetric blocks

Space-planning solutions

Basic parameters

Number of large-sized blocks

total area, thousand m?

number of floors

ground floor

standard floor

engineering floor

Type 1. Single-section square 7.5 16 8 120 8
Type 2. Single-section rectangle 53 9 9 72 9
Type 3. Three-section M-shaped solution 10.9 5 38 152 38
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[ 2 e portal system using an automatic traverse (patent RU 2749677 REFERENCES
C1).
: . - . e 1. Gurov E.P. Prefabricated building construction. Development
The time study has |dgnt|f|ed the foIIowng process characteristics: strategy.  Stroyprofile. 2010. URL: http://stroyprofile.com/ar-
. block preparation for unloading: 0.157 persons - hour/m?; chive/4111 (rus.).
. block unloading: 0.222 persons - hour/m?; 2. Kazachun G.U. Types of residential buildings. Rostov-on-Don,
. block installation: 0.211 persons - hour/m2, Phoenix Publ., 2011; 398. (rus.).

As a result, due to the uniqueness and high cost of cranes,
another parameter, or the average daily number of blocks installed,
must be determined in addition to the engineering parameters,
such as the lifting capacity, the crane arm length, and the hook lift-
ing height. The studies have proven that the distribution of this pa-
rameter over time is in line with the hyperbolic law.

Hence, one can accurately calculate the crane time on the con-
struction site:

T=ty+ri+ry+r3+1,

where T is the crane time on the construction site, days;

t, is the installation of the superstructure of a residential building,
days;

ry is the installation and dismantling of the crane, days;

r, is the maintenance and repair of the crane, days;

ryis the time lost due to bad weather, days;

r, is weekends and holidays, days.

RESULT

Stage 5. At this stage final documents are developed, including
work schedules, a construction master plan, a crane operation
schedule, an integrated machinery operation schedule, etc.

The construction schedule consolidates the above processes,
the sequence and time of their implementation, while the construc-
tion master plan encompasses the arrangement of construction
machines, including the location of parking lots and the unloading
area for large-sized blocks.

CONCLUSION

The construction of residential buildings from large-sized volu-
metric blocks has the strongest potential in terms of development of
industrial housing construction.

The storied domestic history of prefab construction can serve
as the basis for standardization and unifica-tion of blocks, further
conversion of material resources into blocks, choosing special as-
sembly and transport ma-chines to make sure that the construction
process remains continuous.

Growing numbers of residential buildings, made from large-
sized volumetric blocks, substantiate the need to expand scientific
research, design and experimental developments to devise effec-
tive organizational, engineering and management solutions.
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nnowiagkm B cepy NpPOMbILLIEHHbIX NpeanpuaTtuin. OgHoBpe-
MEHHO MOKa3blBaeTCA MapannenbHoe pas3BUTME MOLYNbHOro
cTpoutensctea. MHoroneTHue pasBuUTUE, a TakXe HaKOMeH-
HbIl OTEYECTBEHHbIA N 3apybeXHbI OMbIT NPUBENU K HOBOMY
HanpaBneHWI0 B XUMULLHOM cTpouTenbcTBe. Bo3seaeHne xu-
NbIX 30aHUA U3 KpyrnHorabapuTHbIX O6bEeMHbIX 6/I0KOB ABNSA-
€TCs BaXHeWLMM nepcnekTvBHbIM HanpasneHnem. Maclitab-
HbI SKCMEPUMEHT B 3TOM 0611aCTU MPOBOAUT rpynna KoOMNaHum
«MoHApx» (r. MockBa), KoTopas K HacTosILLieMy BPEMEHMU M3ro-
TaBMBaEeT Takne 610K 1 OCYLLIECTBIISIET CTPOUTENLCTBO XUJTbIX
34aHU NATOro MHAYCTPUAanNbLHOro NokoneHus. B aTom akcnepu-
MEHTEe OTpabaTbiBalOTCA BOMPOCHI MNPOEKTUPOBaAHUSA 6I0KOB,
pacxoga MaTepuarnos Ha UX N3roTOBMIEHWNE, BbIGOPA MOHTaXHbIX
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N TPAHCNOPTHbLIX CPEeACTB, OpraHn3aunn n TEXHONTOrMU MOHTaXXa
6J10KOB 1 NX YCTAaHOBKM B MPOEKTHOE nonoxexve. B gaHHow cTa-
Tbe U3NOXEH MOAX0A K onpeAeneHunto opraHM3aumMoHHO-TEXHO-
norndeckmnx napameTpoB XWUJbIX 3,anvu7| n3 prI'IHOFaGapVITHbIX
6110KOB. PacKpbITbl OCHOBHbIE €ro aranbl, UX COgep>XXaHue 1 no-
nyyeHHble peadynbraTel. OQHOBPEMEHHO yKasbiBaeTca Ha Tpya-
HOCTW, CBfAA3aHHbIE C OTCYTCTBMEM COOTBETCTBYIOLLEN HOPMATUB-
HOW 6a3bl, HEO6XOANMbIX MOHTaXHbIX 1 TPAHCMNOPTHBIX CPEACTB,
a TakXe TeXHONOrM4yeckon ocHacTku. B ctatbe aprymMeHTupo-
BaHa HEO6XOAMMOCTb PaCLUMPEHUS HayYHbIX WCCNEefoBaHWUN
N MPOEKTHO-3KCNEPUMEHTASbHbIX Pas3paboTokK, HampaBeHHbIX
Ha 060CHOBaHWe 1 co3faHve 3PMEKTUBHBIX OPraHN3aLuoHHO-
TEXHONOMMHYECKMX N YNPaBNEHYECKNX PELLEHNIN B 9TOM aKTyasb-
HOM HanpasneHnV PasBUTUA XUINLLHOIO POHAA CTPaHBI.

Knio4eBble cnoBa: KpyrHorabaputHble 6710KkM (MOAYIN), TUMAX
6710KOB, TUMbl 06 bEMHO-IAHVUPOBOYHBIX PELLIEHU, MOHTaXHbIE
KpaHbl, MOHTaXHbIE MPOLIECChI

BnarogapHocTn. [pefcTasneHHasi cTatbsi MO[roToB/IEHA HAa OC-
HOBE [oK/afa aBTopoB B pamMkax Bcepoccuiickori Hay4HO-MpaKTu-
HecKoW KOHGbEPEHLIMY ¢ MeXyHapOoAHbIM yHacTuem «XKusbe u ro-
pofAckas cpega» 20-21 oktsa6ps 2022 r., Mocksa, HUY MICY.
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Selection of a rational degree of specialization
of Russian companies involved in construction
of nuclear power plants in foreign countries

Specialization is one of the forms of social division of labour which is expressed in the concentration of
construction companies on performing homogeneous types of work or erecting construction facilities having
the same function. Forms of specialization play an important role in the construction process arrangement.
Their economic efficiency, which is expressed, first of all, in the increase of labour productivity, rises with
the narrowing of the range of works performed and a freer exchange of resources. Four forms of specialization
are developing; they are industry-specific, subject or object — focused, technological and sub-industrial ones.
Industry-specific specialization provides for the identification of companies specializing in the construction
of certain buildings and structures for certain industries of the national economy. Such specialization exists at
the level of ministries.

Subject-focused specialization means the foundation of corporate entities specializing in the construction
of buildings and structures having common volumetric and structural modules (for example, construction of
nuclear power plants (NPPs), transport infrastructure facilities, etc.). Such form of specialization develops at
the level of large construction companies, development companies.

Technological specialization is characterized by the orientation of construction units on performance of certain
types of works, that are similar in terms of technology and arrangement, as a result of which a certain stage
of construction is completed (for example, construction of the reactor compartment at a NPP, auxiliary reactor
buildings, a turbine building, that encompass concreting, finishing, heating installation works, etc.). This form was
developed at the level of specialized construction companies, production flows, and construction sites.
Detailed specialization is the breakdown of the overall construction process into a number of specific processes
and concentration of work performance in separate units (for example, production of building structures at
reinforced concrete plants; manufacturing of assembly parts at the sites of construction companies; installation
of building structures, brick and masonry on assembly sites) which ultimately contributes to the transformation
of a construction site in the assembly area. Detailed specialization develops at the level of specialized units,
teams and gangs.
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THE GENERAL PART

uring the construction of NPPs technologi-
Dcal specialization was frequently applied

mechanized excavations, construction and
installation work, installation of building structures,
performance of sanitary, electrical, finishing, road
and other types of construction work, as well as
equipment installation. From this point of view,
technological specialization is the most effective
instrument. At present, the greatest economic ef-
fect is obtained by the corporate participants in
NPP construction, that use this principle in their
operations.

At the same time, the process of specialization
can have a number of negative aspects. The great-
er the degree of specialization, the larger (1)
the number of independent corporate participants
of construction, (2) the number of units and exter-
nal relations due to cooperation, which ultimately
worsens the quality of project management and
economic performance, causes employees to
waste time on communication between depart-
ments. Therefore, there is a need to determine
the rational level and optimal degree of specializa-
tion of companies and subdivisions specializing in
technologies or subjects.

The level of specialization characterizes
the enlargement of homogeneous construction
work, performed by excluding homogeneous and
technologically related works (or certain types of
construction) from the general activities of con-
struction companies and assigning them to sepa-
rate specialized units. The creation of these large
homogeneous work performance units promotes
further division of labour, separation of work, and
assignment of its performance to newly estab-
lished specialized companies or units, which
means further degrees of specialization. This pro-
cess is division of aggregated works or types of
construction into components. The conditional
limit of technological specialization division is
the performance by a particular construction com-
pany of only one type of work (concreting, finish-
ing, electrical, plumbing work). Assessment of
the degree and selection of the rational degree of
specialization helps to further increase the effi-
ciency of construction companies and their units.

A NPP project is a set of interrelated activities
designed to achieve goals within a given time and
budget. A set of interrelated elements and links
between them, representing a “tree” of product-
oriented components represented by equipment,
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work, services and information, determine the structure of such
a project'2.

In case of implementation of an NPP project, the level of spe-
cialization depends on the project participants, degree of their
specialization, while the distribution of functions and responsibili-
ties depends on the nature, type, scale and complexity of the pro-
ject, as well as the phases of its lifecycle.

NPP project functions are clustered depending on manage-
ment by project objectives; time management, cost management,
quality management, risk management, contract management,
project participant and personnel management, relationship and
information flow management.

NPP project management is the art of leadership and coordina-
tion of human, financial and material resources using modern man-
agement methods and techniques, organizational forms of produc-
tion and construction focused on the achievement of project results
in terms of the composition and scope of work, cost, time, quality
and satisfaction of project participants.

Development of specialization of construction companies
should not be an ultimate goal, but a means ensuring the most ex-
haustive use of achievements of modern construction science and
technology to ensure the best engineering and economic perfor-
mance of specialized organizations, including higher productivity,
lower cost of work, maximum profit, and less time lost [1, 2].

THE MAIN PART: ANALYSIS OF FOREIGN PROJECTS

In the current environment, the concept of international con-
struction or construction in foreign countries as an activity carried
out by a construction company(contractor) outside of its own coun-
try, has been transformed into a broader concept. Participation in
a large-scale international investment and construction project,
includes one or more constituents implemented with

the participation of foreign companies, such as the performance of
construction and installation works, delivery of materials and equip-
ment, provision of design and project management services, as
well as fundraising services®.

Over the past decades, there has been a steady growth in in-
ternational construction through the implementation of major infra-
structure projects in developed and developing economies. Ac-
cording to the forecast, made by PricewaterhouseCoopers, by
2030, the amount of construction products in the world will grow
by 85%. Revenues of major international construction companies,
such as Actividades de Construccion y Servicios (Spain);
HOCHTIEF AG (Germany); China Communications Construction
Group Ltd. (China) and others, generated abroad, are estimated at
tens of billions of euros®.

One of the largest Russian corporations ROSATOM imple-
ments investment projects abroad (Table 1).

The Russian Federation ranks the first global NPP developer
abroad, implementing projects, as it builds power units in Europe,
Middle East and North Africa, as well as in the Asia-Pacific region. In
the international nuclear power construction market, Russia is repre-
sented by the engineering unit of Rosatom State Corporation, which
encompasses leading design and engineering companies of the in-
dustry: Atomstroyexport JSC, Atomenergoproekt JSC and others.

Implementation of NPP investment and construction projects
abroad has a strong potential in terms of increasing the exportation
of the nuclear power industry, taking into account the global situa-
tion, national competitiveness and current market positions.

The development of the global NPP market represents the evo-
lutionary expansion of nuclear power generation in the countries
that have experience in NPP operation and involvement of
the “atomic energy club” newcomers. About 50 countries are con-
sidering the commissioning of their first NPP. There are about 160

Table 1. Foreign projects of Rosatom, the largest Russian company [3]

Russian project ) . . -
. .p ) Project country Major projects Investment amount, billion US dollars
participant
Belarus Belarusian NPP 12.00
Finland NPP Hanhikivi 6.5-7.0
Hungary NPP Paksh-2 10.00
Turkey NPP AKKUYU 20.00
Rosatom State
. Iran NPP Bushehr 35
Corporation
China* Tianwan NPP 1.3
India* NPP “Kudankulam” 2.1
Egypt NPP EI Dabaa 20.00
Bangladesh NPP Ruppur 11.00
* Supply of nuclear and turbine island equipment
1 Town Planning Code of the Russian Federation (as amended on April 24, 2020) : Federal Law No. 190-FZ: [adopted by the State Duma on December 22, 2004: approved by
the Federation Council on December 24, 2004]. URL: http://docs.cntd.ru/document/901919338
2 Civil Code of the Russian Federation (Part Two) (Articles 454-1109) (as amended on April 28, 2020) (version effective from June 26, 2020) : Federal Law No. 14-FZ: [adopted by
the State Duma on December 22, 1995]. URL: http://docs.cntd.ru/document/9027703
3 STO NOSTROY 2.3386-2013. Organization of civil engineering operations. Industrial construction. Reconstruction of buildings and structures: company standard: introduction

date March 15, 2013. National Association of Builders. Official edition. Moscow, National Association of Builders, 2015; 109.

4 NPP construction abroad. URL: tations_projects/perspektivy-sooruzheniya-rossiyskikh-aes-za-rubezhom
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Fig. 1. Number of reactors under construction in 2019

new NPP units in the world that pass through various stages of
project planning [4].

The Engineering Division of Rosatom State Corporation, head-
ed by ASE IC JSC, has strong competencies in the management of
construction of complex engineering facilities. At present, this En-
gineering Division specializes primarily in the construction of high-
capacity NPPs in the Russian and international markets. At the mo-
ment, the Engineering Division of ROSATOM is the global nuclear
engineering leader, and its share of the global NPP construction
market is, at least 30%. It is active in Europe, Middle East, Asia,
North Africa, Asia, and the Pacific region [5].

The Russian projects include Novovoronezh NPP-2, Rostov
NPP, Kursk NPP-2, Leningrad NPP-2. About 80% of revenues, ob-
tained by the Engineering Division, are generated by foreign pro-
jects.

The project customers are countries seeking to diversify
the sources of energy and obtain cheap electricity.

Besides the construction of high-capacity NPPs, the Engineer-
ing Division of ROSATOM provides project management services,
design, equipment supply [6-8].

One of strategic goals of Rosatom State Corporation is to in-
crease the share of construction of high-capacity nuclear power plants
in international markets, and the prerequisite is the unconditional per-
formance by the Engineering Division of its contracts within the pre-
set parameters. Compliance with NPP construction deadlines and
costs, both in terms of current and future projects, is an absolute prior-
ity for the company. Achievement of this goal is ensured by:

» continually improving operational and project management

processes;

 application of effective digital tools and information systems

throughout the lifecycle of the project, — from pre-contract
works to NPP commissioning;

 quality improvement at each stage of NPP construction;

* development of the key staff.

L]

® Number of Reactors

In addition, among the strategic objectives of the Engineering
Division, as well as of ROSATOM as a whole, is the reduction of
production costs and timing of NPP construction processes.
The company’s task is:

eto deliver NPP projects that are competitive in terms of

the cost per kW of installed capacity and LCOE;

e to design and implement NPP construction projects within

pre-set cost parameters [9—11].

CONSTRUCTION ARRANGEMENTS: THE CASE
OF THE AKKUYU NPP PROJECT

AKKUYU NUKLEER ANONIM SIRKETI, part of ROSATOM, will
build NPP AKKUYU (Akkuyu) in Mersin province.

May 12, 2010, an agreement was signed between the Govern-
ment of the Russian Federation and the Government of the Repub-
lic of Turkey about the cooperation in the construction and opera-
tion of a nuclear power plant at the Akkuyu site in the Republic of
Turkey.

On April 14, 2015, the “first stone” was laid at the site of the fu-
ture construction of the NPP Akkuyu hydraulic engineering facili-
ties.

On April 02, 2018, Turkish Atomic Energy Agency issued a Li-
cense for the construction of NPP Akkuyu Unit 1.

On April 03, 2018, the Akkuyu NPP construction commence-
ment ceremony was held with the participation of President of
the Republic of Turkey Recep Erdogan and President of the Rus-
sian Federation Vladimir Putin.

NPP Akkuyu is the first project in the history of the nuclear in-
dustry implemented according to the BOO (Build — Own — Operate)
model. According to the BOO model, the NPP supplier acts as an
investor and co-owner of the future NPP. The company (Akkuyu
Nuklear), supplying the technology, stays in the project throughout
its lifecycle, providing financing, construction and operation tech-
nologies, training local personnel, developing industry-specific
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Fig. 2. NPP Akkuyu construction site, Turkey, 2022
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competencies of local specialists, participating in risk and respon-
sibility sharing in terms of the sustainable development of the pro-
ject and its commercial success.

The total cost of the investment project will be ~$ 20 billion,
which includes the upfront costs of NPP construction, financing
and waste management. This is the largest foreign investment in
the Republic of Turkey.

NPP Akkuyu is based on a project similar to the NvNPP-2 refer-
ence project in Novovoronezh, Russia. NVARS-2 is currently oper-
ating at 100% full capacity. “Lessons learned” from NvNPP-2 help
to design and construct a nuclear power plant in Mersin province.
The industry practice of working with “lessons learned” is applied
in the design and construction of NPP in Russia and abroad to
avoid the same mistakes and inconsistencies in the present.

Akkuyu Nuklear Anonim Sirketi is the customer, the applicant for
the necessary licenses, and the future operator of NPP. The key pro-
ject contractor is TITAN 2 IC ICTAS INSAAT ANONIM SIRKETI, which,
in turn, enters into contracts with subcontractors, designers and sup-
pliers. Some of them are CONCERN TITAN-2 JSC, Atomenergo-
proekt JSC, Atomenergomash JSC, and OKB GIDROPRESS.

TITAN 2 ICICTAS INSAAT ANONIM SIRKETI, is the key contrac-
tor for the construction of the plant; this company is responsible for
site preparation, construction and installation works, development
of working documentation and supply of all necessary materials
and equipment (excluding long lead items) for all nuclear and tur-
bine island facilities, the power generation complex and all ancillary
facilities, as well as construction of buildings and roads, laying util-
ity and engineering networks, design and supply of control and
measuring equipment, landscaping and landscape design.

The Akkuyu construction site will include infrastructure and
temporary buildings and facilities at a cost of ~ 800 million dollars.

As of September 2022, about 20,000 people were working on
the construction site every day. More than 400 companies are in-
volved in the project, about 80% of them are Turkish companies.

The nuclear power plant consists of a complex of general station
buildings and structures, nuclear and turbine island buildings, includ-
ing the reactor building, the turbine building, the emergency control
room building, fresh and used nuclear fuel storage buildings. 260
buildings and structures (including tunnels and overpasses) must be
constructed and commissioned as part of the first power unit of
the plant. The plant will have 3,900 operating employees.

THE RESEARCH PART

For the purpose of construction of a large power generation
complex, evaluation of the optimal level and degree of specializa-
tion was conducted using the case of NPP Bushehr. NPP Bushehr
is constructed by the general contractor and about 30 subcontrac-
tors. The performance of three construction companies was ana-
lyzed. Akkuyu performed monolithic concrete pouring.

In these companies, the level of specialization Lg has almost
reached its limit value over the last 8 years; it is 92-96% on aver-
age. In this regard, the planning of a further increase of Lg in-
volves certain difficulties. For a more objective assessment of
the level of specialization, it is advisable to use the indicator “de-
gree of technological specialization” Dgy, characterizing the share
of the main types of work in their total amount, if performed by
the in-house personnel. The value of Dg; can be calculated using

the formula:
D, =0.01,[3 (-0, (1)
i=1

where n is the number of i-x processes of the main types; Q is
the specific weight of the i-th process in the total amount of work in
value terms; Q is the arithmetic mean value of specific weights of
all processes.
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Value Dgy varies in the range 0 < Dgr < 1, and its rational value
depends on several factors: specialization, conditions of activity of
specialized subdivisions, work performance arrangements, etc.

Data on changes in the degree of specialization broken down
by the years of construction are shown in Table 2.

Table 2. Degree of specialization

The company | 2015 2016 2017 2018 2019 2020

Bel NPP 0.44 0.502 | 0.503 | 0.526 | 0.568 | 0.810

Akkuyu NPP 0.72 0.84 0.87 0.90 0.92 0.95

Busher NPP 0.48 0.606 0.74 0.75 0.82 0.84

Analysis of the main engineering and economic indicators of in-
dustrial and economic activities of the companies in question for
the same period shows that all three companies exceeded the annual
targets for the amount of construction and assembly work, production,
cost and profit. At the same time, monthly graphs of the actually per-
formed construction and assembly work shows that the basic princi-
ples of construction, such as uniformity and rhythm, were violated in
these companies. Hence, during the last months of a quarter, a six
months’ period and a year, the amount of work performed was 1.5-2
times higher than the annual average. Given that the number of teams
in construction units remained the same, such facts indicate the pres-
ence of significant untapped reserves for the further improvement of
the arrangement of the NPP construction process.

Practice shows that the availability of reserves is caused by time
losses at the “junctions” between the main types of work due to com-
plicated cooperation links. External time losses are caused by un-
timely provision of work front, design and estimate documentation,
equipment; internal losses are caused by untimely delivery of materi-
als, failure to provide vehicles and mechanisms, violations of the la-
bour discipline.

Time losses (Table 3) are equal to the annual under-perfor-
mance of construction and assembly works by almost 100 millio.ru-
bles.

Numerous possible options for the development of engineering
specialization within a conditionally closed system (which is a set
of construction companies engaged in the construction of NPP)
and the need to choose the most optimal boundary values of Dg; at
which the best engineering and economic indicators are achieved)
require a substantiated approach to the problem under

consideration. The impact of various factors on the degree of engi-
neering specialization can be simulated using the economic statis-
tical method, or identification of correlation relationships between
the degree of engineering specialization of construction units and
criterial indicators of their activities in a past period.

Such indicators are usually taken as the cost of building and
assembly jobs, labour productivity or a set of indicators (cost price
and profitability, labour productivity and profitability level, etc.). In-
deed, a degree of engineering specialization contributes to
the growth of labour productivity and reduction in the cost of works.
However, along with positive results there are undesirable conse-
quences of specialization, in particular, higher losses of time and
resources at the “junctions” between the main types of work (or
engineering operations) due to the higher complexity of coopera-
tion links and lower reliability of construction management. There-
fore, there is a need to consider the influence of Dg; not only on
labour productivity B and level of profitability P, but also on time
losses TL at the “junctions” between the main types of work per-
formed by various construction organizations (departments).

The studies, conducted in other branches of construction, indi-
cate that the relationship between the performance of construction
units and Dgy is approximated by the parabolic dependence (a sec-
ond-order parabola):

B=a, +B,Dg; +C,D;m?;
C=a,+B,Dg +C,Dsm*; @)
TL=a, +B,Dg +C,Dsm>.

The nature of these dependences allows to identify a certain
zone of rational boundary values in which at the highest labour
productivity, relatively low Brg ,,; cost of works and losses of time
are possible.

The problem of determining the rational degree of engineering
specialization can be solved graphically (Fig. 4, 5).

The graph (Fig. 4) shows dependences between the cost-
effectiveness of labour productivity, time losses and the degree of
engineering specialization at Bel. NPP, UEM and DAEM compa-
nies. As the analysis shows, the degree of engineering specializa-
tion of each company depends on the number of items of work
performed, the number of employees, as well as the characteristics
of the so-called range of each company. The range is understood
as the zone of optimal values of the functions characterizing loss of
time, labour productivity and profitability level within the boundary

Table 3. Time losses during the construction of nuclear power plants from 2015-2020

" é Labour productivity, thousand rubles/year Profitability level, % Time loss, %

> § Bel NPP Akkuyu Busher NPP Bel NPP Akkuyu Busher NPP Bel NPP Akkuyu Busher NPP
2015 11.9 16 10.3 26.1 12 74 37 41 9
2016 13.3 214 1.7 27.2 14.8 8.6 37 3.9 8.7
2017 15.3 22 14.7 27.7 15 8.2 3.6 37 9.1
2018 15.6 23.1 16.8 20.6 15.5 75 3.1 39 10.4
2019 15.4 19.6 13.9 20.1 15.4 741 4.3 4.1 10.8
2020 15.9 23.2 16.5 20 15.1 7 4.9 42 10.8
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Fig. 4. Dependence of labour productivity B, profitability level P

and time loss TL on degree of engineering specialization Dg: — for
Bel. NPP; —e—e— for Akkuyu; — — — — for Busher NPP

values of Dgr. This zone is also a rational zone for the number of
types of work performed by the construction company. For exam-
ple, for Busher, zone Dg; is rational (0.85—-0.93).

The results of the analysis have revealed the following regular-
ity: some rational degree of specialization corresponds to the most
effective engineering and economic characteristics of the building

| <
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Fig. 5. The regularity of bifurcation, used to analyze the activity
of construction companies: 1 — productivity (output); 2 — economic
effect; 3 — profit; 4 — profitability; 5 — cost price; 6 — time loss

unit. This general law was called “the law of bifurcation”. This regu-
larity can be used to analyze the activity of building companies
(Fig. 5), as it demonstrates a strong correlation between engineer-
ing and economic indices with the optimum degree of specializa-
tion. Those indices, which do not depend on Dgy, although they
show secondary factors, do not follow this regularity.

THE FINAL PART

Fig. 4 shows that some indicators (output, profit, profitability, cost
of work, loss of time, economic effect) correspond to the best degree
of specialization. If we plot the values of engineering and economic
indicators on the general graph in the coordinate system, it will show
that all the extremums of the functions will be located in the same
zone for a certain degree of specialization. Each curve has a zone of
the most favourable indicators for a construction unit, in which
the output, profit, minimum time losses, etc. are the highest.

The degree of engineering specialization increases with a de-
crease in the number of types of work assigned to one specialized
company, as well as with an increase in the amount of work of one
type performed at one site. Hence, dependencies, shown in Fig. 1,
make it possible to predict the recommended degree of specializa-
tion for construction and installation companies to achieve maximum
output, profitability and minimum time losses. This approach makes
it possible to improve the engineering and economic performance of
NPP construction companies. It is no coincidence that the degree
of specialization has increased by 3 times over the last 8 years at
the relatively constant level of specialization in the course of NPP
Bushehr construction.

The proposed approach to choosing a rational degree of spe-
cialization makes it possible for the construction units to plan this
indicator for five years, a year, a quarter to assess the economic ef-
ficiency of specialization depending on its growth. Among other
things, achievement of the best degree of specialization, also de-
pends on the potential of the team, because setting reasonable
boundaries Dgy is important not only from the economic, but also
from the social point of view.
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Bbi60op paumnoHanbHOW rny6uHbI
cneunanusaumm pocCUNCKUX KOMMNaHUN,
y4YacTBYHOLUMX

B cTpoutenbcTee AJC 3a py6exom

Cneuvanusaumss — 3T0 ofHa 13 hopM O6LLIECTBEHHOrO pasgerne-
HYS TpyOa, BbIpaXatoLLasics B COCPEOOTOHEHNN CTPOUTENBHbBIX Op-
raHvM3auuin Ha BbIMOSIHEHNE OOHOPOLHBLIX Pa6oT MW BO3BELEHUE
06BEKTOB OMHAKOBOIO HasHadeHuss. DopMbl crieumanms3aumm ur-
patoT BaXKHYHO poJib B OpraHu3aumm npom3soacTea. Vix skoHomuye-
cKasi ahPEKTMBHOCTb, Bblpa)KaroLLiasics B NEPBYIO 0Hepeb B MOBbI-
LLIEHMN NPOU3BOAUTENILHOCTY TPyAa, BO3PACTAET MO MEPE Cy>KeHUs
HOMEHKIIATypbl BbINOJHAEMbIX paboT 1 0O6ECTIEHEHNS B paccMaTpu-
BaeMOM Creunannu3vpoBaHHOM MnogpasneneHnm 6onee cBOH60AHO-
ro o6mMeHa pecypcamu. PassuBatotcs 4eTbipe chopMbl cneumanu-
3auumn: oTpacneBas, NpeaMeTHas (06bekTHas), TEXHONorm4eckas m
nogetanbHasi.

OTpacneBas cneumManusaumsi npefycvaTpuBaeT BblaeneHue op-
raH13auwii, CrieumanMavpyoLLXC Ha CTPOUTENLCTBE ONpeperieH-
HbIX 30aHWUIA U COOPYXXEHWI [Nt OTAENbHbLIX OTpacrei HapogHOro
X03sicTBa. Takas crieumanvaaums CyLLecTByeT Ha YPOBHE MUHU-
cTepcTBa.

Mog npeameTHOM cneuuanu3auuen MOHMMAETCH CO3OAHWE XO-
3ANCTBYIOLLMX CYOBHEKTOB, CMELManv3vpPYIOLLIMXCA Ha CTPOMUTESb-
CTBE 3[aHVA U COOPYXEHWW, MMEIOLMX obLume O6BEMHO-KOH-
CTPYKTVBHbIE MoZynu (Hanpumep, ctpoutensctBo ASC, 06LEKTOB
TPaHCNopTHOW MHAPPACTPYKTYpPbI 1 Ap.). PassuBaetcs Takas hopma
cneumannaauym Ha YpoBHE KpPYMHbIX CTPOUTENbHBLIX KOMMaHWiA, ae-
BEJIONEPCKNX KOMMaHWN.

TexHonorn4yeckas cneumanu3aums xapakTepmayeTcs opueHTaum-
€l CTpouTenbHbIX NoApa3aeneHnii Ha NPON3BOLACTBO ONpeneneH-
HbIX BUOOB paboT, 06bEOMHEHHbIX TEXHOMOTMEN N OpraHu3aumen,
B pe3ysnbraTe BbINOIHEHUSI KOTOPbLIX 3aBEpLLAETCS ONpefeneHHbIn
aTan cTpouTenbCTBa (Hanpumep, ans ASC Bo3BeEeHNE PeaKTOPHO-
ro OTAENeHWs, BCOMOraTeslsHoro 34aHusi peakTopa, 3haHus Typ-
6UHbI — 6ETOHHbIE, OTAENOYHbIE, TEMNOMOHTaXHbIE PaboTbl U T.1.).
Ota chopma nonyyuna passBuTve Ha YPOBHE CMELMaNIM3NPOBaHHBbIX
CTPOMTESBHBIX KOMMaHWUIA, NPOU3BOACTBEHHbIX MOTOKOB, Y4aCTKOB.

Mon nmopeTanbHOW cneuvanu3aumen NoHVMaeTCsl pacyiieHeHve
YKPYMHEHHOrO CTPOMTENBHOMO MpoLecca Ha psg YacTHbIX MpoLec-
COB 1 COCpPEefdoTOHMEHNE NPOU3BOACTBA B OTAENbHbIX nogpasgene-
HUSAX (Hanpumep, MPOM3BOACTBO CTPOUTENbHbIX KOHCTPYKLMA Ha
3aBOAaXx Xene300eTOHHbIX U METaMIMHYECKUX KOHCTPYKUWKA, 0060-
POYHBIX AeTanen — Ha MONMroHax CTPOUTESbHbIX KOMMaHWI; ycTa-
HOBKa CTPOUTENbHbIX KOHCTPYKLUMIA, KUPMWYHAA U KaMeHHasa Knag-
Ka — Ha MOHTa)XHOM y4acTKe), YTO B KOHEYHOM CHETe Cnoco6CTByET
NpeBpaLLEHNIO CTPOUTENBHOM MNOLLAAKM B MOHTaXHy0. Pa3BuBa-
eTcs nogetanbHas creumanM3aums Ha ypoBHE Cneumann3npoBaH-
HbIX mogpasgeneHun, 6purag, 3BeHbEB.

KnroyeBble crnioBa: TexHororndeckasi crieymanvsayus, rnyovHa
crieymanusauymy, yripasneHve rpoektom ASC, MK «Pocatom», Xu3-
HEHHbIV LUmki ripoekTa, ASC «AKKyH0»
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Novelties of the Russian legislation in the field
of construction, economics and real estate
management in the second through fourth
quarters of 2022

This analytical and legal analysis reflects changes in the Russian legislation in the field of construction,
economy, real estate management, management of housing and utilities considered in the first issue of this
magazine [1]. The article reflects the normative legal regulation of social relations related to single-family
houses, equity participation in construction, features of application of penalties (fines) and other financial
sanctions, as well as other measures of liability for non-fulfillment or improper fulfillment of obligations under
contracts of participation in shared construction, established by the legislation on shared construction, issues
of requirements to the documentation of developers of apartment complexes, meetings of apartment building
owners, the choice of management companies, identification of the status of the common property of apartment
building owners, accounting and payment for the utility services provided, relations between regional operators
and contractors engaged in capital repairs in an apartment building, the status of unfinished construction,
the status of uncompleted construction projects, construction permit issuance, state expert examination of
design documentation, the creation of a unified register of construction organizations — members of self-
regulatory organizations, the procedure for paying remuneration to experts, specialists and interpreters, taking
part in the judicial process, the creation and determination of the powers of the public-law company Roskadastr,
changes in technical regulations on fire safety and other changes in the Russian legislation.
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Federal law of April 16, 2022 Ne 100-FZ
“On amendments to Article 190 of

the Housing Code of the Russian
Federation” [2]

of owners of premises in case the capital repair is
carried out on the basis of the decision of owners.
The adopted changes do not apply to the ac-
tivities of homeowners' associations, housing, hous-
ing cooperatives and other consumer cooperatives
engaged in the management of an apartment build-
ing. The law enters into force on March 1, 2023.

ince March 1, 2023 the procedure and terms

of signing the act of acceptance of capital re-

pair of apartment buildings will be established
by the subjects of the Russian Federation.

The Housing Code of the Russian Federation
shall be amended according to which the subjects
of the Russian Federation shall be empowered to
adopt normative legal acts establishing the proce-
dure and terms of signing of acts of acceptance of
work performed and services rendered for capital
repair of the common property in an apartment
building. The accepted act regulates the proce-
dure of interaction of participants of its signing,

Federal Law No. 123-FZ of May 1, 2022
“On Amending Article 39.8 of the Land Code
of the Russian Federation” [3]

Land plots owned by the state or municipality
may be granted on lease for the term of implemen-
tation of a large-scale investment project.

Adopting the said normative legal act the legis-
lator points out that in the current legislation there is

including commission signing of an acceptance
act of services rendered and (or) works performed.

The act of acceptance is signed by the local
authority and the person authorized to act on behalf

Rossiyskaya gazeta. URL: http//rg.ru
ConsultantPlus. URL: http//www.consultant.ru
Garant.ru. URL: http://www.garant.ru

RBC Real Estate. URL: http://realty.rbc.ru

o g b~ W N =

no binding of terms of lease of land plots to terms of
implementation of large-scale investment projects.
If the terms of lease of a land plot do not coincide
with the terms of realization of a large-scale

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

Official Internet portal of legal information. URL: http//www.pravo.gov.ru
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investment project the investor is exposed to risks associated with
the necessity to conclude new agreements.

In this connection the amendments made to legislation provide
that a lease agreement for a state or municipally owned land plot
may be leased without tenders for the realization of a large-scale
investment project which meets the established criteria, for the term
of fulfillment of such a project.

Federal Law No. 124-FZ of May 1, 2022 “On Amendments
to the Urban Development Code of the Russian
Federation and Certain Legislative Acts of the Russian
Federation” [4]

The powers of the Government of the Russian Federation in
the regulation of town-planning, land and other relations, in relation
to transport infrastructure facilities and other capital construction
facilities are expanded.

In particular, it is established that in 2022 the Government of
the Russian Federation has the right to adopt decisions providing
for: specific features for the issuance by a federal body for the man-
agement of the state fund of subsurface resources or its territorial
bodies of conclusions concerning the absence of minerals in sub-
surface resources under a site of forthcoming development, per-
mits for the development of land plots, which are located beyond
the borders of populated areas and are in areas of occurrence of
minerals, for the placement beyond the borders of populated areas
in areas of occurrence of minerals of underground structures within
the limits of the mining allotment, as well as cases in which issu-
ance of such conclusions, permits is not required; cases in which
during construction and reconstruction of capital construction fa-
cilities no approval of the federal executive authority in the field of
fisheries is required (with the exception of cases in which the con-
struction and reconstruction of a capital construction facility has
a negative impact on aquatic biological resources and their habi-
tat), a territorial body of the federal executive authority in the field of
environmental protection.

The Government of the Russian Federation has the right to adopt
decisions establishing specifics of the procedure for determining
the presence or absence of objects possessing the attributes of an
archaeological heritage site on territories, subject to the impact of
prospecting, excavation, construction, amelioration, economic
works, forest use and other works, prior to the establishment of crite-
ria for determining the territories, in relation to which the bodies for
protection of cultural heritage objects have grounds to assume
the presence of archaeological heritage objects or objects possess-
ing signs of an archaeological heritage object on these territories.

In addition, the list of priority infrastructure modernization and
expansion projects includes: trunk gas pipelines, oil pipelines, oil
product pipelines, and trunk infrastructure facilities, the construction
and reconstruction of which are carried out in accordance with
the comprehensive plan for the modernization and expansion of
trunk infrastructure approved by the Government of the Russian Fed-
eration; social infrastructure facilities, construction and reconstruc-
tion of which are carried out with the involvement of the budgets of
the budget system of the Russian Federation, funds of legal entities
created by the Russian Federation, the subjects of the Russian Fed-
eration, legal entities, the share of the Russian Federation, the sub-
jects of the Russian Federation in the authorized (share) capital of
which is over 50 percent, in order to reduce the deficit of such facili-
ties in the territory of the RF subject, a municipal entity; objects of
the industrial infrastructure, construction, reconstruction of which is
carried out for the purpose of creation, introduction and development

of import-substituting, resource-saving, environmentally safe tech-
nologies, production of products having no Russian equivalents, pro-
duction of innovative, energy-efficient building materials.

It also establishes certain peculiarities of town planning, cadas-
tral activities, state cadastral registration and (or) state registration
of rights to the created linear object.

In particular, the maximum amount of obligations under which
organizations and individual entrepreneurs who are not members of
SROs may participate in construction contracts has been increased
from 3 to 10 million rubles.

The term of cadastral works in respect of land plots for subsidiary
farming, gardening, horticulture, construction of garages for own
needs or residential housing and real estate located on such land
plots is limited to three working days. Five working days are allocated
for the cadastral registration and state registration of rights to
the above objects if the application is submitted through the MFC.

The right of a regional operator to pay in advance more than
30 % of the cost of the relevant type of services or works on capital
repair of the common property in an apartment building is provided
for (cases and procedure to be established by the Government of
the Russian Federation).

The authority of the Government of the Russian Federation to
determine in 2022 the specifics of issuance of certain documents
and approvals is fixed.

This Federal Law enters into force from the date of its official
publication.

Federal Law of June 11, 2022 No. 163-FZ “On Amending
Article 25 of the Federal Law “On Privatization of State
and Municipal Property” [5]

Russia will improve the efficiency of state property manage-
ment.

Amendments are made to the Law on the Privatization of State
Property aimed at optimizing the processes for managing subsidi-
ary organizations of holding structures in various sectors of
the economy.

In particular, provision has been made for the possibility to
make, as a contribution by the RF to the charter capital of a JSC
wholly owned by the state, 100 % of shares of another JSC.

Moreover, it is prohibited to privatize 100 % of shares of the main
JSC, which fully owns a subsidiary JSC. It will be possible only in
case of termination of participation of the main JSC in the subsidiary
JSC or if the main JSC ceases to be its sole shareholder.

Federal Law No. 165-FZ of June 11, 2022
“On Amendments to the Housing Code
of the Russian Federation” [6]

Since September 1, 2022 in Russia the procedure for selecting
the managing organization for an apartment building has changed.

The Housing Code of the Russian Federation was amended to
streamline the selection of the managing organization in an apart-
ment building. In particular, the competence of the general meeting
of owners of premises in an apartment building includes taking
a decision on the choice of the managing organization. Before
adoption of amendments to choose the managing organization in
an apartment building required a majority of votes of the total num-
ber of votes of premises owners participating in this meeting in
an apartment building. The introduced amendments increased
andspecified the quorum of decision making which was more than
fifty percent of votes of the total number of votes of premises own-
ers in an apartment house.
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In addition, the amendments stipulate that federal laws, laws of
constituent entities of the Russian Federation and normative legal
acts of local governments may stipulate that citizens shall be com-
pensated for expenses on payment for residential premises and
utilities by transferring funds to the entity to which payment for resi-
dential premises and utilities is made, i.e. directly to the managing
organization, homeowners' associations, housing, housing con-
struction and other consumer cooperatives.

The current Federal Law came into effect on September 1,
2022.

Federal Law No. 185-FZ of June 28, 2022
“On Amendments to Certain Legislative Acts
of the Russian Federation” [7]

The electronic registration of the agreement on the assignment
of rights of claim under the DDE has been introduced, real estate
transactions have acquired protection.

The Federal Law is aimed at improving the procedure for state
registration of the transfer, termination, restriction of the right to an
object of real estate and (or) encumbrance of the corresponding
object of real estate if an entry is made in the Unified State Register
of Real Estate (hereinafter — UGRN) on the impossibility of state
registration of the right without personal participation of the owner
of the object of real estate or his legal representative. The law
amends Federal Law No. 218-FZ of July 13, 2015 “On State Regis-
tration of Real Estate” [8] (hereinafter — Federal Law No. 218-FZ)
and the Fundamentals of Legislation of the Russian Federation on
Notaries [9]. The Federal Law provides for the grounds for returning
without consideration the application and documents submitted for
the state cadastral registration and state registration of rights in
terms of state registration of the agreement on assignment of
the right of claim under an agreement on participation in shared
construction.

The Federal Law establishes the possibility to submit an applica-
tion for the state registration of rights in the Unified State Register
without personal participation of the right holder by a person author-
ized by the owner (his legal representative) in a notarial power of at-
torney issued by him. Federal Law supplements the provisions of
Federal Law No. 218-FZ on making an entry in the USRN on the pos-
sibility of registration of the transfer, termination of ownership of real
estate owned by a person and the documents attached thereto in
the form of electronic documents and (or) electronic images of
the documents, signed by the reinforced qualified signature, the pro-
vision of the possibility of state registration of the right on the basis of
the application for the state registration of the transition, termination
of ownership of the real estate on the basis of the documents in
the form of electronic documents or their electronic images, signed
by reinforced qualified electronic signature, which were submitted by
a notary, provided that the transaction was carried out with the per-
sonal participation of the right holder (his legal representative), as
well as extends the application of the above provisions to the cases
of filing an application for state registration of the contract of cession
of the claims of the share construction participant under the contract
of participation in shared construction.

Federal Law postpones the entry into force of Federal
Law No. 430-FZ of December 21, 2021 “On Amendments to Part
One of the Civil Code of the Russian Federation” [10], which estab-
lished the signs of immovable things, rights to buildings, construc-
tions, construction in progress, premises and parking lots, defined
the ownership of buildings, constructions, construction in progress,
premises and parking lots — from March 1, 2023 to September 1,

2022, and also postpones the entry into force of Federal Law dated
December 30, 2021. Implementation of the amendments introduced
by the Federal Law will allow to reduce the risk of fraudulent actions
in the sphere of property relations and simplify the procedure of state
registration of rights for the interested persons.

Federal Law No. 318-FZ of July 14, 2022
“On Amendments to the Civil Procedure Code
of the Russian Federation” [12]

The mechanism of payment for forensic examinations has been
improved.

The law amends articles 85, 95 and 98 of the Code of Civil
Procedure of the Russian Federation [13] (hereinafter — CPC RF)
concerning the procedure for payment of fees to experts, special-
ists and interpreters involved in the process.

According to the proposed amendments in case of failure by
the parties to comply with the obligation to make a preliminary pay-
ment to the depositary account of the court of the amounts payable
to the experts, if later they have not paid for the expertise or have
not paid it in full, sums of money payable for the expertise, as well
as compensation of the actual costs of the expert, forensic expert
institution incurred in connection with the expertise, shall be recov-
ered from one or both parties and distributed between them as set
forth by the CPC.

The proposed norms are in line with the approaches already
existing in the procedural legislation. A similar approach to the pro-
cedure for the recovery of monetary amounts for forensic examina-
tion is provided for in article 110 of the Arbitration Procedural Code
of the Russian Federation [14].

The bill also provides for amendments clarifying the procedure for
determining the remuneration for forensic examination by an expert of
a state forensic expert institution — by agreement with the parties and
by agreement with the head of the state forensic institution.

The proposed amendments are aimed at unifying the norms
governing proceedings in courts of general jurisdiction and arbitra-
tion courts, as well as at introducing certainty in the regulation of
the payment procedure for forensic examinations appointed as part
of civil proceedings at the initiative of the parties.

Federal Law No. 217-FZ of 28.06.2022 “On Amendments
to the Housing Code of the Russian Federation”[15]

The legislator has established the limitation for carrying out
the extraordinary general meeting of owners of rooms in an apart-
ment house on the questions which have been included in
the agenda of the general meeting carried out earlier and on which
decisions have been made by this general meeting. Such general
meeting can be called after the term established by a part 1 of arti-
cle 46 of the Housing code of the Russian Federation (further —
the Housing code) of placing in the state information system of
housing and communal services (further — system) or the regional
information system provided that the minutes and decisions of such
earlier general meeting are placed in system in an automated
mode. The federal law imposes on the owner or other person at
the initiative of which the general meeting of owners of premises in
an apartment house is convoked, the obligation on placement in
the system or in regional information system of the message on car-
rying out general meeting of owners of premises in an apartment
house, and also decisions and minutes of general meeting of own-
ers of premises in an apartment house under condition of providing
placement in the system in an automated mode of the specified
documents.
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Also the Federal law from a norm of part 2 of article 199 of
the Housing code of the Russian Federation [16] excludes such
basis for consideration by the licensing commission of the question
of appeal to court with the statement for cancellation of the license,
as absence within six months in the register of licenses of the sub-
ject of the Russian Federation of data on the apartment houses
which management activity is carried out by the licensee.

Federal Law No. 276-FZ of July 14, 2022 “On Amendments
to the Federal Law “Technical Regulations on Fire Safety
Requirements” [17]

Technical regulations on fire safety requirements are clarified.

Amendments are made to technical regulations on fire safety
requirements which are aimed at increasing the protection of citi-
zens and property from fires.

The law expands the list of conditions for the compliance of
objects of protection with fire safety requirements and eliminates
obsolete, redundant and duplicative requirements. A limited list of
regulatory documents on fire safety is established.

Fire safety declarations can now be submitted in the form of
an electronic document signed by the UKEP. Updated declarations
shall be submitted in the event of a change in the class of func-
tional fire hazard of the protection object or its overhaul, reconstruc-
tion or technical re-equipment.

In socially significant facilities, fire signals must be automati-
cally duplicated to the panel of the fire protection unit using a sys-
tem of notification of fire.

Requirements for fire safety and fire extinguishing equipment
are established by the technical regulations of the EAEU (TR EAEU
043/2017).

The law enters into force 10 days after the date of publication.

Federal Law dated July 14, 2022 No. 350-FZ “On
Amendments to the Town Planning Code of the Russian
Federation and Certain Legislative Acts of the Russian
Federation” [18]

Amendments to the Town Planning Code of the Russian Fed-
eration were adopted.

Applicable norms in Moscow and St. Petersburg, extended to
Sevastopol. In cases established by the legislation of the regions, it
will be possible to adjust the general plans with respect to a part of
the settlement.

Draft regional town planning standards will be published at
least 15 working days before their approval (previously — not less
than 2 months).

Compliance of project documentation with the established re-
quirements can be assessed in the form of expert support by
the authority or organization authorized to carry out expert review of
documentation prior to the submission of documentation for ex-
amination.

It is established that the functional and technological, structur-
al, engineering and technical and other solutions contained in
the standard design documentation can be recognized as a stand-
ard design solution. Such decisions will be entered in the register of
conclusions of the expert examination of design documentation.

The Government will be able to determine the cases in which
expert reviews of project documentation are not carried out.

As part of the comprehensive development of the territory, fa-
cilities will be demolished on the basis of the decision on such de-
velopment without a separate decision on demolition.

From September 1, 2022 regions will be able to se.rules for ap-
proval of architectural and urban planning image of capital con-
struction projects for the period until March 1, 2023.

The amendments will come into force from the date of publica-
tion.

Decree of the Government of the Russian Federation of
March 26, 2022 No. 479 “On establishment of peculiarities
of application of forfeits (fines, penalties), other financial
sanctions, and other measures of liability for non-fulfiliment
or improper fulfillment of obligations under agreements
on participation in share participation construction,
established by the legislation on share participation
construction, and on peculiarities of the inclusion in

the unified register of problematic objects of apartment
houses and (or) other objects of real estate, in respect of
which the developer has violated for more than 6 months
the terms of completion of construction (creation)

of an apartment building and (or) other real estate and (or)
the obligation to transfer the object of share construction
to a participant of share construction under a registered
contract of participation in share construction” [19]

The Government has exempted from liquidated damages and
penalties under a contract of shared participation in construction
(hereinafter — the “CDP”) for the developer until the end of the year.

Until the end of 2022 the following shall not be charged against
the developer: forfeits for violation of payment terms under the CDU
and for violation of the terms of the object transfer; losses in excess
of the forfeit for violation of the CDU; interest for the use of funds
upon termination of the contract; forfeits (fines, penalties) under
the Law on Protection of Consumer Rights.

On the claims submitted for execution shall be deferred until
the end of 2022. Claims from the writ of execution, presented for
execution from the date of entry into force of the resolution, during
the deferment period shall not be executed by the banks servicing
the developers' accounts.

Until the end of 2022 no notices of the developer's breach of
the deadlines for completion of construction and transfer of facili-
ties shall be sent. The authorized regional authority will not be
entitled to apply to the court of arbitration for suspension of
the developer's business till December 31, 2022. Also temporarily
will not be included in the register of problem objects in case of
delay in construction. Resolution aims to reduce the burden dur-
ing the sanctions regime of unfriendly countries on the developer.

The Resolution comes into force on the day of its publication.

Decree of the Government of the Russian Federation

No. 575 dated April 2, 2022 “On the specifics

of preparing, approving, approving, extending the validity
of documentation on the planning of the territory,
town-planning plans of land plots, issuing permits for

the construction of capital construction facilities, permits
for commissioning” [20]

The government has reduced the administrative burden on de-
velopers.

The terms of valid construction permits, which expire before
August 1, 2022, are automatically extended by one year. Also,
the validity of all city planning plans for land plots (GPZU) has been
extended by one year.

The need to formalize the decision of the authority on the prep-
aration of a territory planning project was abolished. The term of
approval of such a project was reduced from 15 to 10 working days.
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To obtain a building permit and commissioning of the object it
is no longer necessary to provide building control authorities with
GPZU and several other documents.

The Decree enters into force on the date of its publication.

Decree of the Government of the Russian Federation

of 4 April 2022 No. 579 “On the establishment

of peculiarities of making changes in the design
documentation and (or) the results of engineering surveys
that received a positive conclusion of the state expertise,
including in connection with the replacement

of construction resources with analogues,

peculiarities and cases of state expertise of design
documentation” [21]

The procedure for conducting a State expert examination of
design documentation is simplified.

The government has established a special procedure for mak-
ing changes to project documentation in 2022.

In particular, if the builder has replaced the building materials
specified in the project with analogues not inferior in quality, the re-
examination will be carried out free of charge within a shortened
time frame.

If the replacement of construction materials on analogues did
not increase the cost of construction by more than 30 % and more
than 100 million rubles, re-examination of the project will not be
conducted.

For the objects of priority importance the check of observance
of environmental requirements and requirements in the sphere of
preservation of objects of cultural heritage will be provided in
the framework of state expertise of project documentation.

This will apply to the construction of transport and municipal
infrastructure facilities, construction projects in the Arctic zone, and
structures constructed as part of national projects.

Decree of the Government of the Russian Federation
of November 16, 2022 No. 2076 “On Amendments to
the rules for the provision of public services to owners
and users of premises in apartment buildings and
residential buildings” [22].

If you do not use the service — the payment for the removal
and disposal of solid municipal waste can be recalculated.

From March 1, 2023 it will be possible to recalculate the fee for
household waste removal for all residents of apartment buildings who
temporarily (more than 5 full calendar days in a row) do not use this
service for some reason (for example, due to departure on vacation).

The Government of the Russian Federation has fixed the proce-
dure. An application and supporting documents will be required for
recalculation.

The resolution will take effect on March 1, 2023, and will be in
force until December 31, 2027.

Resolution of the Government of the Russian Federation
of April 6, 2022 No. 603 “On the cases and procedure
for issuing permits for the construction of capital
construction projects, which are not linear objects,

on two or more land plots, permits for commissioning
such projects, as well as issuing necessary for these
purposes town planning plans of land plots” [23]

The cases and procedure for issuing permits for the erection of
capital construction facilities, which are not linear, on two or more
plots of land were determined.

For 2022 a number of peculiarities of urban planning activities
were established. Thus, the Government of the Russian Federation
determines the cases and procedure for issuance of permits for
erection of capital construction facilities which are not linear, on two
or more land plots, commissioning permits, as well as urban plan-
ning plans of land plots required for these purposes.

Such cases and procedure are established. Construction per-
mits are issued in cases where land plots are simultaneously adja-
cent, belong to the same person by right of ownership, and (or)
permanent (perpetual) use, and (or) lifetime inheritable possession,
and (or) gratuitous use, have the same type of permitted use, which
allows the placement of capital construction.

Permits for commissioning shall be issued in accordance with
the procedure if construction permits were obtained in a similar
manner.

Permits for construction are valid until the expiry of the period
for which they were issued.

Resolution of the Government of the Russian Federation
of May 5, 2022 No. 813 “On Amendments to Some Acts
of the Government of the Russian Federation” [24]

Regional capital repair operators are entitled to increase ad-
vance payment to contractors.

If the draft agreement on capital repair of an apartment building
stipulates the condition on treasury support of settlements with regard
to payment of advance payment or the condition on banking support
of the contract, the customer may provide for payment of advance
payment up to 50 % of the cost of works. Up to 80 % — if the contract
also provides for the purchase of materials and equipment.

As for the price of the contract, there is a possibility to increase
it by agreement of the parties by not more than 30 %.

A number of other indulgences to change the essential terms of
the contract are provided for. Part of the amendments are related to
the introduction of an independent guarantee.

The decree enters into force from the date of its official publication.

Decree of the RF Government No. 861 of May 13, 2022 “On
Approval of the Exemplary Form of Agreement on Accrual
by a Participant of Shared Construction of a Share in

the Common Property of Owners of Individual Residential
Buildings in Low-Rise Residential Complex” [25].

Low-rise development: a standard form of an agreement on
the emergence of a share in the ownership right to the common
property of a residential complex by a participant in shared con-
struction was approved.

The common property of the owners of individual residential
buildings in a low-rise residential complex includes capital con-
struction facilities located within its boundaries, other property and
land plots if they are used exclusively for meeting the needs of
the owners of the buildings. Such property includes, in particular,
boiler houses, water towers, heating points, driveways, bicycle
paths, crosswalks, sidewalks, landscaping elements, children's and
sports grounds, recreation areas, parking lots, solid municipal
waste collection areas. The creation of such objects is allowed, if
the participants of the shared construction have the right of com-
mon share ownership to them or in case of gratuitous transfer of
such objects by the developer into state or municipal ownership.

An agreement on the emergence of a share in the right of com-
mon share ownership of the common property shall be an integral
part of the VDU [26]. The Government has established an approxi-
mate form of such an agreement. It shall contain: a list of objects to
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be included in the common property; the procedure for determining
the share in the right of common share ownership of such objects;
information on tax and other obligations of the owners of the objects
included in the common property.

The Decree shall come into force from the date of its official
publication.
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LM, onpepenenns cratyca o6Lero MMyLLIeCTBa CO6CTBEHHUKOB
MHOrOKBapTMPHOro AoMa, Mopsiaka yveta M onnatbl 3a Npepo-
CTaBJIEHHbIE KOMMYHasbHbIE YCIyry, B3aMMOOTHOLLEHWUI peruno-
HaslbHbIX OMepaTopoB M NOAPSAHbLIX OpPraHM3aLmii, OCYLLIECTBASIO-
LLMX KanuTasnbHbIA PEMOHT B MHOTOKBapTVPHOM LOME; BOMPOChHI
cTaTyca 0O6bEKTOB HE3aBEPLUEHHOrO CTPOUTENLCTBA, NPOBEAEHUS
CTpoUTENbHBIX PaboT A0 MONYYEHWsI PaspeLUEHNst Ha CTPOUTENb-
CTBO, MPOBEAEHNS roCcyOapCTBEHHON 3KCMePTU3bl NPOEKTHOW A0-
KyMEeHTaLuWW, BOMPOChI CO3AaHNA EAVHOrO PEecTpa CTPOUTENbHBIX
opraHusauui — y4acTHUKOB CaMOperynupyembix OpraHu3auuii;
MOPAAOK BbIMNAThl BO3HArPaXKAEHUs 3KcnepTam, cneupanncram
1 NepeBoaHMnKam, MPUHUMAIOLLMM yHacTue B Cyae6HOM MpoLiecce;
co3gaHve 1 onpeaeneHne NnosIHOMO4YUA My6IMYHO-NPaBOBOM KOM-
naHum «PockapacTp», a Takke U3MEHEHNe TEXHNHYECKOro perna-
MEHTa O MOXapHOW 6e30MacHOCTU U MHbIE U3MEHEHWSI B POCCUIA-
CKOM 3aKoHOJaTeNbLCTBE.

Knro4eBbie cnioBa: n3MeHeHUs1, JOMNOJIHEHUS, 3aKOHO[ATe IbCT-
Ba, HOPMaTUBHO-NPAaBOBbIE aKTbl, CTPOUTE/ILCTBO, SKOHOMUKA,
rpafoCcTpoONTENIbCTBO, MHOIOKBaPTUPHBIA [OM, XWUINLLHO-KOM-
MyHasnbHoe xo3sicTBoO (XKKX), ManoaTaxHble XUULLHbIE KOM-
nnekcbl (MXXK), gorosop f[onesoro y4actusi B CTPOUTENbCTBE,
obLyee cobpaHne co6CTBEHHNKOB MHOrOKBapTUPHOro 4oma, ro-
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Some aspects of project team building

and selection of the leadership style taking

into account personality types and development
levels of team members

The implementation of the project approach in the course of managing investment and construction projects is ac-
companied by a relevant problem, that is, project team building, selection of the leadership style depending on
the team members. Numerous approaches are applied to resolve this issue. This article aims to consider such
an aspect of project team building as the types of personality of the team members. The article addresses the iden-
tification of behavioural motives governing the interpersonal communication of individuals in the course of work.
The article considers the main characteristics of emotional drivers in the behaviour of an individual; volitional as-
pects of personality formation are provided. The classification of personality types is based on the Enneagram,
which allows classifying personality types by their emotional-volitional and business structure to correctly conduct
personnel policy in the course of the project team building. The article also discusses an algorithm for selecting
a project team management style depending on the level of development of its participants. The main task of a man-
ager, selecting an effective team management style, is to correctly assess potential capabilities and needs of em-
ployees, their involvement and responsibility for the results of their work. Appropriate motivation of team members
leads to job satisfaction and ensures its effectiveness.

Keywords: motive, communication, will, personnel policy, personality types, leadership style, personality type

project team is a group of specialists who
Ajointly work on common goals and tasks,

such as the implementation of an investment
and construction project. The project team is headed
by the project manager. Each member of the team
performs his or her function. Each team member is
motivated to work on the project together with
the others and achieve results. A notable example of
teamwork is the fairy tale about the turnip tree.

The organization of processes in a team de-
pends on the management style, skill level, person-
ality types of its team members, etc.

One of the project manager's tasks when mak-
ing a team is to build a relationship with its mem-
bers, find the “keys” to the subordinates' minds to
influence them to achieve the project team goals.

To properly influence people, it is necessary to
understand, first of all, what goals motivate a person
and how you can competently manage people by
managing these goals.

D. Carnegie believed that the only way to man-
age a person and get him to do something was to
offer him what he wanted [1].

Studies have shown that almost all normal
adults have the same needs: health and safety,
food, sleep, money and other material goods, sexu-
al satisfaction, confidence in their future, the well-
being of their children, and a sense of their worth [2].

What is characteristic is that almost all desires
are satisfactory, all except one. Freud called it
“the desire to be great”, and Dewey called it “the de-
sire to be significant”. William James said: “The deep-
est property of human nature is the passionate desire
of men to be appreciated”. Many psychologists be-
lieve that it is this feeling that determines the devel-
opment of an individual personality [3].

Being faced with the problem of misunder-
standing the behaviour of the people around us,

one has to understand that at its core lies, above all,
a different goal-setting. When building relationships
with the people around us, we should remember
that each of us pursues certain goals, which he is
more or less clearly aware of [1].

Achieving a goal is associated with overcoming
difficulties and obstacles. They are of two kinds: ex-
ternal and internal.

External obstacles are objective obstacles that
do not depend on a person. Internal ones depend
on the person himself, and, first of all, it is the unwill-
ingness to do what is to be done.

A person's ability to overcome obstacles and
difficulties on the way to the goal, the ability to con-
trol his or her behaviour, to subordinate activity to
certain tasks, is expressed in his or her will. Accord-
ing to psychologists, this ability determines the po-
sition and nature of human behaviour in the work
process and teamwork [3].

Will (from Latin “voluntas”) is a mental process
of conscious control over one's thoughts, feelings,
desires, behaviour, activities, communication, ex-
pressed in the ability to overcome external and in-
ternal difficulties, to make decisions and stick to
a certain course in purposeful actions. Will is one of
the most important conditions of labour activity [3].

Consequently, we can make an assumption that
volitional regulation is the highest level of regulation
of human actions, needed to overcome external and
internal difficulties, obstacles to achieve the goal.

As volitional qualities are mental properties, re-
flecting features of volitional regulation of a person
and formed in the course of gaining life experience,
then, being relatively stable properties (characteris-
tics) of a person, they nevertheless can change and
develop during life [3].

When building a project team, it is certainly im-
portant to pay attention to work experience and
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skills, but it is also important to understand who works in your team
and what kind of people are missing in it to successfully achieve
project goals.

In an effort to classify and define the personality types we en-
counter in the work process, let's turn to the Enneagram below
(the figure).

The Enneagram (from the Greek ennea, nine, and gramma,
the outline) is a psychological model that describes the 9 underly-
ing motives that drive us. Each of the 9 motives generates a very
specific character with inherent thinking strategies, emotional and
volitional reactions, as well as life attitudes [4-6].

The Enneagram model is a synthesis of ancient spiritual sourc-
es and modern psychoanalytic psychology. For a long time this
knowledge remained unavailable and was passed down as part of
the oral tradition. The Enneagram was first discovered to the West-
ern world by the famous philosopher and mystic G.I. Gurdijieff. It is
believed that he became acquainted with this knowledge in Central
Asia [4-9].

The Enneagram of Personality, as we study it today, was devel-
oped in the 1970s by Bolivian Oscar Ichazo [4-6].

Starting from the 1970s of the 20th century, knowledge of
the Enneagram began to spread rapidly, first in America and
then around the world. This classification was adopted by
the CIA, where it was used to evaluate the behaviour of foreign
leaders.

The general rule of the Enneagram: When you are in
a peaceful state of mind, you combine the features of the types that
are indicated by the vectors coming from you; when you are dis-
tressed, you get the features of those people from whom the arrows
point at you [4-9].

Let’s consider the characteristics of personality types present-
ed on the Enneagram [4-9].

1. The perfectionist strives for perfection, he is conscientious,

diligent, a rational and strict critical thinker.

2. The giver is exalted, eager to be in the limelight, at times

pushy, eager to impose his will on others.

3. The doer has a competitive spirit with high work efficiency,

concerned about his image.

4. The romantic person has creative personality, prone to mel-

ancholy, drawn to the unattainable.

5. The observer is emotionally withdrawn, aloof from people,
holding back feelings, turned inward, intelligent.

6. The questioner is eaten up by doubits, faithful, fearful, always
fearful of signs of trouble to come.

7. The epicurean is sensual, cheerful, falling into childishness,
unwilling to take responsibility.

8. The boss is a dictator, a fighter, a protector, taking responsi-
bility, adoring a good fight.

9. The mediator is patient, constant, able to comfort, but some-
times running away from reality and finding oblivion in alco-
hol, gluttony, or television (spectacle).

The Enneagram describes nine personality types arranged on

a circle at equal distances from each other. It symbolizes the equal
contribution of each personality type to the creation of a holistic
world. The types are connected not only by the circle, but also by
the so-called “connections”, a complex internal figure inscribed in
the circle.

Unlike other typologies, the Enneagram is a dynamic model.
Not only does it describe static personality traits, but it also re-
flects very precisely what happens to a person when he or she is
stressed or comfortable. When we are in a familiar, calm environ-
ment, with people close enough to us, we behave differently than
when we find ourselves in an unfamiliar tense or stressful situation.
The Enneagram model describes these changes by means of
connections.

Many authors of the Enneagram find it particularly valuable be-
cause it allows us to determine a person's current level of function-
ing, zone of closest development and destabilizing factors.

Using the knowledge of a team's personality types allows for
the competent selection of the leadership style of that team as well.
The most interesting model of leadership style for use in project
team management is the Hersey-Blanchard situational leadership
model, which appeared in 1960 and was called the “Hersey-Blan-
chard Lifecycle Theory”.

As a criterion for selecting a style, it proposes the life cycle “ma-
turity” of subordinates. The maturity of personnel is determined by
their desire to achieve the set goal, the ability to be responsible for
their own and collective actions, education and experience in solving
problems of the appropriate type. In their theory, the authors distin-
guish four levels of maturity: low, moderately low, moderately high,
and high. Depending on the maturity of the managed team, the man-
ager should apply appropriate management styles [10-14].

The situational leadership model suggests four basic leader-
ship styles.

S1. Directing

The directing leadership style is associated with authoritarian
leadership.

When applying this style, the leader will make all decisions
without consulting his subordinates. He will inform the team of his
decision and expect the team to follow his instructions. The opinion
of the team is not considered, the leader decides for himself who,
what, how, why and where.

S§2. Coaching

In a coaching style of management, the leader still defines
functions and tasks. However, unlike the directing one, he is more
receptive to the participation and opinions of his subordinates.
Such leaders “sell” their ideas and plans to subordinates.

This management style is closely related to the democratic
leadership style. Sports coaches are often associated with this
style of leadership. They put players in positions and then train and
coach the team to achieve the best results.
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S3. Supporting

A supporting leader will be involved in creating ideas and mak-
ing decisions, but most decisions will be made by the team.

This type of leadership may seem “quiet” because the leader is
positioned as an equal member of the team, not a leader.

S4. Delegating

This style of leadership is based on non-interference and is
similar to the liberal management style, where the group makes al-
most all decisions itself.

This type of leadership tends to be more focused on shaping
the picture of the future than on day-to-day management. The lead-
er works on strategy and vision, but the decision of how to achieve
it is left to the subordinates.

According to the situational model of leadership, the choice of
one of the four styles depends on the level of professionalism
of your subordinates and their level of motivation.

The model defines four levels of employee development.

D1: Rookie Enthusiast (can't do it, but wants to)

Level of professionalism: low.

Level of motivation: high.

Your subordinate has low competence but high commitment.
He is inexperienced but enthusiastic. In this case, your subordinate
may show a desire to work, but he will lack the specific skills need-
ed to complete the task. For example, a university graduate. Figu-
ratively speaking, this is a “rookie enthusiast”.

D2: A frustrated student (can't and won't)

Level of professionalism: slightly higher than low.

Motivation level: low.

Your subordinate has been on the team for some time and now
has some competence, but the enthusiasm has faded and with it
the motivation. This can happen if the newcomer was abandoned
at the beginning and no one dealt with him. For example, the ex-
pectations of the work were not met, the ideas did not meet the re-
sponse from the leader, and he stopped believing in the company.

D3: Capable, but cautious performer (can, but won't)

Level of professionalism: high.

Level of motivation: changeable.

Your subordinate is highly competent but volatile in motivation.
Your subordinate has the ability to perform better and achieve
more, but for some reason he is unwilling to do so. Perhaps he lacks
confidence. For example, the employee needs to be made to un-
derstand that he is trusted; the employee needs to realize that he is
allowed to be independent.

D4: An independent professional (wants to and can)

Level of professionalism: high.

Motivation level: high.

Management styles in the Hersey and Blanchard model

Subordinates Management styles

Can’t - don’t want to Directives and supervision

Can’t - but want to Support and mentoring

Can - but don’t want to Engagement and support

Can - want to Delegation

Your subordinate is highly competent and motivated. Your
subordinate is confident in his abilities to complete the task and
willingly accepts responsibility for completing it.

According to the situational model, a manager should
change his management style depending on the type of subor-
dinate (the table) [10-14].

Each level of development of an employee in relation to
the task corresponds to a different management style.

P1-S1: motivated but unprofessional — need directives.

For an employee at the P1 level (“Incapable, but willing”) we
set the task clearly and give instructions. The employee needs
supervision.

P2-C2: Not motivated and non-professional — needs coaching.

A P2-level employee (“Incapable and not willing”) needs both
directives and support from the leader, so a coaching style (C2) is
optimal. You coach the employee, increasing his professionalism.

P3-C3: Professional, but not motivated and, thus in need of
support.

A P3 employee is capable of solving the task, but not moti-
vated. He has enough knowledge and skills; the only problem is
motivation and self-confidence. Accordingly, the leader chooses
a supportive style (C3) so that the employee realizes that he is
allowed to be independent — his ideas find the response and
are converted into work successes.

P4-C4: Motivated and Professional — Need Delegation.

A motivated, skilled and capable P4 (“Capable and Willing”)
employee can lead and apply developmental leadership styles
to less experienced employees.

When selecting an effective team management style, the main
task of the manager is to competently assess the potential capa-
bilities and needs of employees, their involvement and responsibil-
ity for the results of their work. Proper motivation of team members
entails job satisfaction and ensures its effectiveness.
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HekoTopble acnekTbl hopMupoBaHus
KOMaHAbl NpoeKTa U BbIGOp CTUNSA
pykoBOACTBa C y4€TOM TUMNOB JINYHOCTU
W YPOBHS pa3BUTUS €€ Y4aCTHUKOB

AKTyanbHon npo6aemMon npu peanusaumm NPoOEeKTHOro nogxoda
B YNpaBneHNN MHBECTULIMOHHO-CTPOUTENbHBIMU NPOEKTAMU AB-
nseTca hopMnpoBaHMe KOMaHfabl MPoeKTa, BbIGOP CTUNS PYKO-
BOACTBA B 3aBMCUMOCTU OT COCTaBa ee y4acTHuKoB. CyLiecT-
BYeT MHOXECTBO MOAXOA0B K PeLLEeHNto 3Toro Bonpoca. flaHHas
cTaTba HaueneHa Ha pPaccMOTPeHVe Takoro acnekrta npu cop-
MUPOBaHWN KOMaHAbl MPOEKTa, Kak TUM IMYHOCTN ee YHacCTHU-
koB. CTaTbsi NOCBSLLEHA BbISBNEHWNIO NOBEAEHYECKNX MOTMBOB
NPy NOCTPOEHUN MEXINYHOCTHOIO O6LLIEHUS UHOMBMAOB B pa-
6o4em npouecce. B ctaTtbe pacCMOTPEHbl OCHOBHbIE XapakTe-
PUCTUKWN NOBYANTENbHBIX MOTUBOB B MOBEAEHUU MHAMBUAA, NPU-
BefeHbl BOMEBbIE acrnekTbl HOPMUPOBaHUS NNYHOCTU. B ocHoBY
KrnaccuguKaLuum TMNoB IMYHOCTM NONIoOXeHa DHHearpamma, aa-
oLana BO3MOXHOCTb KJ'IaCCI/IdI)VILWIpOBaTb TUNbl JINHHOCTU MO UX
3MOLMOHaNbHO-BONEBOMY W [OefIOBOMY CKfliagy, NO3BONsioLLas
rpamMoTHO NPOBOAUTL KaApOBYIO MONUTMKY NPy hOpMUPOBaHUN
KOMaH[Obl MpoeKTa. Takxe B cTaTbe paccmMmaTpuBaeTcsa aroputm
Bbl60pa CTUNA ynpasneHusa KOMaH,U,OVI NnpoeKTa B 3aBUMCUMOCTHU
OT YPOBHS pa3BUTMSA €e Y4acTHUKOB. [MOCKONbKY npu Bbibope
3(pheKTMBHOIrO CTUNSA yNpaBfeHUs KOMaH[aoW OCHOBHOW 3apa-
Yel pykoBOAMUTENs ABMAETCH rPaMOTHAas OLeHKa MoTeHuuanb-
HbIX BO3MOXHOCTEN 1 NOTPEBHOCTEN Pa6OTHMKOB, X BOBIIEYEH-
HOCTU U OTBETCTBEHHOCTW 3a pe3ynbratbl Tpyaa. NpasunbHas
MOTMBALMA y4aCTHUKOB KOMaHAbI Bie4eT 3a CO601 yaoBneTBO-
PEHHOCTb paboTon n obecnevmBaeT ee 3PPEKTUBHOCTb.

KnroueBble cnoBa: MoTuB, 06LeHME, BOJIs, KaapoBasi MoanTu-
Ka, TUMbl JINYHOCTU, CTWU/Ib PYKOBOACTBA, TUIM JINYHOCTY
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