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Kulakov K.Yu., Abdalov R.E.

Sedakov S.Yu 62 Integrated development of the territory: the prin-
R ciple of the mechanism and its attractiveness

Real Estate, Unauthorized Constructions, and Forensic Examination for developers

Zvonov l.A., Kashirina N.V.

This article examines the main changes in
the normative and technical regulation of
the construction industry associated with the be-
ginning of the implementation of the register
principle, digital transformation and the gradual
transition to parametric standardization

SECTION 8: IN THE REALM OF EXCITING THINGS Kushchenko L.V.

Based on the structuring of the problem
space of damage and destruction of housing

and moisture transfer in porous building materials

Yankovsky A.V., Kildeeva T.l., Frygina D.l., Dmitrova E.D., 67 stock, a scenario approach o modeling terri-
. . torial multifunctional complexes and updating

Yakovleva AA, Maksimova KV, Kozenkova A.A., Grabovoi A.L. cluster development territories is proposed

Experience of international professional training of students Lot s auales

The updated Strategy of Spatial Development
of the Russian Federation for the period up
to 2030 with a forecast up to 2036 attempts
to abstract from the administrative borders
of the subjects of the Russian Federation in
the process of planning technological devel-
opment and rely specifically on the grid of
macroregions

ZHOU Zhibo, WANG Yan, XU Jiawei,

LI Bo, YU Wenrui, Abramova E.V.

To investigate the two-dimensional heat and
moisture transfer behavior in building porous
materials and analyze the influence of edge
sealing conditions on their thermophysical
and hygric properties, this study proposes
a novel experimental scheme

Sedakov S.Yu.

The anticipated consequence of unauthorized
construction, construction delays (or "failure to
develop" the land) is the demolition of the struc-
ture, and in the worst-case scenario, the sei-
zure of the land plot itself

Yankovsky A.V., Kildeeva T.1.,

Frygina D.l., Dmitrova E.D.,

Yakovleva A.A., Maksimova K.V.,
Kozenkova A.A., Grabovoi A.L.
Considering the international cooperation
between Russia and Vietnam in the construc-
tion industry, it is developing within the frame-
work of a strategic partnership, covering both
educational and scientific projects, as well as
the practical implementation of infrastructure
facilities

of the OSUN Department in Vietnam
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Organizational forms of updating
the management structure of urban real
estate cluster territories in Donbass

The paper raises the issues of ensuring the sustainable development of the urbanized border territories of Don-
bass, as well as the main problems standing in the way of achieving the restoration of reproduction in the housing
sector. The features of managing the restoration processes of spatial and resource development of housing stock
in new regions are considered. Special attention is paid to substantiating the classification features of the organ-
izational and economic mechanism of renewal, taking into account the options for territorial cluster portfolios of
real estate. The urban development of the historical center of Mariupol was chosen as an example for considera-
tion. A detailed analysis of the factors of resilience and life support of urban real estate, approaches to the forma-
tion of adaptation mechanisms for carrying out repair and restoration work has been carried out. Functional are-
as such as regulation of investment and innovation potential, introduction of socio-economic, environmental and
informational changes, design and scenario modeling, analysis of the sustainability of spatial resource develop-
ment and housing revitalization solutions, as well as urban renewal, are highlighted. A structural model of spatial
and resource development of the housing stock in Mariupol has been formed, which will improve the investment
attractiveness and ensure flexible planning of repair and restoration work.
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INTRODUCTION

he sustainable development of the liberated

I urbanized territories of Donbass is associated

with the use of modern scientific approaches

to the rational use of regional factors to increase effi-

ciency and intensify the construction industry. There-

fore, a comprehensive consideration of the issues of

updating organizational forms of management is

an urgent problem of improving the economic mech-

anism of municipal authorities, combining the me-
chanisms of sectoral and territorial planning" 2.

The development of forms of production organ-
ization in the construction sector reflects the indus-
trial and technological specialization of the Do-
netsk region, related to the functional structure of
the Donetsk-Makeyevka industrial agglomeration
and Kramatorsk-Slavyansk, Krasnoarmeysky, Gor-
lovsko-Yenakiyevsky, Torezo-Snezhnyansky and
Mariupol industrial districts [1]. Territorial division of
labor, spatial and resource development is the ba-
sis for restoring the reproduction of housing stock
through the creation of cluster associations, which
are designed to promote the innovative and invest-
ment development of engineering and construction
life support systems for urban real estate [2].

' Strategy for the development of the construction industry and
housing and communal services of the Russian Federation for the pe-
riod up to 2030 with a forecast up to 2035. URL: https://sudact.ru/law/
rasporiazhenie-pravitelstva-rf-ot-31102022-n-3268-r/strategiia-
razvitiia-stroitelnoi-otrasli-i / (date of access: 02/15/2024).

2 The State programme “Restoration and socio-economic
development of the Donetsk People’s Republic, Lugansk People’s
Republic, Zaporizhia region and Kherson region”. URL: https://nocta-
HOBIeHWe-NpaBuTenbCTBa. pd/gosudarstvennaya-programma-vossta-
novlenie-i-soczialno-ekonomicheskoe-razvitie-doneczkoj-narodnoj-res-
publiki-luganskoj-narodnoj-respubliki-zaporozhskoj-oblasti-i-hersonskoj-
oblasti/

The scientific, methodological and practical ori-
entation of the cluster-territory renewal problem has
determined the main purpose of the work — the sys-
tematization and substantiation of methodological
provisions and organizational and economic mech-
anisms for managing aggregate resources during
construction and restoration work.

Improving the theory and practice, technology
and organization of repair and restoration work re-
quires consideration of the following tasks:

¢ t0 analyze the specifics of managing the res-
toration processes of spatial and resource
housing development in new regions;

e to formulate the classification features of the or-
ganizational and economic mechanism of re-
newal, taking into account the options for terri-
torial cluster portfolios of real estate (TCPR));

 to develop the provisions of problem-oriented
management of repair and restoration works
based on the matrix of scenarios of cluster-
territories of development.

Taking into account the distinctive factors of resi-
lience and life support of urban real estate in TCPR,,
approaches to the formation of adaptation mecha-
nisms for carrying out repair and restoration work
are based on common signs of housing stock re-
production:

e continuity of the process of sustainable hous-
ing renewal throughout the life cycle of build-
ings;

e maintaining performance and durability to
prevent physical and moral deterioration;

e continuous improvement of the quality of
the residential environment and urban infra-
structure.
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When considering the organizational and economic mecha-
nism for the implementation of real estate reproduction processes,
such functional areas are highlighted as: regulation of investment
and innovation potential; making changes of a socio-economic, en-
vironmental and informational nature; design and scenario mode-
ling; analysis of the sustainability of solutions for spatial resource
development, renovation, redevelopment and revitalization of hous-
ing and the urban environment [3].

MATERIALS AND METHODS

The fundamental provisions and principles of system analysis
and process approach, business continuity, real estate manage-
ment, special methods of modeling the life cycle of capital con-
struction facilities, economic theory, cybernetics, anti-crisis man-
agement of construction and housing rehabilitation, emergency
situations and disasters are used to scientifically substantiate
the organizational forms of updating the urban real estate manage-
ment structure.

Emergency recovery operations in the aftermath of natural and
man-made emergencies provide for a complex of emergency res-
cue operations, which, depending on the time of their implementa-
tion and complexity, include the stages of urgent and priority emer-
gency recovery operations®.

The restoration of the housing stock is carried out after the com-
pletion of design work, as a rule, in parallel with emergency recov-
ery work and resource provision, supplies of the required mecha-
nisms and materials. Depending on the factors of resilience and life
support of urban real estate, there are three types of housing reha-
bilitation: short-term, temporary, and capital.

Modern literary sources reveal diverse aspects of organization-
al and technological preparation of reproduction processes in
the housing sector: the economic essence and features of the man-
ifestation of various forms of reproduction [4]; analysis of the or-
ganizational and technological reliability of emergency facilities in
conditions of spatial and temporal uncertainty, the development of
means and methods of organizing information support for adaptive
and operational management processes [5, 6]; principles of organ-
izational and managerial activities in carrying out construction and
restoration work carried out in emergency situations and under
martial law [7]; a special mechanism for managing balanced indi-
cators of housing stock reproduction [8]; programmatic approach-
es to the reproduction and restoration of residential facilities in
the Donetsk People's Republic [9]; sustainable development of ur-
ban areas in the presence of threats from modern man-made soci-
eties [10]; requirements for residential areas with signs of significant
physical and moral deterioration of buildings and structures during
the implementation of renovation programmes [11]; the use of in-
novations, the use of new materials, structures, equipment, tech-
nologies, design developments, modern methods of organization in
the management of repair work during the reconstruction and mod-
ernization of dilapidated housing [12].

The capabilities of construction organizations make it possible
to restore buildings, but the specifics of emergency recovery work
require an increase in the organizational and technological level,
the effectiveness of investment decisions to restore the reproduc-
tion of urban real estate [13]. The current level of TCPR; renewal is
achieved on the basis of problem-oriented management through

3 Main directions and issues of organizational and technical preparation of design
and construction organizations for emergency recovery operations. Developed by: Mos-
komarkhitektura; GUP NIATs; GUP EkInTS. Moscow, Moskomarkhitektura, 2004. URL:
http://libnorm.ru/Files1/42/42313/index.htm (rus.).

the implementation of combined spatial and resource development
measures.

The hierarchical subordination of the reproductive processes of
new construction, modernization, reconstruction, renovation, revi-
talization and redevelopment is built depending on the integral indi-
cator of the effectiveness of cluster-territories of development, tak-
ing into account:

e technical aspect of all options for the reproduction of real es-

tate and housing and communal infrastructure;

e fechnological aspect of the qualitative change in the commu-
nication characteristics of the territories of the current devel-
opment (including communications for the provision of all
types of resources used in the operation of housing stock,
transport communications, service communications for vari-
ous types of public utilities);

e organizational aspect of the formation and subsequent func-
tioning of management structures, ensuring the effectiveness
of the regime for the use of residential real estate, complexes
of facilities, territories and, ultimately, the city as a whole;

e economic aspect of the cost assessment of life processes
and management;

e social aspect of constraints in the implementation of specific
renovation projects.

Thus, the restoration of the viability of urban spaces is achieved
by ensuring a balanced functional structure of real estate and
the biospheric compatibility of urbanized territories with transport
and communal infrastructure facilities. The processes of restoration
of housing stock reproduction include urban planning, regulation
and arrangement, organizational and technological development
and resource provision of enterprises of the construction complex.

The elimination of the imbalance in the urban development of
new territories during the transition period is associated with the im-
plementation of the principles of complexity, long-termism, security,
and integration in the format of a macroregion with a single devel-
opment strategy [14].

RESULTS

Restoration of housing stock reproduction and its long-term ef-
fective use is impossible without the implementation of problem-
oriented management and organizational and technological prepa-
ration of state support measures in accordance with Federal Law
No. 224-FZ dated July 13, 2015 “Public-Private Partnership in
the Russian Federation and Amendments to Certain Legislative
Acts of the Russian Federation” (hereinafter referred to as the Law
on PPP).

Since the beginning of hostilities in the territory of the Donetsk
People's Republic, more than 800 thousand real estate objects
have been registered, among which more than 40 thousand build-
ings have been destroyed. Records of all destroyed housing stock
facilities are maintained by local administrations in accordance with
the mechanism for conducting damage surveys, assessing the crit-
icality and extent of damage to housing stock, identifying recovery
opportunities, required resources, and the need to build new
housing.

According to the data of the public law company “Unified Cus-
tomer in the field of construction”, which performs the functions of
a state customer in the framework of ensuring the construction of civil
facilities, the housing rehabilitation programme in Mariupol has
been completed by 90 %. The next step is to work on historical sites
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Fig. 1. The structural model of management of restoration processes of spatial and resource development of housing stock in Mariupol

and buildings with a high degree of destruction®. Thus, the comple-
tion of the stage of urgent and priority emergency recovery work
opens up new opportunities for restoring the reproduction of hous-
ing stock and updating the quality of the urban environment.

Based on the analysis of the state and problems of developing
organizational and economic solutions during construction and res-
toration work, a functional typology is proposed that allows both
taking into account the level of socio-economic development (in
terms of the isolated influence of external factors) and positioning
the territorial organizational and economic cluster depending on
the degree of development of the housing sector (Fig. 1). This typol-
ogy allows us to evaluate and adjust the direction of development
of the organizational and economic cluster-the territory of histori-
cally developed buildings within the city of Mariupol, taking into
account the socio-economic principles of real estate revitalization
in the structure of the urban economy (crisis, liberal and innovative
territories).

Scenarios for choosing development directions in the territory
of a historically established territorial multifunctional complex (TMFC)
provide for consideration of socio-market, evolutionary-break-
through, as well as innovative options for continuous improvement

4 URL: https:/realty.ria.ru/20250130/mariupol-1996106808.html

of the quality of housing stock and urban renewal. Due to the im-
possibility of solving all problems simultaneously within the frame-
work of the cluster approach, an organizational and economic terri-
tory is being formed — a cluster of existing buildings, which
provides for the implementation of priority investment and innova-
tion projects within the framework of the municipal strategy for
the establishment and functioning of territories historically part of
Mariupol.

Let's consider the main options for the development of cluster
territories when investing in the revitalization of real estate in the his-
torical part of the city (Table 1).

The choice of priority options for restoring urban real estate re-
production is determined by the classification of investment attrac-
tiveness (very high, high, medium, satisfactory, low), taking into ac-
count the industrial and technological specialization of the region.
Thus, the choice of a cluster-territory development scenario is influ-
enced by the investment attractiveness of both the region and
the city, with the allocation of basic scenarios. The difference be-
tween the proposed management models of TCPR; is the appli-
cation of a problem-oriented approach that takes into account
the conditions for restoring the reproduction of housing stock in
a complex emergency situation.
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Table 1. Typology of cluster territories by state of TCPR;

Variants of territorial cluster real estate portfolios

City types

A. Innovative

B. Evolutionary breakthrough

C. Socio-market

| Innovative

Innovative city (IA)

Innovative city (IB)

Evolutionary breakthrough (lIA)

II. Evolutionary breakthrough

Innovative city (IC)

Evolutionary breakthrough (1IB)

Socio-market (I1IA)

Il. Socio-market

Evolutionary breakthrough (1IC)

Socio-market (I1IB)

Socio-market (I1IC)

Table 2. Matrix of optimal costs (C,,,) for rebuilding options of urban real estate revitalization

) ) ) Option (y-th), for which the revitalization is performed
Revised (i-th) option

| I 1l y-th m
| 0 Cyy Cys Gy, Cim
I Cos 0 [ Gy, Com
Il G4 Csp 0 Gy, Cam
C|1 Ci2 C|3 Cf/ Cim
m Cnt Crno Crns Crny 0

[ 1 stage: identification of external and internal environment of TCPR; ]

4 N

2 stage: systematization of classification features of organizational and economic
renewal, taking into account the options of the TCPR;, development of priority
scenarios for the restoration of urban real estate reproduction

S
e

\

3 stage: analysis and assessment of the organizational and technological level,
investment attractiveness of TCPR; in restoring the reproduction of housing stock
and updating the quality of the urban environment

AN

4 stage: choosing of options for the development and management of TCPR;

\
be

\

5 stage: development of an innovative management model for TCPR; and
justification of projects for the revitalization of cluster development territories

6 stage: building a multi-stage model of problem-oriented management and flexible

planning of repair and restoration work

— A A NG

7 stage: assessment of the resilience of the construction business in a complex
emergency situation of reproductive processes in the housing sector

Fig. 2. The stages of programme-oriented management of a territorial cluster in the restoration of urban real estate reproduction

Priority revitalization options are analyzed taking into account
the matrix of optimal costs for rebuilding options (C,q ), criteria of
manufacturability, reliability, availability of resources, volume of re-
constructive solutions, etc., which makes it possible to adapt de-
sign preferences in conditions of uncertainty of post-crisis recovery
(Table 2).

A characteristic feature of the procedures for assessing priority
megaprojects is the much greater role of various natural and re-
source indicators than in other cases, which sometimes dominate
the cost. There are two reasons for this. Firstly, the cost indicators
for the future are predicted with a lower degree of probability, while
the resource base has a reliable description in physical terms. Sec-
ondly, the prospect of large-scale megaprojects often depends on
the availability of significant required resources. The assessment of
their size and the possibilities of their real provision is becoming
a priority and critical aspect for regional municipal authorities.

Thus, the proposed typology according to the state of the TCPR;
and the level of their socio-economic development made it possible
to develop classification features of scenarios for the development
of cluster territories (see Table 1, 2). The matrix model shows 9 vari-
ants reflecting the type of territory historically developed in the city,
depending on the level of socio-economic development and the state
of the TCPR,. At the same time, each option has its own composi-
tion of possible development scenarios.

The developed typology of cluster territories according to
the state of TCPR,; (see Table 1) and the formed cost matrix of urban
real estate revitalization options are adapted for spatial and re-
source development and management of the resilience of the con-
struction business in a complex emergency situation in order to
sustainably reproduce urban real estate and attract investment
funds and innovative materials and technologies (Fig. 2).
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The application of the developed methodology made it possi-
ble to gain competitive advantages by substantiating the invest-
ment attractiveness of historical buildings in the urbanized territory
of Mariupol:

e urban planning — creation of a new public space;

e social — creation of new jobs, a multifunctional center that
includes hotel, office, shopping, cultural, entertainment and resi-
dential functions as a result of the relocation of production;

e functional and economic — increasing the competitiveness of
a territorial object in the real estate market by creating new points
of attraction for human flows;

e environmental — reduction of pollutant emissions, as well as
reduction of noise impact from production facilities;

e cultural and historical — preservation and development of
valuable urban territory by preserving the history of objects;

e engineering and technical — reducing the negative impact of
the facility's activities on transport and engineering networks, as
well as eliminating the depressive state of the surrounding build-
ings; arrangement of underground and aboveground parking lots.

CONCLUSIONS

In the current conditions of a complex emergency situation,
the completion of the stages of urgent and priority emergency re-
covery work in certain border territories of Donbass contributes to
the processes of restoring the reproduction of housing stock and
updating the quality of the urban environment. Overcoming the cri-
sis phenomena in the housing sector of new regions requires fur-
ther development of problem-oriented management methods, solv-
ing acute problems of improving organizational and economic
mechanisms to ensure the effectiveness of construction and resto-
ration work in the housing sector.

Based on the consideration of scientific and methodological
approaches to improving the economic mechanism of municipal
authorities, a combination of sectoral and territorial planning mech-
anisms, taking into account the peculiarities of industrial and tech-
nological specialization of the Donetsk region, classification fea-
tures of the organizational and economic mechanism for updating
organizational forms of management of cluster territories of urban
real estate development are formulated.

The principles of the matrix method of scenario justification of
cluster territories have been developed in order to invest in the revi-
talization of urban real estate. The competitive advantage of the de-
veloped models of renovation and reproduction based on territorial
cluster portfolios of real estate is the use of a problem-oriented ap-
proach that takes into account the conditions of flexible planning of
repair and restoration work in a complex emergency situation.

OpraHunsauunoHHble hopMbl O6HOBJIEHUS
CTPYKTYpbl yrpaBneHus Knacrtep-
TEPPUTOPUAMU rOPOACKON HEABUXMUMOCTHU
B [loH6acce

B ctatbe nogHumatoTca BONpOChl o6ecnevyeHns yCTonynsoro
pas3BuTUa ypOaHN3NPOBAHHBIX MPUrPaHNYHbIX TeppuTopuii [oH-
6acca, a TaKXe OCHOBHbIE MPO6eMbIl, CTOALLME HA NYTU [OCTU-
XXeHunsda BOCCTaHOBJIeHNA BOCNpoOn3BoACTBa B )KI/IJ'IVILU,HOI7I ccbepe.
PaccmartpuBatoTcsi 0CO6EHHOCTM yrpaBieHUs BOCCTaHOBUTESb-
HbIMW MpoLueccaMy NPOCTPaHCTBEHHO-PECYPCHOrO AeBenon-
MEeHTa XuJsoro (bOH,D,a B HOBbIX permoHax. OT,qeanoe BHUMa-
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HWe yaenseTcs 060CHOBaHWIO KNacCUUKaLMOHHbIX MPU3HAKOB
OpraHM3auMoHHO-9KOHOMUYECKOrO MexaHu3ma o6HOBMEHMSA
C Yy4€TOM BapuaHTOB TeppUTOpUarnbHbIX Knactep-noptdenen He-
OBWXMMOCTU. B ka4yecTBe npymMepa ans paccMOTpeHus BbibpaHa
ropofckas 3acTponka ncrtopmyeckoro ueHtpa Mapuynons. MNpo-
BeeH NoapoObHbIN aHaNn3 hakTopPOB XNUIHECTOMKOCTU N XKUSHE-
o6ecnevyeHns ropoackon HeABMXUMOCTMU, NMOAXOLAOB K dhop-
MWPOBaHMIO aganTauuoHHbIX MEXaHU3MOB AN BbINOIHEHMUS
PEMOHTHO-BOCCTAHOBUTENbHbIX paboT. BeigeneHsl Takme yHK-
LMoHanbHble HanpaBfeHNs, Kak perynupoBaHue MHBECTULIMOHHO-
VMHHOBaLMOHHOrO NOTEHUMANa; BHECEHUE U3MEHEHUI COLMarbHO-
3KOHOMUYECKOr0, 9KONTIOrMYECKOro U MHPOPMALIMOHHOIO Xapak-
Tepa; NPOEeKTHOE U CLEeHapHOe MOAENUPOBAHME; aHaNn3 yCTon-
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YMBOCTM PELLEHNIA MPOCTPaHCTBEHHO-PECYPCHOIO AEBENIONMEHTA U
peBUTanM3aLmm XuamwHoro oHaa, a Takke 06HOBIIEHUSI FOpPof-
ckow cpeppbl. ChopmmpoBaHa CTPyKTypHas MOAEeNb MPOCTPaHCT-
BEHHO-PECYPCHOro AeBesionMeHTa Xunoro oHaa B r. Mapuynons,
YTO MO3BOSUT YNYYLLINTb MHBECTULMOHHYIO NMPUBMEKATENBHOCTb U
o6ecneynT rmbkoe nnaHNpoBaHNE PEMOHTHO-BOCCTAHOBUTENbHbIX
pabor.

Knio4yeBble crioBa: ycToli4uBoe pa3BUTUE, OpraHU3alynoHHbIe
¢opMbl ynpaBneHus, Knactep-TeppUTopum, ropoacKkas Heasu-
XXUMOCTb, peBUTann3aLnsi, BOCCTAaHOB/IEHNE BOCIPOM3BOACTBA
KUTTbST
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The objective of this paper is to study the marginality of investment projects implemented by developers in
the housing investment market. The paper claims that currently there is no unified understanding of such catego-
ry as “marginality of housing investments” in economic theory and practice. Analyzing the etymology of the term,
the authors give their own understanding of the essence of this category in relation to the housing investment
market. It is shown that differences in quantitative estimates of projects’ marginality in the housing investment
market carried out in the framework of different studies indicate lack of a unified approach and necessity to form
a common methodological framework for calculating and planning marginality of housing investments. Based on
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INTRODUCTION

unambiguously understood scientific terminol-

ogy is a sign of a well-developed scientific the-
ory, its methodology and paradigm” [1], the authors
of this paper have focused their research on one of
the most debated categories of modern econom-
ics — marginality. Lack of a common understanding
of such an important economic category as margin,
presence of a multi-meaning interpretation of its de-
rivatives (marginal income, marginal profit) signals
the need and urgency of scientific research in this ar-
ea. The objective of this paper is to study the con-
cept of housing investments marginality and the fac-
tors influencing the marginality of investment projects
implemented by dealers in the housing investment
market.

The issues of investment efficiency in housing
construction have traditionally attracted the attention
of researchers and practitioners. The issues of as-
sessing the efficiency and profitability of investment
projects in housing construction remain a highly
topical issue of modern scientific discussions, one
of the key issues that requires the attention of
the scientific community being the management
of the margin of housing investment market devel-
opment projects.

The modern understanding of marginality was
formed as a result of a long historical process. First
ideas about the nature of price and value appeared
in antiquity, but the full development of the concept
of marginality occurred only at the end of the 19th
century. Scientific research devoted to marginalism
(which is a neoclassical theory of economic pro-
cesses based on marginal quantities (marginal util-
ity) in which demand and prices are determined by
subjective marginal estimates of the usefulness of
products'), introduced definitions of equilibrium
price values and output rate under various market

FuIIy agreeing with V.Z. Balikoev that “accurate

' Marginalism. The Great Russian Encyclopedia. URL: https://
bigenc.ru/c/marzhinalizm-f93054 (rus.).

structures, as well as the concepts of total and mar-
ginal revenue and costs into terminology. Subse-
quently, this theory became the basis of the method-
ology of the modern neoclassical trend of economic
theory, introducing mathematical methods into eco-
nomics.

Later, in the 20th century, scientists expanded
their understanding of marginality linking it to issues
of pricing, production planning, and cost manage-
ment. However, theoretical categories are often as-
signed different meanings depending on the sub-
ject under analysis, and these meanings may not
coincide with meanings used in practice. According
to V.Z. Balikoev, the concepts of margin and mar-
ginality in economic theory and Russian applied
economics may have different meanings due to ety-
mological confusion [2]. In economic theory, mar-
ginal income is understood as additional income
generated by an additional unit of sold goods. That
being said, the concepts of margin, marginal in-
come and marginal profit have also been utilized in
the theory and practice of management accounting
called direct-costing and are used in the marginal
analysis of companies’ activities in order to manage
costs. Within the framework of this approach, mar-
ginal income is understood as the difference be-
tween revenue from the sale of products or services
and variable production costs [3, 4].

This category has found its place in the theory
and practice of cost management in the investment
and construction sector [5, 6]. Modern understand-
ing of marginality in the field of housing investments
is associated with the development of the construc-
tion business and mortgage loan activity. The mar-
gin income indicator is often used as an indicator of
investment efficiency. In practice, developers define
marginal income as the difference between the in-
come from the sale of apartments and construction
costs (self-cost) throughout the life cycle of the proj-
ect [7].

Effective management of the revenue-cost ratio
is a key factor for a successful business develop-
ment. When implementing projects, it is necessary
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to constantly monitor cost structure and marginality in order to
avoid reducing the profitability of the enterprise and ensure its fi-
nancial stability. This, in its turn, requires to study the factors influ-
encing marginality of investment projects and assess their impact
on the final results of development activities.

DISCUSSION

According to the authors of this paper, the concept of marginal-
ity in the housing investment market (M, ;) can be viewed from two
perspectives:

1. Marginality of a development project which is the ultimate
profitability of development companies expressed by the ratio of
the difference between revenue from sold construction products
and total investment costs in housing construction to the sum of all
investment costs for implementation of a development project:

Revenue from housing sales —
—Housing Investment

Housing Investment

My, =

2. Marginality of housing investments which is the total return on
the activities of all subjects of the investment process expressed by
the ratio of the difference between the total revenue from construc-
tion products and total operating costs for housing construction to
the amount of investment costs for implementation of a develop-
ment project:

Total revenue from contractors sales —
—Total contractors operating costs

My, = -
fL Housing Investment

The first approach is based on profitability of a development
company implementing projects in the housing investment market,
the second approach is based on performance of all participants in
housing construction and, in fact, overall marginality of housing in-
vestments. The latter approach takes into account the fact that
the marginality of investment projects takes place at all stages of
development project implementation starting from investment con-
cept development, acquisition of land rights, completion of surveys
and development of project documentation and ending with
the sale of finished construction products (completed housing).
Therefore, the total income from housing investments will be made
up of the total expenses of all its participants including total operat-
ing costs. In case an investment project in the housing market is
implemented by a large development company with vertical inte-
gration of all production processes also incorporating all main func-
tions for making investments in the housing market, these two con-
cepts become nearly identical and quantitatively almost equivalent.

DATA

Estimated marginality of investment projects is the main criteri-
on for making an investment decision on implementation of devel-
oper’s plan. Actual marginality of the project is a prerequisite for
successful, effective functioning of the company in the real estate
market. It often happens, that erroneous approaches to evaluation
of the estimated marginality resulting from overestimating potential
gross income from a project or underestimating potential gross
costs of its implementation lead to a gap between the expected
and actual marginality of the project. This leads to a decrease in
financial stability of the developer, and often puts it on the verge of
bankruptcy.

The level of housing investments marginality can vary signifi-
cantly depending on the general economic situation and project
implementation conditions. According to the study (SNL Financial,
MPF Research)?, margin of development projects in residential real
estate market is quite high and takes the second place after
the margin of commercial real estate projects, surpassing projects
in the office or industrial real estate market. However, quantitative
estimates of marginality vary significantly. For instance, according
to the data given in the study® average rate of return in residential
real estate is usually between 15 and 30 %. However, market re-
search firm IBISWorld highlights an average industry profit margin
at about 6 to 9 % and according to the National Association of
Home Builders (NAHB) the average net profit margin for residential
developers in recent years has ranged from 9 to 15 %. Such differ-
ences on the margin level of housing investments indicate the com-
plexity of quantifying profitability of activities in the housing invest-
ment market and the need to develop a unified methodological
approach for assessing and planning marginality of housing invest-
ments.

In Russia, the margin level in the construction business tradi-
tionally ranged from 12 to 18 %, which allowed developers to have
certain financial backup in case of market instability and rising con-
struction costs*. However, with the introduction of escrow accounts
and stricter rules for attracting funding, developers have encoun-
tered increased costs, which directly affects their marginality. An in-
crease in debt combined with the transition to project-tied lending
reduces overall margin level for many developers and creates risks
for projects’ sustainability.

In 2019, prior to the transition to a new financing mechanism
using escrow accounts, the current head of the Russian Ministry of
Construction, V. Yakushev, stated that developers would receive
project financing in case their margin between construction costs
and sale revenues is at least 20 %° [10]. The experts’ opinions on
these ideas were mixed. Most of them agreed that not all develop-
ers are able to ensure this level of marginality for their projects, as it
varies from 10 to 20 % and depends on a large number of factors.

Analysis of statistical data presented in the Unified Information
System of Housing Construction NASH.DOM.RF u® shows that
the period of steep decline in housing construction in 2020-2021
caused by adaptation of developers to the new project financing
mechanism with escrow accounts, was replaced by a period of
steady growth (Figure). Even changes in the macroeconomic situa-
tion, an increase in the cost of credit resources, and abolition of
preferential mortgages in Russia as a whole did not lead to a de-
crease in the volume of multi-apartment residential housing con-
struction.

After banks introduced stricter requirements for developers, it
created certain difficulties in construction companies work and cre-
ated some obstacles for new players to enter the market. Indeed, in
2020, there was a 10.9 % decrease in the number of developers

2 Cited by An Inside View on Real Estate Profit Margins. URL: https://www.realpage.
com/blog/an-inside-view-on-real-estate-profit-margins

3 Sheykin H. How to Enhance Profitability in Residential Projects? Finmodelslab. Au-
gust 6, 2025. URL: https:/finmodelslab.com/blogs/profitability/residential-development

4 Velesevich S. Developers’s margin: how much do developers earn on housing
sales. RBC-Real Estate. URL: https:/realty.rbc.ru/news/5d6f8ad99a79476b1e5c6c17
(rus.).

5 Burkovskaya N., Vermishev G. That's the margin. What determines developers’
profitability? Business Petersburg. October 23,2019. URL: https://www.dp.ru/a/2019/10/22/
Vot_takaja_marzha (rus.).

¢ Shared-equity housing construction, including those with escrow accounts project
financing. Unified Housing Information System NASH.DOM.RF. URL: https://Haw.nom.pd/
aHanuTVKa/noneBoe_CTPOUTENBLCTBO (rus.).
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Main indicators of multi-apartment residential housing construction in the Russian Federation (compiled by the authors according to the data

of NASH.DOM.RF)?

compared to 2019 (Table). However, banks’ consistent funding of
projects, which does not depend on sales, counter-balanced
the costs incurred by the transition to a new financial mechanism.
As of the end of 2023, according to the data from NASH.DOM.RF”":
the number of developers increased by 19.2 % compared to 2020.
Despite the fact that 2025 was predicted to be a critical year for
the construction industry as apartment sales had dropped signifi-
cantly due to the abolition of preferential housing and some experts
expected a massive bankruptcy of developers* 8, 139 new develop-
ers appeared on the housing construction market in the period be-
tween January — August 2025. While in 2019 a large housing con-
struction market developer had a market share of 6.5-7 % of
the total area under construction, in 2025 the biggest companies in
residential real estate construction have a market share of not more

7 Will developer bankruptcy become a trend in 2025. Unified Resource of Develop-
ers. February 20, 2025. URL: https:/erzrf.ru/news/stanet-li-bankrotstvo-zastroyshchikov-
trendom-v-2025-godu ; Experts: there is a risk of bankruptcy in the housing industry, but
primarily among small developers. Unified Resource for Developers. August 28, 2025.
URL: https:/erzrf.ru/news/eksperty-risk-bankrotstv-v-zhilishchnoy-otrasli-yest-no-prezh-
de-vsego-u-nebolshikh-zastroyshchikov (rus.)

8 Trubiolina M. The number of bankrupt developers may increase by 2026. Rossiys-
kaya Gazeta. February 4, 2025. URL: https://rg.ru/2025/02/04/nanesli-riski.html (rus.).

than 3.5-4.5 % of the housing construction area. The majority of
companies in the market share by housing area are those with
a market share of up to 0.5 % of the total housing construction vol-
ume. These facts give evidence of positive changes in the structure
of the housing construction market which is inherently oligopolistic
and characterized by a large-scale localization of participants.
Based on the assessment of business activity conducted by
DOM.RF?, construction developers do not have any difficulties with
availability of contractors. Only 6 % of developers mentioned dete-
rioration in the level of competition in April 2025 compared to
the previous year. However, competition still causes developers
to lower marginality, especially in regions with low demand.
Despite the fact that overall situation is assessed by developers
to be worse than the previous year, the arrival of new players to
the market indicates the continued investment attractiveness of
the housing investment market, even if there are other considerably
attractive alternative investment instruments, for example, in the finan-
cial market. Consequently, the marginality of housing investments

¢ Assessment of business activity of developers in April 2025. DOM.RF. URL: https://
nom.pdp/upload/documents/20250203-otsenka-delovoy-aktivnosti-zastroyshchikov-aprel-
2025-komplekt-at.pdf (rus.).
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Quantity of developers with their market share by housing construction area between 2019 and August 31, 2025, in numbers (calculated

and compiled by the authors according to data from NASH.DOM.RF*)

2019 2020 2021 2022 2023 2024 31.08.2025
Quantity of developers, total items 2,440 2,175 2,208 2,379 2,591 2,593 2,732
Market share by total area < 0.5 %, items 2,416 2,150 2,187 2,354 2,566 2,570 2,708
Market share by total area 0.5-1.0 %, items 16 16 11 17 17 12 13
Market share by total area 1-1.5 %, items 5 6 5 3 3 5 7
Market share by total area 1.5-2.0 %, items - - 2 2 2 4 2
Market share by total area 2-2.5 %, items - 1 1 - 1 - -
Market share by total area 2.5-3.0 %, items 1 1 1 2 - - -
Market share by total area 3-3.5 %, items 1 - - - - 1 _
Market share by total area 3.5-4.0 %, items - - - - - 1
Market share by total area 4-4.5 %, items - - - - 1 1 1
Market share by total area 4.5-5.0 %, items - - — 1 _ _
Market share by total area 5.5-6.0 %, items - - 1 1 - - _
Market share by total area 6-6.5 %, items - 1 - - — _
Market share by total area 6,5-7,0 %, items 1 - - - - — _

remains at a fairly high level. In spite of all mentioned above, quan-
tifying profitability of housing investments presents a certain meth-
odological problem and requires additional research.

CONCLUSION

Attractiveness of any sphere of economy for economic agents
is determined by the potential profitability that an economic entity
can receive as a result of its activities. According to the authors, this
profitability can be characterized by a category called marginality.
However, currently there is no unified understanding of the essence
of this category in economic theory and practice. This article offers
the authors’ approaches to understanding profitability of housing
investments based on the specifics of this market. Conducted sta-
tistical analysis shows that despite the transition to project-tied
lending and the increase in the cost of loaned financial resources,
the main indicators of the housing construction market functioning,
after a slight decrease, demonstrate upward trends, the volume of
housing construction is growing, new players are entering the mar-
ket. The housing investment market has not become less attractive
for developers, which indicates that a high level of marginality of
housing investments has been maintained.

At the same time, it is shown that differences in quantitative esti-
mates of housing investment market projects’ marginality conducted

UccnepoBaHme MapXUHaibHOCTHU
XXUNULLHBIX UHBECTULUIA

Llenbto gaHHoM paboThl ABNSETCA UCCNefoBaHWE MapXuHasb-
HOCTW MHBECTULIMOHHbIX NMPOEKTOB, peanu3yemMbix AeBesionepa-
MW Ha pbIHKE XUNULLHbIX UHBECTULMIA. B cTaTbe nokasaHo, 4To
B HacToslLlee BpemMs B 3KOHOMUYECKOM TEeopun n NpakTnuke OT-
CYTCTBYET €QUHOE MOHUMaHWEe KaTeropun «Map>XuHanbHOCTb
KUIILLHBIX MHBECTULMI». Viccnenyst STUMOOruio TEpMUHa, aB-
TOpbI AalT CBOE MOHUMAaHWE CYLLHOCTWU 3TOW KaTteropuv npwm-
MEHUTENBHO K PbIHKY XWUULLHbIX UHBECTULMIA. MMoKasaHo, 4YTo
pas3nnyinsa B KONMMHeCTBEHHbIX OLeHKaxX ypOBHﬂ Map>XUHallbHO-

in the framework of various studies indicate lack of a unified approach
and necessity to form a common methodological framework for cal-
culating and planning marginality of housing investments.
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CTW NPOEKTOB Ha PbIHKE XUIULLHbIX UHBECTULNIA, BbINOSHAEMblEe
B paMKax pasHbIX UCCMeA0BaHUIA, CBUAETENbCTBYOT 06 OTCYTCT-
BVV €OVHOr0 NOAXoAa U Heo6XxoAMMOCTN (DOPMUPOBAHMS O6LLEN
MeToanyeckor 6a3bl At pacyHeTa U NiaHMpPOoBaHUS MapXUHasb-
HOCTWU XUNULLHbIX I/IHBeCTI/ILlI/IIZ. Ha ocHoBe cTaTUcTU4ecKkoro
aHanuaa rnokasaHo, Y4To C NePexofoM K HOBbIM YCMOBUSM (hu-
HaHCUPOBaHUA XUNULLHOIO CTPOUTENbCTBA PbIHOK XUJTULLHbBIX
WHBECTULMI HE cTan MeHee NpuBneKaTesibHbIM ANs feBesone-
POB, YTO CBMAETENLCTBYET O COXPAHEHMU BbICOKOIO YPOBHSI Map-
XXUHANBHOCTU XUIULLHBIX UHBECTULIUA.
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Analysis of the effectiveness of modular
construction in Russia, taking into account
foreign experience

At the beginning of the twentieth century, the society faced the need for high-quality and fast construction of
housing, which led to the emergence and spread of modular construction. Modular construction is an alternative
method for the implementation of capital construction, while the optimization of financial and labour costs, as well
as the reduction of installation time frames are achieved precisely through the use of structural elements that are
standardized. It can also be noted that at the moment, domestic practice needs to adapt foreign experience, us-
ing their recommendations when arranging the technological part of these structures. Analysis of domestic sourc-
es shows that for the development of modular construction, the support provided by the state is of particular im-
portance, allowing the creation of new and development of existing regulatory and technical documentation that
can cover various methods and materials for modular construction. That is, this direction actualizes the need to
improve the current regulatory framework. Correct, full-fledged use of modular construction technology at the pre-
sent stage of its formation requires regulatory technical documents. Turning to the research of international ex-
perience in the segment of modular construction, it can be noted that, for example, Great Britain has extensive
experience in the field of construction of modular multi-storey buildings, aimed at expanding the volume of con-
struction for citizens who are socially vulnerable. Despite the presence of positive trends, there are also factors
that have a negative impact on the use of modular technologies. The main difficulty is the lack of the required
regulatory framework, highly qualified specialists. There is also a lack of support from the state. These difficulties
are not the only ones. Modular construction technology is being introduced slowly, while the creation of regulato-
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come widespread due to the ease of assembly

and optimal construction times. At the moment,
modular structures are used not only in housing con-
struction, but are also actively developing in the en-
ergy sector, as well as the oil and gas industry [1].

The most common are mobile (temporary) build-
ings, structures with block containers with easy, quick
assembly using standard tools, thanks to which it be-
comes possible to quickly erect utility towns, tempo-
rary warehouses and other structures.

If we pay attention to domestic experience, we
can note that in the USSR, there was the use of
volumetric block housing construction, which acted
as a promising method for ensuring high construc-
tion speed. In the Krasnodar Territory, today there is
a plant “OBD”, founded in 1974 for the production of
volumetric-block reinforced concrete elements for
the construction of residential buildings' (Fig. 1, 2).

The production facility produces more than 50
modular units daily, each measuring 3.4x2.5x6.0
meters and providing 19.6 square meters of func-
tional space. The production line allows for high
construction rates — for example, since 2005,
the construction of a 16-story apartment building
has taken just over 30 days®.

These modular units, thanks to their flexibility, are
used in a variety of applications: from boiler equip-
ment, water treatment facilities, and gas stations

I n the modern world, modular construction has be-

' The trend of construction of modular buildings in the world.
Article in the journal “Young scientist’. URL: https:/moluch.ru/
archive/469/103417/ (Accessed 08/22/2025).

2 Modern modular construction. URL: https://elar.urfu.ru/bitstream/
10995/66309/1/978-5-8057-1012-5-2018-11.pdf (Accessed 08/22/2025).

to reservoirs and substations [2]. Companies that
occupy leading positions in the segment offer com-
prehensive turnkey services for the creation and
installation of complex engineering systems, cover-
ing the entire cycle — from initial design based on
individual customer requirements to assembly,
transportation, and work on site. Both standard and
more complex modular components often include
elements such as reinforced concrete panels, chim-
neys, facade panels and metal structures with
ready-made finishing, as well as utilities, which sig-
nificantly speeds up the construction process [3].
International experience also shows that modular
buildings are being introduced more and more
widely, especially in housing and public construc-
tion, while outpacing domestic examples. In Japan
and the United States, the construction of compact
housing is widespread, and capsule hotels, provid-
ing a secluded and comfortable space for relaxa-
tion, have already become part of the urban envi-
ronment of many megacities, including Moscow,
where such a hotel was opened at Sheremetyevo
Airport in 2009 [4] (Fig. 3). Also worth noting is
the Sleepbox Hotel Tverskaya, an innovative hotel
for Russia, opened in 2013. It consists of modular
rooms, and the interior of the hotel itself is 56 mobile
capsules. The data is presented in two types —
in the form of double and single rooms [5] (Fig. 4).
An interesting example of the use of modular
technology is a five-star hotel in Huan, located on
the shore of Lake Dongting (Fig. 5) with 30 floors
and 17 thousand square meters. The construction
period is 15 days. The implementation of this pro-
ject involved 200 builders and 1 tower crane [6].
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Fig. 1. The first 12-storey residential building of the BKR-2 se-
ries in the USSR and Europe. Krasnodar, Gidrostroiteley microdis-
trict, 1977

Fig. 3. Capsule hotel at Sheremetyevo airport

Fig. 4. Sleepbox Hotel Tverskaya capsule hotel made of
modular rooms — “sleepboxes”

Fig. 5. T30 Hotel in China, BROAD Group

The project was developed and implemented by BSB (Broad Sus-
tainable Building).

The plant performed work related to the installation of commu-
nications, grooves and pins were provided to simplify the assembly
process with an error of up to 2 mm, which indicated that there was
no need for additional measurements or adjustments. During
the construction of the building, the builders felt the need to con-
nect the finished, fitted parts with the subsequent installation of

floor slabs in place of the walls, extending electrical networks and
other communications. These actions created the foundation of
the building. In accordance with the installation of load-bearing
structures, stairs and external walls were installed, the thickness of
which was 15 cm. The technology for external wall finishing was
simplified as much as possible. It was also prefabricated: fasten-
ings on load-bearing columns for heating structures, insulation,
etc. [7].
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Modular units in this case are individual frame elements that were
manufactured at the plant, not requiring additional actions for their
installation at the corresponding construction site®. When analyzing
different implementation principles, it becomes obvious that a volu-
metric element that is fully factory-ready, where there is a geometri-
cally unchangeable metal frame, is common in other countries [8]. It
is used directly in individual housing construction, construction of
public medical buildings, and other public buildings with repetitive
planning solutions (hotels, educational, childcare facilities, etc.).

The financial advantages of working with this technology are
already quite obvious at the stage of preparation for the implemen-
tation of the project, but still the main trump card of this method
of building construction is time optimization and a faster return on
investment. The modular structure is created and assembled in
an industrial format with parallel preparation of the site, which
means that often by the time the parts of the object are manufac-
tured, the site is already completely ready for their installation.

For example, a modular hotel can receive its first guests and
begin to return the initial investment by 30-50 % earlier than a hotel
built in the classical way [9]. This is due to the fact that such build-
ings can be erected without a foundation on a pre-prepared base.
An undeniable advantage of the technology in terms of the need to
carry out work quickly and in a complex location is the lack of need
to use large construction equipment. Any labour-intensive process-
es in this case are minimized or completely absent.

In the context of the feasibility of choosing a development proj-
ect implemented using modular technology, such a parameter as
space limitations is often of significant importance. Therefore,
a modular design is a universal solution not only when developing
territories outside cities, but also in the case of dense development.
Thus, in ancient European cities, sites are often limited by roads
and dense development*. Also, the classic format of work is associ-
ated with the constant delivery of materials and workers over a long
period of time, which can significantly increase the cost of the proj-
ect. And in the case of prefabricated buildings, significantly fewer
personnel, equipment and time are required to implement the work.

Thus, working with modular structures helps to make an invest-
ment and construction project less dependent on market condi-
tions, which is extremely important in a complex and unpredictable
economic environment. The parameters of the object are much
easier to adjust after the creation of the basic infrastructure. Given
that market demand may fluctuate during the development cycle,
the modular design potentially simplifies the implementation of
complexes without large cash outlays. The advantages of modular
construction are presented in Table 1, and the disadvantages are
discussed in Table 2.

Optimizing the process not only reduces the time required to
complete a project, but also reduces costs. Minimizing the crew,
delays, and materials during the design and construction of a build-
ing means that choosing a modular design can reduce costs by up
to 20 % [10].

The transition to modular construction opens a new path to sus-
tainable development and ecology, because this technology allows
to significantly reduce the amount of waste traditionally generated
during construction. The controlled and concentrated nature of the
production of modules actually slows down the pollution of nature,
preventing the spread of harmful substances into the environment.

3 Materials_Practice_Guide_Modular_Construction_ru.pdf. URL: https://steel-devel-
opment.ru/images/projects/downloads/Materials_Practice_Guide_Modular_Construction_
ru.pdf (Date accessed: 08.22.2025).

4 BROAD Garden A1 — Modular Building Institute. URL: https://www.modular.org/
awards-broad-garden-ai/ (Accessed 22.08.2025).

Table 1. Advantages of modular construction

Advantages | Construction and installation take a minimum of time

Savings compared to any traditional technologies. Less time to
build a house helps reduce costs

The production of modules is carried out in indoor workshops,
so it does not depend on the weather. After the completion of
the work, there is no need to remove construction waste from
the site

Reliable insulation circuit (since modular houses do not have
bay windows and other complex architectural details, as well as
curved surfaces)

No strong foundation required

Modular construction is also possible on sites with complex
terrain

There is no need to worry about the building settling, so finish-
ing can begin immediately after installation is completed

Shifting the main work to closed and controlled conditions sig-
nificantly reduces the likelihood of industrial injuries among workers
and minimizes the public risk associated with the fall of building
materials and the release of harmful fumes, increasing safety at
the construction site.

However, modular construction is not without its drawbacks that
cannot be ignored. One of the key disadvantages is the size restric-
tions of the modules, due to the difficulties of their transportation,
which can become a critical problem under certain conditions.

Table 2. Disadvantages of modular construction

Flaws Limited maximum height

The range of available solutions in terms of architecture and
planning is very limited

There may be problems with the delivery of blocks to the site
High cost of transporting blocks and modules

It is necessary to equip effective supply and exhaust ventilation

Manufacturers indicate the service life of a modular building
at 50-70 years, which has not yet been confirmed by time

In addition, there is a certain concern about the quality of modular
buildings, which may affect the resale price of the property. This factor
sometimes affects the perception of the long-term value of such prop-
erties in the real estate market. Financial institutions are also cautious
about financing modular homes, partly because the banking system
may not be fully familiar with the specifics of the modular process and
the prepayment required to begin construction [11].

Another feature is that the prefabricated blocks for modular con-
struction are standardized: they are assembled on a conveyor belt.
Each manufacturing company has its own prefabricated projects
of modular houses with established possible options for the layout of
the blocks, i.e. the organization of the interior of the building. For this
reason, it is not possible to change certain characteristics, including:
the area of the house, the layout, the design (for example, changing
the location of the stairs, increasing the height of the ceilings, etc.) in
accordance with the wishes of the customer. Thus, analyzing the ad-
vantages and disadvantages of modular technologies, one can note
their positive development trend in the modern world, but one should
also take into account the need to develop measures to improve
the technological procedure for implementing investment and con-
struction projects implemented using modular technology.
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AHanns acpcheKTUBHOCTU BHEAPEHUS
MOAYJIbHOIro cTpouTenbcTBa B Poccun
C y4eTOM 3apy6eXHoro onbiTa

B Havane geapuatoro Beka B obLiecTBe NosBuIacb NOTped-
HOCTb Ka4YeCTBEHHOro u 6bICTpOFO BO3BeOeHUa Xuinbda, 4TO
CTano NPUYUHON NOSIBIIEHUS U PacnpoCTPaHEeHUA MOAYSbHO-
ro ctpoutenscTea. MogynbHoe CTPOUTENbLCTBO NPeAcTaBnseT-
€A anbTepHaTUBHBLIM METOLAOM A1 peann3aummn KanutanbHOro
CTPOUTENBLCTBA, NPX 3TOM ONTUMMU3ALUMA (PUHAHCOBBLIX U TPY-
OOBbIX 3aTpaT, a TakKxe CcoKpalleHne BpeMeHHbIX paMOK MOH-
Taxa [OCTUraeTca UMEHHO 3a CHET NPUMEHEHUS KOHCTPYKTUB-
HbIX 3JIeMEHTOB, ABNANLNXCA CTaHOAPTU3NPOBAHHbIMW. Takxe
MOXHO OTMETUTb, YTO Ha AAHHBI MOMEHT OTe4eCTBEHHas npa-
KTUKa HY>X[aeTcs B aganTauMm MHOCTPAHHOrO OnbITa, UCNOMb-
3y X PEKOMeHAaLMM Npu YyCTPOMNCTBE TEXHONOMMHYECKOW HacTu
[aHHbIX KOHCTPYKLMIA. AHanM3 oTe4eCcTBEHHbIX MCTOYHUKOB MO-
KasbIBaeT, YTO A5 Pa3BUTUS MOAYSIbHOrO CTPOUTENbCTBA OCO-
60€e 3Ha4yeHVe NMeeT oKasbiBaemas rocyfapCcTBOM NOAAEPXKKA,
No3BONSAIOLLIAsA CO3AaBaTh HOBYIO M pa3BMBaTh CYLLECTBYIOLLYIO
HOPMaTUBHO-TEXHNYECKYIO JOKYMEHTaLMI0, KOTOpasi CMOXET OX-
BaTWUTb PasnnyHbie METOAbI U MaTepuarnbl A5 MOAYSIbHOro CTPO-
nTenbcTBa. To eCTb AAHHOE HampasfeHne akTyanusupyer no-
TPebHOCTb B COBEPLUEHCTBOBaHNUM AENCTBYIOLLEN HOPMaTUBHOM
6a3bl. KOppeKkTHOE MOSTHOLEHHOE UCMOSIb30BaHNE TEXHONOMMN
MOZYJIbHOrO CTPOUTENLCTBA HA COBPEMEHHOM 3Tane CBOero cTa-
HOBJIEHUA HY>XXOaeTCcd B HOPMaTUBHbIX TEXHUYECKUX OOKYMEH-
Tax. O6paTMBLUNCL K UCCNEfOBaHNSAM MEXAYHapOAHOro onbITa
B CErMeHTe MOAyNbHOr0 CTPOUTENBLCTBA, MOXHO OTMETUTb, YTO,
Hanpumep, y Benukobputanumn nmeetcs 6oraTbiin OnbIT B chepe
BO3BEAEHNA MOAY bHbIX MHOMO3TaXHbIX JOMOB, HanpaBfeHHbIN
Ha TO, Y4TOObI pPacLUMPUTL 06BLEMbI CTPOMTENLCTBA ANA rPaXAaH,
ABNSAOLLUXCA COLMATIbHO YA3BUMbIMM.

HecmoTps Ha Hanu4mMe NONOXMTENbHbIX TEHAEHUNA, UMEKOTCH
1 (haKTOpbl, OKa3biBaKLLME HEraTUBHOE BMSHUE Ha UCMOMb-
30BaHNe MOAYIbHbIX TEXHONOrni. B KayecTBe OCHOBHOM TPYA-
HOCTW BbICTyMNaeT OTCYTCTBME TpebyeMor HOpMaTUBHON 6a3bl,
BbICOKOKBaNMPULMPOBAHHbIX CMELMannCTOB. Takxe oTMe4aeT-
CA Hann4ne HexBaTkKy noanepXkKun OT rocypapcrea. VKazaHHble
TPYOHOCTU HE ABASIOTCH €AUHCTBEHHBIMWU. TEXHONOrMNs Mo Mo-
LOYNbHOMY CTPOUTENbCTBY BHEAPSAETCSH MEANEeHHbIMY Liaramu,
TOrfa Kak co3paHne HOPMaTUBHOM TEXHUYECKOW BOKYMEHTaLUN
Nno3BONMIO 6bl NOBLICUTL CKOPOCTb YKa3aHHOro npotiecca.

KnrodeBbie crioBa: MOAY/IbHOE CTPOUTEILCTBO, 3apy6exXHbiv
onbIT, 6710K-MOAYIIN, MOAY/IbHbIE TEXHOIOMNU, CTPOUTESILCTBO
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Methodology for Assessing the Integrated
Development of Territories: The Integral

Coefficient of CDT

This paper proposes the concept of the Coefficient of Complex Development of Territories (C CDT). This coeffi-
cient is intended to serve as a tool for the quantitative assessment of the integral efficiency of complex develop-
ment of territories (CDT) projects in the conditions of a megalopolis. It reflects not only economic but also social,
environmental, and urban development transformations of a specific block or land plot relative to its condition be-
fore project implementation. Particular attention is paid to the integration of the public-private partnership (PPP)
factor, which accounts for the ratio of investment capital from the state and private investors, enabling a compre-
hensive evaluation of the synergistic effect of such interactions. The paper also thoroughly analyzes how the CDT
system significantly reduces corruption barriers, eliminates legislative and administrative obstacles, and simpli-
fies the procedure for accessing investment capital to the highly limited land resources of the megalopolis, par-
ticularly in the territory of New Moscow, where new growth points are being formed.

Keywords: Coefficient of integrated development of territories, investment capital, quantitative assessment of
integrated efficiency, engineering and transport infrastructure, executive authorities, public-private partnership,

integrated development of territories
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odern territories face global challenges relat-
M ed to urbanization: a shortage of efficient land

resources, outdated urban infrastructure,
the need to improve the quality of life for the popula-
tion, and the creation of a favorable investment envi-
ronment. The programme for the complex develop-
ment of territories (CDT), initiated by the Moscow Gov-
ernment (Law of the Russian Federation “The Status
of the Capital of the Russian Federation” dated
April 15, 1993, No. 4802-1, latest edition, establishes
the specifics of implementing decisions on the com-
plex development of Moscow’s territories by opera-
tors of complex development, as defined by the high-
est executive authority of Moscow, including cases
where, during the implementation of a decision on
complex development, the operator no longer meets
the requirements set established by Article 71 of
the Urban Planning Code of the Russian Federation
(as amended Federal Law No. 627-FZ dated De-
cember 25, 2023)), acts as a strategic response to
the challenges of urbanization [1], offering a system-
atic approach to reorganizing inefficiently used, de-
graded, or outdated urban spaces. However, to en-
sure maximum effectiveness and justify the substan-
tial investments required for such projects, clear,
transparent, and multidimensional evaluation meth-
odologies are critically important [2].

Existing approaches to assessing the effective-
ness of urban development projects often focus
solely on financial and economic indicators, failing
to fully account for the multiplicative effect of com-
plex development — improvements in social infra-
structure, environmental conditions, transport ac-
cessibility, and, equally important, the overall
increase in the capitalization of the territory. More-
over, CDT implementation increasingly relies on
the public-private partnership (PPP) mechanism,
which requires separate analysis of the contribu-
tions of each participant and the synergistic effect
of their joint activities.

This article, the result of collaborative research,
proposes the concept of a new, integrated indica-
tor — the Coefficient of Complex Development of
Territories (C CDT) — which allows for a comprehen-
sive assessment of the effectiveness of CDT proj-
ects, considering various aspects and the role of
PPP. Particular attention is given to how CDT princi-
ples, when properly implemented, transform the in-
vestment landscape by eliminating traditional bu-
reaucratic and corruption risks, which is one of
the key advantages for attracting private capital to
the development of a megalopolis.

1. THEORETICAL FOUNDATIONS

OF MULTIDIMENSIONAL EFFICIENCY
ASSESSMENT AND THE ANTI-CORRUPTION
POTENTIAL OF CDT

The effectiveness of any project, especially in
urban development, is a multifaceted and complex
concept to measure. Traditional evaluation ap-
proaches (such as net present value — NPV, inter-
nal rate of return — IRR, payback period — PP) are
primarily focused on financial flows and commercial
benefits. However, as many experts in land and
property relations and urban planning emphasize,
the socioeconomic and urban development effects
of urban transformations extend far beyond purely
financial metrics. Investments in the urban environ-
ment create long-term value that is not always di-
rectly monetizable but is critical for sustainable de-
velopment.

CDT projects aim not only at new construction
but also at creating a fundamentally new, higher-
quality, and modern urban environment. This pro-
cess includes several key effects:

e economic effect: increased tax base (proper-
ty tax, land tax, personal income tax from new
jobs), creation of new jobs, enhanced invest-
ment attractiveness of the territory, and growth
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in the capitalization of real estate and infrastructure assets.
This is reflected in increased rental rates and the cost per
square meter of property;

social effect: improved housing conditions for the population
(relocation from dilapidated, obsolete, or substandard housing
to new residences), development and modernization of social
infrastructure (construction of modern schools, kindergartens,
clinics, sports facilities, cultural centres), creation of comfort-
able public spaces (parks, squares, pedestrian zones), in-
creased accessibility of social services for all population
groups, and new communal and transport infrastructure;

environmental effect: remediation and cleanup of contami-
nated industrial sites, riverbanks, and water channels; in-
creased green spaces; creation of “green corridors”; imple-
mentation of energy-efficient and “green” technologies; use
of renewable energy sources in new developments; and re-
duction of noise and air pollution levels [3];

urban development effect: increased density and connectiv-
ity of the urban fabric, optimization of transport flows (con-
struction of new roads, interchanges, river piers, and devel-
opment of public transport), formation of a modern and func-
tional architectural appearance of the territory, and creation of
a polycentric city structure.

Significant improvements in transport and engineering infra-
structure have a comprehensive impact on all components: eco-
nomic, social, environmental, and urban development.

Existing evaluation methodologies often fail to aggregate these
aspects into a single, comparable indicator. Therefore, there is
an urgent need for a comprehensive coefficient that can reflect
the integral effectiveness of transformations while accounting for
the specifics of state and private sector interactions.

2. CDT AS A DRIVER OF TRANSPARENCY AND
AN ANTI-CORRUPTION PLATFORM

One of the most significant and often underestimated advan-
tages of the CDT system is its ability to significantly reduce corrup-
tion barriers, eliminate legislative and administrative obstacles, and
simplify the procedure for accessing investment capital to valuable
urban land plots. Historically, the process of developing territories
in large cities has been associated with numerous fragmented ad-
ministrative procedures, lengthy approvals across multiple authori-
ties, and the need to interact with a large number of officials, creat-
ing fertile ground for opaque decisions and corruption [4].

The CDT system fundamentally changes this paradigm through
the following key mechanisms:

“Single Window” Principle and Unified CDT Decision: Instead of
disparate acts on demolition, reconstruction, zoning, or land sur-
veying, a single CDT decision is adopted for the complex develop-
ment of a territory. This document, developed and approved by
authorized bodies, comprehensively defines all parameters of fu-
ture development: boundaries of the territory, intended use of fa-
cilities, construction parameters, implementation stages, and
the investor’s obligations to create social and engineering infra-
structure. This significantly reduces the number of administrative
procedures and eliminates multiple decision-making points that
could be exploited for lobbying or extortion [5].

Example: before the introduction of CDT, obtaining all neces-
sary approvals for the redevelopment of a large industrial zone
could take years, requiring dozens of separate applications and
decisions from various city structures. Now, with a unified CDT

decision, the investor receives a comprehensive “roadmap” with
fixed conditions and review timelines, radically simplifying the pro-
cess.

Transparent and Competitive Bidding Procedure: the selection
of an investor for a CDT project is carried out exclusively through
open and competitive auctions. This ensures equal access to proj-
ects for all interested investors, regardless of their connections or
past achievements. All participation conditions, evaluation criteria,
and project parameters are publicly available, minimizing the pos-
sibility of backroom deals and ensuring fair competition. Auction
results are also public.

International Experience: the principles of open auctions for
the sale of development rights have been successfully applied in
megalopolises such as London (e.g., through the TfL land bank) and
Singapore (Land Sales Programme), where they have become
the foundation for attracting major international investments and en-
suring transparency (The Government Land Sales Programme: Turn-
ing Plans into Reality | Centre for Liveable Cities Knowledge Hub).

Clear Fixation of Project Parameters and Obligations: the uni-
fied CDT decision and the subsequent contract contain precisely
defined construction parameters, a complete list of social and en-
gineering infrastructure facilities, and implementation timelines for
each stage. This creates a highly predictable and stable environ-
ment for the investor, limiting the possibility of arbitrary changes to
conditions during project implementation, which eliminates “manu-
al control” by officials and significantly reduces business risks. In-
vestors know the “rules of the game” in advance.

Unified Property Expropriation Procedure and Fair Valuation:
although property expropriation is always a sensitive issue, CDT
provides a standardized, regulated, and transparent procedure
based on the market valuation of expropriated property. This re-
duces risks for property owners and minimizes opportunities for
undercompensation or delays, which in the past often led to con-
flicts and created conditions for informal “resolutions” or project
burnout. The involvement of independent appraisers and the pos-
sibility of pre-trial dispute resolution (e.g., through conciliation com-
missions) increases trust in the process.

Centralized Management and Coordination: The authorized
body, as a key element in managing the city’s land and property
complex, takes on centralized coordination of many processes
within CDT. This reduces the need for investors to “run between
offices” to obtain separate permits and approvals, which histori-
cally has been one of the main sources of administrative barriers
and corruption risks in the construction industry.

Thus, CDT serves not only as an effective urban development
tool but also as a powerful anti-corruption and deregulatory mecha-
nism, creating a more transparent, predictable, and ultimately more
efficient environment for investing in the development of a mega-
lopolis.

3. CONCEPT OF THE COEFFICIENT OF COMPLEX
DEVELOPMENT OF TERRITORIES (C CDT)

The proposed Coefficient of Complex Development of Territo-
ries (C CDT) is an integral indicator that reflects the project’s effi-
ciency in transforming a specific block or land plot in the city rela-
tive to its condition before the CDT project. This coefficient is
designed to serve as a unified, multicriteria indicator for assessing
the success and sustainability of urban development [6].

The formula for C CDT can be expressed as [7]:

Ceor = Vatter! Voerore) * Fpep * Fi - Fs - Fe Fu,
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where V., — Final value of the territory after CDT;
Vperore — INitial value of the territory before CDT,;

Fppp — Public-private partnership factor;

F; — Innovation factor;

F¢— Social effect factor;

Fr — Environmental effect factor;

F,— Urban development potential factor.

Further scientific research plans to address the issue of zoning
territories to compare C CDT values. For this purpose, typical zones
similar to each other will be identified. Additionally, based on ca-
dastral data, “Scales” will be developed for ranking C CDT.

The Final Value of the Territory after CDT (V,4,,) @and Initial Value of
the Territory before CDT (V,.1e) @re comprehensive indicators aggre-
gating various characteristics of the site before and after project im-
plementation. These indicators are not limited to the market value of
the land or real estate but include qualitative and quantitative param-
eters expressed in monetary or point-based equivalents. To calculate
these comprehensive “values”, a multicriteria approach is proposed,
such as the Analytic Hierarchy Process (AHP) or a point-based evalu-
ation method, where each indicator is assigned a specific weight.

Example Parameters for Calculating “Territory Value” (Hypo-
thetical).

Economic:

e market value of all real estate objects (residential, commer-
cial, industrial) and land rights on the site (before and after
CDT), determined by independent appraisers. The valuation
methodology must be standardized and comply with Federal
Law “Valuation Activities in the Russian Federation” dated
July 29, 1998, No. 135-FZ (as amended on February 14,
2024) and Federal Valuation Standards;

e projected annual increase in tax revenues to the city budget
from the territory (personal income tax, property tax, land tax,
corporate profit tax), land lease payments, and the number of
new permanent jobs.

Social:

e availability of places in kindergartens (places/1,000 resi-
dents) and schools (places/1,000 residents) on the territory,
meeting city standards;

e availability and accessibility (within walking or transport dis-
tance) of clinics, sports facilities, and cultural centres;

e area of new or reconstructed public spaces (parks, squares,
pedestrian zones) and their quality (presence of landscaping
elements, recreation areas, playgrounds).

Environmental:

e Green space area (sg. m/person or % of the total CDT terri-
tory area);

e reduction in pollution levels (air, water, soil) based on environ-
mental monitoring data;

e application of “green” construction standards (e.g., certifica-
tion under international systems like LEED/BREEAM or Rus-
sian equivalents).

Urban Development:

e land use coefficient (LUC) or building density (an indicator of
land use efficiency and potential (Table 1));

e number and quality of transport facilities (new roads, metro/
MCC stations, public transport stops) and improved transport
accessibility (e.g., reduced travel time to the city centre);

e formation of a modern, functional, and aesthetically appeal-
ing architectural appearance of the territory:

n
VaIue:Z(P,—,norma/ized -W).
i=1

Fppp — Public-Private Partnership Factor. This coefficient re-
flects the efficiency of risk and benefit distribution between part-
ners. Itis calculated as:

Fppp = (State Investments + Private Investments) / State Invest-
ments [8].

State Investments** may include direct budget allocations for
infrastructure (roads, networks), cadastral value of provided land
plots (or market value of lease rights), compensations for expropri-
ated property, costs of connecting to engineering networks (if cov-
ered by the state), and tax incentives provided by the state.

Table 1. Example Weight Coefficients for Calculating “Territory Value” (Hypothetical, Subject to Expert Evaluation)

Criterion Weight, % Subcriterion Weight, %, within Criterion Unit of Measurement
Economic Efficiency 35 Market value of all assets 40 Million rub
- Market value of all assets 30 Million rub/year
- Permanent jobs created 30 Units
Social Development 25 Availability of schools and kindergartens 30 Places/1,000 people
- Accessibility of healthcare institutions 25 Points (1-5)
- Area and quality of public spaces 15 Hectares/Points
- Housing quality 20 Points (based on satisfaction)
Culture, sports 10
Environmental Sustainability 20 Green and landscaped area 40 % of total area
- Reduction in environmental pollution 30 %
- Use of “green” construction technologies 30 Points (based on certification)
Urban Development Potential 20 Land use coefficient 30 Units
- Transport accessibility and connectivity 35 Points/Minutes
Engineering (water, sewage, electricity, heat, gas) 15 Points
- Architectural and urban appearance 20 Points (1-5)
Total 100 - - -
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Total Investment Volume includes state investments + private
investments (in real estate construction, internal infrastructure, and
landscaping).

Interpretation of Fppp:

Fppp = 1: All investments are made by the state (the project is
not a PPP);

Fppp > 1: State investments act as a catalyst, attracting a larger
volume of private capital. The higher the value, the more effectively
the state uses its funds to stimulate private investments.

Example: if the state invests 10 billion rub in infrastructure and
private investors contribute 90 billion rub to construction, then:

Frpp = (10 + 90) / 10 = 10.

This indicates high efficiency of state investments as a “trigger”
mechanism.

F; — innovation Factor: accounts for the implementation of ad-
vanced technologies and “green” standards. It can be evaluated on
a point-based system based on the presence of “smart city” ele-
ments (intelligent lighting, security systems, smart parking, sensor
networks), use of renewable energy sources, and certification un-
der LEED/BREEAM.

Fs — Social Effect Factor: Reflects improvements in the ac-
cessibility and quality of social facilities. It can be expressed as
the ratio of social facility availability per 1,000 residents before and
after the project or as a point-based assessment of the quality
and diversity of created social infrastructure (e.g., 0.8-1.2, where
1.0 is the norm).

Fr — Environmental Effect Factor: Reflects improvements in
the environmental situation. It can be expressed as the percentage
increase in green areas, reduction in pollution levels (e.g., NO,,
PM, 5, based on monitoring data), and the presence of modern wa-
ter treatment and waste management systems.

F,— Urban Development Potential Factor: Reflects the degree
of realization of the territory’s potential as outlined in the general
plan and land use and development regulations. It can be ex-
pressed as the ratio of the achieved land use coefficient (LUC) to
the maximum permitted or as a point-based assessment of compli-
ance with the approved architectural and urban appearance, aes-
thetics, and functionality.

The introduction of these additional factors shifts the focus from
purely commercial benefits to a comprehensive, sustainable devel-
opment effect, which is particularly important for territories.

4. METHODOLOGY FOR CALCULATION
AND DATA SOURCES

For the practical application of C CDT, a unified, integrated in-
formation database is required, combining data from various city
authorities and CDT participants. This database must be compati-
ble with the city’s existing geographic information systems (GIS).

Data Sources.

Executive Authorities provide:

e key data on the market value of land plots and real estate
before and after project implementation (based on independ-
ent appraisals conducted by accredited organizations in ac-
cordance with Federal Valuation Standards);

e information on land plots transferred under PPP and the terms
of such transfers;

e data on construction parameters (total area of commissioned
residential, commercial, and industrial real estate, number
of floors), number of jobs created, investment volumes in

construction, and information on the implementation of inno-
vative and energy-efficient solutions;

e information on transport infrastructure development (length
of new roads, construction of bridges, interchanges, number
of new public transport stops, metro/MCC/MCD stations) and
improvements in transport accessibility (changes in travel
time to key city points, throughput capacity);

e data on the construction and modernization of social infra-
structure (number of places in schools, kindergartens, clinics,
sports, and cultural facilities);

e information on environmental improvements (green area size,
environmental monitoring data before and after the project,
emission reductions, waste management volumes);

e data on engineering infrastructure.

Federal Tax Service: aggregated data on tax revenues from
the territory before and after CDT to assess the increase in the tax
base.

Private Investors/Developers: Detailed data on invested funds,
the volume of commissioned facilities, compliance with implemen-
tation timelines, and fulfillment of contractual obligations.

Methodology for Calculating “Territory Value” (V before and
V after).

To determine the Initial Value and Final Value of the territory,
the Analytic Hierarchy Process (AHP) by T. Saaty or similar multicri-
teria methods is proposed, allowing for the consideration of various
qualitative and quantitative indicators [9], assigning them weights
based on the priorities of the city’s urban development policy.

Identification of Key Criteria and Subcriterion: Detailed develop-
ment of a hierarchical structure of criteria (economic, social, envi-
ronmental, urban development) and their decomposition into mea-
surable subcriterion.

Data Collection: Relevant data on the territory’s condition be-
fore the project and projected/actual data after its completion are
collected for each subcriterion.

Data Normalization: all indicators are converted to a dimension-
less form (e.g., from 0 to 1) using appropriate normalization meth-
ods (e.g., linear scaling).

Determination of Weight Coefficients: This is the most critical
stage, requiring in-depth expert evaluation. Weights for each crite-
rion and subcriterion are determined using pairwise comparisons
(characteristic of AHP).

Aggregation of Results: The “Territory Value” before and after
CDT is calculated as a weighted sum of normalized indicators.

5. ROLE OF PUBLIC-PRIVATE PARTNERSHIP
IN COMPLEX DEVELOPMENT

Public-private partnership is a powerful catalyst for implement-
ing CDT projects. Given limited budget resources and the need to
attract large-scale investments, PPP enables efficient risk and re-
sponsibility distribution between the state and the private sector,
creating a synergistic effect. The state (represented by city or re-
gional executive authorities) often takes on the most capital-inten-
sive and long-term investments in main engineering and transport
infrastructure, as well as the approval of urban planning documen-
tation and land consolidation. This significantly reduces risks for
private developers and increases the investment attractiveness of
projects.

Example of Successful PPP Implementation in Territorial Devel-
opment: Redevelopment of the Former ZIL Plant Territory [10]
(Southern District of Moscow).
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Table 2. Comparison of PPP Models in Urban Development (Example)

Criterion Concession Model (Classic)

Strategic Partnership Model (e.qg., ZIL)

Risk Distribution

Capital Attraction Long-term, with guaranteed

investor income

Through auctions

Investor bears main construction risks. Clearly defined by
contract, often with the state taking some risks

Flexibility Less flexible, rigid contract terms

More flexible, adjustable at stages

Flexible, with the state often taking on main infrastructure
risks

Transparency High, through public tenders

CDT decision

High, through public auctions and unified -

Anti-Corruption Effect -

High, due to minimized contacts and consolidated decisions

The territory of the former ZIL plant, covering approximately
380 hectares, is a massive industrial zone relatively close to the city
center. Its redevelopment is one of the most ambitious projects,
considered a precursor to CDT in its modern interpretation.

Before Implementation: The territory was an outdated industrial
zone, inefficiently used, with low capitalization, environmental is-
sues, and a lack of social infrastructure. The absence of a unified
redevelopment approach created high barriers to private invest-
ment.

PPP Mechanism: A strategic partnership model was applied,
where the Moscow Government and major development compa-
nies (such as Etalon Group, LSR Group, etc.) divided functions and
investments, minimizing corruption risks through clear role distribu-
tion and transparent procedures:

e Executive Authorities: Took on the majority of investments in
key transport infrastructure (construction and modernization
of the “Technopark” and “ZIL” MCC metro stations, the new
“ZIl” station on the Troitskaya metro line, construction of
roads, bridges, and interchanges), external engineering net-
works, and the development and approval of comprehensive
urban planning documentation (master plan, planning pro-
jects). The city also assumed part of the obligations for creat-
ing social facilities (e.g., the CSKA Arena Ice Palace, some
schools, and kindergartens). Total state investments amount-
ed to tens of billions of rubles;

Private Investors: Acquired land rights (through open auctions
conducted by the Department of City Property) and made
the main investments in residential real estate construction
(millions of square meters), commercial facilities (business
centres, retail spaces), internal engineering infrastructure,
and landscaping. The volume of private investments in the ZIL
project is estimated at hundreds of billions of rubles.

Results: if we conditionally designate the ZIL project as a CDT
project, it can be considered one of the most successful examples
of redeveloping former industrial zones. Modern residential quar-
ters (“ZILART”, “Park of Legends”, etc.), new jobs, and actively
functioning sports, cultural, and commercial facilities have been
created on its territory. The capitalization of the territory has in-
creased manifold (Table 2).

Calculation of Fppp for ZIL (Hypothetical Example for Demon-
stration):

Assume state investments in infrastructure amounted to
100 billion rub, and private investments in construction totaled
1,000 billion rub. Then:

Fapp = (100 + 1,000)/100 = 11.

This high Fppp value indicates that each ruble of state invest-
ment attracted ten times more private capital, demonstrating
the high efficiency of PPP as a development catalyst [11].

The inclusion of Fppp in C CDT allows for:

e Objective assessment of the efficiency of budget fund utiliza-
tion: How effectively state investments stimulate private con-
tributions and ensure a multiplicative effect;

e Encouraging private capital attraction: High C CDT values,
considering the PPP factor, can serve as a benchmark for
selecting the most effective partnership models for future pro-
jects;

e Justifying the necessity of PPP: Clearly demonstrating that
comprehensive and large-scale development can only be
achieved with active participation from both sectors, not sole-
ly through budget funds.

6. SPECIFICS OF CDT APPLICATION IN NEW MOSCOW:
EXPANDING INVESTMENT HORIZONS AND UNIQUE
POTENTIAL

The territory of New Moscow (Troitsky and Novomoskovsky Ad-
ministrative Districts — TINAO), annexed to the capital in 2012, rep-
resents a unique testing ground for CDT projects [12].

Unlike the historically developed districts of “old” Moscow, New
Moscow has significant undeveloped or underutilized land plots,
creating unprecedented opportunities for large-scale complex de-
velopment “from scratch” with minimal encumbrances. This neces-
sitates a special approach to assessing the effectiveness and in-
vestment attractiveness of these territories.

In New Moscow, CDT enables large-scale planning and
a “clean slate”: the availability of large free territories allows for
the creation of comprehensive master plans and land plots for truly
integrated development, including not only housing but also full-
fledged clusters of jobs (technoparks, logistics centres, business
parks), extensive social, commercial, and recreational infrastruc-
ture. This minimizes the risks of “piecemeal development” typical of
densely built-up central districts and enables the creation of self-
sufficient, comfortable urban areas.

International Experience: Similar approaches were applied in
creating new urban districts in Singapore (e.g., Punggol), South Ko-
rea (Songdo), and China (Shanghai Pudong). In these cases, plan-
ning “from scratch” enabled the integration of the most modern
urban planning solutions, “smart” systems, and sustainable devel-
opment technologies

Minimization of Encumbrance Risks: The presence of large free
territories or lands with minimal encumbrances (e.g., agricultural
lands or inefficient industrial zones) significantly simplifies the prep-
aration of CDT projects. This reduces implementation timelines,
lowers costs for land acquisition or resident relocation, and mini-
mizes social risks. Investors receive “clean” plots with clear legal
status, a decisive factor for long-term investments.
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Attraction of New Investment Projects and Economic Diversifi-
cation: The enormous potential of New Moscow for creating new
industrial, logistics, high-tech, educational, and recreational clus-
ters make it highly attractive to investors seeking large-scale proj-
ects with long-term prospects. This contributes to the diversification
of the city’s economy, reducing the concentration of business activ-
ity in the center.

Example: The creation of large multifunctional clusters and in-
dustrial parks (“Rumyantsevo”, “Vnukovo”) in New Moscow, which
have become magnets for attracting high-tech companies and cre-
ating jobs outside the historical center.

Proactive Development of Social and Transport Infrastructure.
The application of various CDT projects in New Moscow enables
systematic and proactive development of related sectors, such as
the transport network (metro extensions, new highways, public
transport development) and social infrastructure, ensuring a high
quality of life for the growing population. This is critical for creating
a comfortable urban environment where residential and employ-
ment areas are balanced.

The introduction of C CDT, with specific factors for New Moscow
(e.g., increased weights for infrastructure and job creation “from
scratch” and integration of the natural landscape), will allow for the most
comprehensive evaluation of the effectiveness of such projects and
encourage further investments in this promising part of the megalopo-
lis. The reduction of corruption risks inherent in the CDT system is par-
ticularly important in the context of developing new, previously unde-
veloped territories for complex construction, where transparency of
rules plays a key role in attracting major strategic investors [13].

7. PRACTICAL APPLICATION AND ADVANTAGES
OF C CDT

The implementation of the Coefficient of Complex Development
of Territories (C CDT) will provide executive authorities with a pow-
erful, multifunctional tool for managing urban development.

Making Informed Strategic Decisions: Quantitative assessment
of comprehensive efficiency will enable more balanced and strate-
gically oriented decisions on the feasibility of implementing CDT
projects on specific territories, selecting those that maximize overall
benefits for the city across all aspects.

Attracting Investments: a clearly defined, measurable, and pub-
licly accessible efficiency indicator can serve as a compelling argu-
ment for investors. Demonstrating that CDT is not only profitable but
also reduces bureaucratic and corruption barriers makes the in-
vestment process more predictable, secure, and attractive.

Example for Investment Presentation: “The «City Quarter N»
CDT project has a projected C CDT = 3.5, significantly higher than
the average for similar projects, due to an optimal PPP model
(Fppp = 8.0) and a high share of innovative solutions, reducing op-
erational costs by 20 %”.

Monitoring and Controlling Efficiency: C CDT will enable real-
time tracking of changes in the territory before and after project
implementation, assessing the achievement of set goals across all
aspects (economic, social, environmental, urban development) and
adjusting development plans as needed. It is a tool for strategic
management of the CDT project portfolio.

Comparison and Benchmarking of Projects: The ability to com-
pare the effectiveness of various CDT projects in Moscow (includ-
ing between old and New Moscow), identify the most successful
practices, analyze the reasons for their success, and replicate
the best models in other territories.

Enhancing Transparency and Accountability: Publishing C CDT
values for completed projects will increase the transparency of city
authorities’ activities and the level of trust from the public and in-
vestment community. This is a step toward more open and effective
urban development management.

The introduction of the Coefficient of Complex Development of
Territories (C CDT) is a timely and necessary step to enhance
the efficiency, transparency, and sustainability of the CDT pro-
gramme in Moscow. This integrated indicator, accounting for not
only economic but also social, environmental, and urban develop-
ment aspects, as well as the public-private partnership factor, will
enable more informed decision-making, attract investments, and
ensure the sustainable development of the city.

The CDT system, due to its comprehensiveness, predictability,
and regulation, can significantly reduce traditional corruption barri-
ers and administrative obstacles, simplifying investors’ access to
valuable urban territories. This effect is particularly evident in New
Moscow, where CDT opens unique opportunities for large-scale
and transparent development of new spaces, contributing to
the creation of modern, self-sufficient urban districts.
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MeToponorusi OLleHKM KOMMJIEKCHOro
pa3BUTUA TEPPUTOPUN: UHTErpasibHbIN
KoacppuumeHt KPT

HacTosilas ctatea npepnaraeTt KOHUENUMO KodadduumeHTa
KomnnekcHoro passutusa Tepputopuii (K KPT). [laHHbIn Ko3d-
MULNEHT NPU3BaH CTaTb MHCTPYMEHTOM AN KONIMYECTBEHHOWN
OLIEHKM MHTEerpanbHon 3hheKTUBHOCTN MPOEKTOB KOMMIIEKCHO-
ro passutusi Tepputopuii (KPT) B ycnoBusix meranonuca. OH 6y-
OeT oTpaxaTb He TONbKO 3KOHOMWUYECKYID, HO U COLManbHYH,
3KONOrMYECKy U rpafoCTPOUTENBHYIO TPAHCHOPMaLMIO KOH-
KPETHOro KBapTasna Uin 3eMeSIbHOro y4acTka OTHOCUTENBHO ero
COCTOSIHMS OO peanu3aunn npoekta. Ocoboe BHUMaHWE yaene-
HO MHTerpaumm gaktopa rocygapCTBEHHO-4aCTHOrO NapTHEPCT-
Ba ([4I), yunTbiBatOLLErO COOTHOLLEHNE MHBECTULIMOHHOMO Ka-
nuTana co CTOPOHbl FOCYAapCcTBa U 4acCTHbIX MHBECTOPOB, YTO
NO3BOJSIUT KOMMJIEKCHO OLEHUTbL CUHEPreTu4eckuii acpdekT ot
Takoro B3anmopgencTus. Ctatbs TakXKe BCECTOPOHHE aHannan-
pyeT, kak cuctema KPT cyLLeCTBEHHO CHUXAaET KOPPYMNLMOHHbIE
6apbepbl, yCTPaHAET 3akoHOAATENbHbIE U aAMUHUCTPATUBHbIE
nperpagpl, a Takxe ynpoLaeT npoueaypy AOCTyna UHBECTULM-
OHHOro KanuTana K BeCbMa OrpaHM4YeHHbIM 3EMENbHbIM Pecyp-
cam meranonnca — 0Co6eHHO Ha TeppuTopun Hoson MockBbl,
roe hopMMpPYOTCH HOBbIE TOYKM pocTa.

Knro4eBbie cnoBa: K03hhpULUNEHT KOMMIEKCHOro pa3BuTus
TEPPUTOPUI, MHBECTULIMOHHbIV Kanutas, KOsIM4ecTBeHHas OLeH-
Ka KOMI1/1eKCHOU 3Gh(heKTUBHOCTU, MHXKXEHEPHAas 1 TpaHCrnopTHas
UHQPaCTPyKTypa, opraHbl UCOSTHUTENIbHOM B/IACTU, rOCY[apCT-
BEHHO-4aCcTHOe NapTHepPCTBO, KOMI/IEKCHas 3acTpovika Teppu-
TOpUN
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Integrated development of the territory:
the principle of the mechanism and its
attractiveness for developers

The purpose of this scientific paper is to analyze aspects of the attractiveness of integrated development of ter-
ritory (IDT) projects for developers. To this end, a phased study was conducted, which began with an examina-
tion of the basic concept of the IDT mechanism and, based on regulatory and legal provisions and applied de-
sign, described the conceptual basis of IDT, which includes functional and target vectors of action and four types
of IDT through which the mechanism manifests itself. Next, assumptions are made about the prerequisites for
ﬁ m‘ the emergence of IDT mechanism, including, for example, growing interest in the complexity and clustering of
- economic systems, as well as a high demand for innovative development in all spheres of life. The authors note
\{ that the key actors in the implementation of IDT project are the developer and government representatives, which
have special powers and whose joint interaction allows for positive synergy to achieve one of the most important
national goals of creating a high-quality and safe living environment. The authors argue that developers should
be recognized as the main actors in the IDT project, because without their resources, the high-quality transfor-
mation of the territory designated by the government is impossible. From this point of view, the authors conduct-
ed an analysis and formulated the concept of the investment attractiveness of IDT project, and based on the ad-
vantages and imperfections of the mechanism, they identified the main aspects of IDT project's attractiveness for
a development company. In conclusion, the authors analyzed the multiple effects of IDT mechanism, which can
improve the lives of stakeholders — investors (developers), government representatives, citizens, and business-
es — by exerting a positive influence on each of them. Thus, it is assumed that further research and development
of the topic of investment attractiveness assessment within the framework of pre-investment studies will increase
the effectiveness of mutually beneficial partnerships between developers and the state in the field of IDT, allow-
ing for the creation of a sustainable environment for life.
Keywords: integrated development of territories (IDT), real estate development, developer, government, hous-
ing conditions, urban environment, land assets, investment attractiveness of the IDT project, pre-investment
study
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he current challenges facing the construction
I industry in the Russian Federation, including,
for example, the inadequacy of housing condi-
tions and related infrastructure to meet the modern
needs of society and difficulties with effective and ra-
tional land use, essentially determine a single fede-
ral-level task of comprehensively improving the ac-
cessibility, quality, and safety of housing for the pop-
ulation [1]. In addressing this complex task, the gov-
ernment, in collaboration with scientific and business
communities, is constantly searching for, studying
and implementing effective approaches and tools
that meet the advanced demands of civilization
transmitted throughout the world and are aimed at
even the slightest improvement in reproductive activ-
ity. Such searches for new forms and meanings gave
rise to the mechanism of integrated development of
territory (IDT), thereby giving a significant impetus to
the expansion of the horizons of residential real es-
tate development.

The IDT mechanism has been rapidly evolving
in the Russian Federation for several years now. At
the end of December 2020, following the results of
reviews, Federal Law No. 494-FZ of December 30,
2020, “On amendments to the Urban Planning
Code of the Russian Federation and Certain Legis-
lative acts of the Russian Federation in order to en-
sure the integrated development of territories” [2]
was approved and put into effect. Upon entering
into force, this document introduces a number of

additions and amendments to the Urban Planning
Code of the Russian Federation (UPC of RF), mainly
concerning the IDT mechanism [3]:

e the concept of IDT is defined as a set of meas-
ures carried out in accordance with the ap-
proved documentation on the planning of
the territory and aimed at creating favorable
living conditions for citizens, updating the liv-
ing environment and common areas of settle-
ments, municipal districts, and urban districts;

e four types of IDT have been identified, each
with its own distinctive features and imple-
mentation procedure;

e within the framework of IDT projects, the pos-
sibilities for the expropriation of land plots and
other types of real estate for the needs of
the state and municipalities have been ex-
panded;

e the procedure for adopting and implementing
IDT decisions has been established, and pro-
visions for concluding IDT agreements have
been defined;

e provisions have been introduced to protect
the rights of interested parties (landowners,
citizens) during the implementation of IDT pro-
jects, among other things.

Since the IDT mechanism is only in the early
stages of its development in the country, there is no
unified information system responsible for the op-
erational control of IDT projects. Open sources pro-
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Integrated Development of the Territory (IDT) (Part 34 of Article 1 UPC of RF) — is a set of measures carried out in accordance
with the approved documentation on the planning of the territory and aimed at creating favorable living conditions for citizens,
updating the living environment and common areas of settlements, municipal districts, urban districts

[ ] [ ]
IDT Goals (Article 64 UPC of RF)

Ensuring the achievement of indicators, including in the field
of housing construction and improvement of living conditions
of citizens, in accordance with the decrees of the President
of the Russian Federation, national projects, state programmes

( )

Ensuring balanced and sustainable development
by improving the quality of the urban environment and
improving the appearance, architectural, stylistic and other
characteristics of capital construction facilities

Creating the necessary conditions for the development
of transport, social, engineering infrastructures,
landscaping, and increasing the territorial
accessibility of such infrastructures

V

IDT “the initiative of the government”

IDT of residential buildings site IDT of non-residential buildings site IDT of an undeveloped territory
(Part 1, 2 of Article 65 UPC of RF) |  (Part 1, 4 of Article 65 UPC of RF) (Part 1 of Article 65 UPC of RF)

It is carried out within the boundaries of one or more elements of the planning structure, their parts, within
the boundaries of which land plots (LP) or capital construction facilities (CCF) are located:

LP that are in state or municipal
ownership, or LP that are not
delimited by state ownership,
including those with CCF located
on them, provided that LP and CCF
are not burdened with the rights of
third parties, with the exception

of easements, public easements

Improving the efficiency of the use of territories,
including the formation of a comfortable urban
environment, the creation of service facilities
and places of employment

Creating conditions for attracting
extra-budgetary sources of financing
for the renovation of built-up areas

V

IDT the initiative of legal owner
(Part 1 of Article 65, Article 70
UPC of RF)

It is carried out by one or more owners

of LP and (or) CCF located on them,
with the exception of owners of linear
items, including persons to whom LP that
are in state or municipal ownership

are leased or used free of charge

in accordance with land legislation

N ”

IDT Types

» emergency and demolished or
reconstructed residential buildings,
blockaded buildings, residential
housing facilities;

o residential buildings, houses of
blocked buildings, residential
housing facilities that are not

e emergency and subject to demolition
or reconstruction of a CCF (with the ex-
ception of the residential buildings);

o CCF (with the exception of
residential buildings) that are planned
for demolition or reconstruction
according to targeted programmes;

recognized as emergency, but meet
the requirements of the subjects of
the Russian Federation and are
characterized by a high level of
wear, inadequate technical
condition or lack of engineering
support systems

e LP and (or) CCF that do not comply
with the types of permitted use and
the maximum construction parameters
established in the Rules of Land Use
and Development;

o CCF that are unauthorized buildings

Fig. 1. The conceptual basis of the IDT mechanism (compiled by the author)

vide the following statistical data for mid-2025, characterizing busi-
ness activity in the field of IDT [4]:

e in 77 constituent entities of the Russian Federation, 1,013 ter-
ritories with a total area of almost 22.6 thousand hectares and
an urban development potential of 165.32 million square me-
ters, including 122.8 million square meters of residential
space, are in the active stage of IDT implementation;

e 830 decisions on IDT have been adopted, including almost
40 % (308 decisions) on residential IDT, with a total area of
16.4 thousand hectares and an urban development potential
of 124 million square meters, of which 86.96 million square
meters are residential space;

e during the implementation of the IDT residential development
programme, approximately 270,000 square meters of hous-
ing was resettled, including 230,810 square meters of housing
in disrepair, thereby improving living conditions for 151.80
people.

The conceptual basis of the IDT mechanism, on which the prac-
tical implementation of integrated development projects is based,
consists of its functional and target vectors of action, as well as
types of IDT characterized by their specific features (Fig. 1) [3].

The target guidelines of the IDT concept, enshrined in the do-
mestic legal framework, are the consequences of national econom-
ic tasks that need to be solved. Thus, several key prerequisites for
the genesis and implementation of IDT can be identified.

Firstly, the central figures are the strategically important goals
outlined in legal doctrines, mainly related to improving housing

conditions and creating a high-quality and safe urban environment.
To this end, the current Strategy for the development of the con-
struction industry and housing and communal services of the Rus-
sian Federation has defined priority tasks: commissioning more
than 1 billion square meters of housing stock (for the period from
2021 to 2030), a steady reduction in substandard housing and im-
provement of housing conditions for certain categories of citizens,
improvement of the environment and urban infrastructure [1]. In this
situation, where high rates of reproduction are necessary, the IDT
programme has been nominated as a driver of business activity
and effective productivity in the creation of real estate and related
infrastructure.

Secondly, there is the separate issue of land, which consists of
an acute shortage of high-quality land resources for construction in
central areas of the city and the need to increase the urban devel-
opment potential of settlements. Today, we are witnessing a high
level of urbanization of urban areas and the irrational distribution of
land in large settlements, resulting in low functionality of urban
space and problems with logistics corridors, natural landscape
zones and accessibility of social facilities. The IDT programme,
which involves simplified land acquisition schemes, is designed to
ensure the effective use of territories where it is possible to build
housing and the infrastructure necessary for life support [1].

Thirdly, current approaches to urban planning and decision-
making are focused on the interests of the present or immediate
future (up to 5 years), with little consideration given to the potential
of the territory in the longer term (10-20 years). It is believed that
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Fig. 3. Assessment of investment attractiveness within the framework of the IDT (compiled by the author)

such a conservative approach, which involves low activity in the im-
plementation of innovative solutions, hinders territorial and spatial
development. However, the direct identification of promising urban
development vectors at an early stage in a complex territorial plan-
ning system would significantly reduce wasteful costs and errors
in urban development activities [5, 6].

Fourthly, one of the trends in the country's economy in recent
years, including in the investment and construction sector, is
the complexity, consolidation and enlargement of activities and pro-
jects [7]. The increasing clustering of territories (residential, social,
industrial), progressive modular construction, the formation of digi-
tal platforms and common data environments, and other integrated
solutions have already taken root and are widely used in the prac-
tice of the urban development sector, increasing the pace of socio-
economic and, at the same time, scientific and technological devel-
opment.

Fifthly, the IDT programme, derived from the concept of the com-
mon good, correlates perfectly with the paradigms of sustainable
development and ESG-concept, which assume the progressive
movement of all spheres of activity towards the development of so-
ciety in three directions at once: social responsibility, economic ef-
ficiency and environmental well-being [8, 9]. Both within the frame-
work of individual IDT projects and as a cumulative result of
the systematic implementation of the IDT campaign, it is assumed
that the current needs of all interested parties will be met without

harming the environment but, on the contrary, striving to improve
the ecological situation.

IDT, which involves a project-based approach, is built on the re-
lationships between specific subjects. Through cooperation, devel-
opers and government representatives are able to create conditions
for the sustainable and harmonious development of the territory.
Government structures, as the ideological drivers of the IDT pro-
gramme, are responsible for strategic planning — they dispose of
land assets and provide comprehensive infrastructure and regula-
tory support. The developer, as the key creator of residential real
estate, in turn, invests resources, contributes organizational capital
(both physical and intellectual) and implements a full cycle of terri-
torial transformation. Such a mutually beneficial partnership stimu-
lates the improvement of the urban environment, the creation of new
jobs and the improvement of living conditions for the public, which
together brings us closer to achieving the National goal of a “Com-
fortable and safe living environment” (Fig. 2).

Urban planning, which is primarily a function of the govern-
ment, is designed to determine and coordinate the spatial organiza-
tion of the territory, to form a balanced and rational territorial struc-
ture for land management in order to achieve planned social and
economic objectives [5]. Territorial and spatial planning activities
include measures for the multifaceted regulation of urban develop-
ment, counteracting negative market trends and acting as an
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important tool for ensuring sustainable development and improving
quality of life.

Today, the regulatory and methodological support for the IDT
mechanism is being systematically developed, which should clarify
some of the provisions of the mechanism and eliminate existing
imperfections in the regulatory framework. For example, regulatory
documents are being actively developed, in particular, a set of rules
entitled “Urban Development. Comprehensive Development of Ter-
ritories: General Provisions for Building Urban Environment Models”
which contains provisions on the formation of high-quality residen-
tial development, using the principles of organizing urban environ-
ment models in the development of urban planning documentation.
For the government representatives, which is rightfully the initiator
of IDT, a methodological toolkit has been accumulated for the care-
ful selection and evaluation of territories for IDT, preparation, initia-
tion and implementation, as well as spatial and economic modelling
of IDT projects [10, 11]. This documentation allows state bodies to
conduct their activities with greater confidence.

The base for project activities in the field of development plan-
ning for developers who appear as implementers of the territory
development programme, methodological tools based on the re-
sults of the analysis are currently insufficient, which generates
a large number of uncertainties and uncertainty on the part of de-
velopers to enter into the IDT project. As a result, this problem leads
to low investor interest in the territorial transformation process and,
ultimately, to a slowdown in the implementation of the IDT pro-
gramme. In this case, it is fair to note that for a developer investing
their financial and non-financial resources, it is important that
the IDT project be attractive for investment (Fig. 3).

In the current circumstances, it seems appropriate to introduce
the author's term “investment attractiveness of the IDT project” and,
based on the existing conceptual framework, provide a more pre-
cise definition [12-14]. The concept of the investment attractiveness
of a IDT project is proposed to be understood as an interconnected
system of criteria reflecting the advisability of investing different re-
sources to the IDT project, taking into account the cumulative po-
tential of the developer (subject) and a comprehensive description
of the characteristics of the specific IDT project (object) and
the possibility of obtaining a multifaceted positive effect (both finan-
cial and non-financial) for all stakeholders in the event of a subject-
object relationship.

The investment attractiveness of IDT for developers lies in
the following positive aspects [15, 16]:

e the location of most of the land plots sold within the framework
of IDT in already developed or developing areas, mainly in
an accessible environment with socially significant infrastruc-
ture;

e assistance from government representatives at various levels
in the implementation of the IDT project and an acceptable
administrative burden for developers;

e a potential increase in the liquidity and margin of the invest-
ment object due to modern approaches to the organization of
the territory, internal technological efficiency and the external
appearance of the development product;

e relatively low cost of entering the IDT project and, conse-
quently, obtaining a land plot for development, compared to
obtaining rights to a land plot within the framework of classic
point development;

e the possibility for developers to obtain preferences from
the government on other projects;

e low probability of future perturbations of investment objects

planned for placement or already placed within the frame-
work of the IDT;

e potential increase in the organization's brand recognition and
growth in public loyalty.

On the other hand, practical experience in implementing
the programme, as well as individual studies and expert opinions,
indicate the existence of shortcomings and vulnerabilities in the IDT
mechanism, which, in general, predetermine the problems of
the IDT programme in the Russian Federation and its unattractive-
ness to investors [17-19]:

e the existence of legal gaps related to imperfect legislative
regulation (issues of real estate seizure for IDT purposes, par-
ticipation in bidding procedures, determination of IDT bound-
aries, and others);

irrational assessment by the government representatives of
the terms and costs of implementation IDT projects, charac-
terized by values that are not comparable with the real capa-
bilities of the developer;

unsatisfactory quality of the land plot, characterized by territo-
rial, technical and legal encumbrances;

high probability of a “zero cycle” burden on the developer in
the IDT project — the need to use the developer's resources
to resettle residents from dilapidated housing, demolish exist-
ing buildings on the site, and carry out large-scale planning of
the allocated territory;

high probability of social burden on the developer in the IDT
project — the need to use the developer's resources to build

social infrastructure facilities — kindergartens, schools,
healthcare facilities, sports and administrative and business
facilities;

high probability of the IDT project imposing a burden on
the developer in the form of obligations to create communal
and transport infrastructure — the need to use the develop-
er's resources to renovate or build new engineering and tech-
nical support networks, carry out aesthetic and architecturally
expressive landscaping of the territory and construct the re-
quired street and road network infrastructure.

Thus, the IDT mechanism has both certain advantages and ob-
vious shortcomings, creating dissonance for the developer. In such
conditions, the difficult and strategically important decision to in-
vest in the IDT project should be made on the basis of an assess-
ment of investment attractiveness, taking into account the opportu-
nities and risks of an individual investor and involving a thorough
systematic analysis of past and present experience, as well as fu-
ture market trends.

A systematic approach involves the integration of multiple pro-
cess components, each of which is focused on a specific area of
the project (urban planning, finance, juridical, etc.) [20]. In a chang-
ing economic environment, it is extremely important to consider
these elements together in order to understand their interrelation-
ships and influence on each other. It is advisable to implement such
a systematic approach at the pre-investment stage in order to form
a comprehensive and holistic understanding design feature, which
will allow us to predict potential difficulties and identify the best
ways to resolve them before investing funds. Based on the results
of the pre-investment study, in addition to an accurate and reason-
able assessment of the investment attractiveness of the IDT, in
the event of a positive investment decision, the developer gains
confidence in its activities at all stages of the project life cycle,
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Fig. 4. Positive multiple effect of implementing the IDT mechanism on different participants (compiled by the author)

which significantly increases the likelihood of its successful com-
pletion in accordance with the planned objectives [21, 22].

Based on the above, it seems promising that, under the current
conditions, the proposed concept of assessing the investment at-
tractiveness of IDT project by a developer as part of pre-investment
research will serve as a tool for forming a realistic picture of the future
development of the territory within the IDT and determining the most
effective scenarios for its implementation. The developer's entry into
the IDT project can subsequently have a significant impact on vari-
ous project participants, from state and municipal authorities and
developers to citizens and business representatives. For government
representatives, the IDT becomes a tool for systematic planning, al-
lowing them to harmonize interests and ensure the sustainable devel-
opment of the urban environment and the economic climate as a
whole. Developers make a profit and gain new opportunities to im-
plement large-scale projects. The population and the business com-
munity benefit from infrastructure upgrades, improved living stand-
ards and better conditions for business. Thus, the IDT has a multiple
effect and thereby forms an interconnected system in which the co-
ordinated efforts of all programme participants (stakeholders) enable
them to reap positive benefits in the future (Fig. 4) [23-26].
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KoMnnekcHoe pa3Butue TeppuUTopun:
NPUHLMN MEeXaHU3Mma U ero
npuBneKaTenbHOCTb AJS AeBeNonepoB

Llenbto gaHHOM Hay4YHOW cTaTbM ABMSETCA aHann3 acrnekToB
NpUBEKATENbHOCTU NMPOEKTOB KOMMIIEKCHOIO pasBuTUs Tep-
putopumn (KPT) pnsa pneeenonepoB. [nsa 3Toro 66110 NpoBefe-
HO MoaTanHoe UccnefoBaHne, B Ha4ane KoToporo pacCMOTPEHO
OCHOBHOE noHsATHe MexaHnama KPT 1 Ha ocHOBaHUM HopMaTuB-
HO-NPaBOBbIX MOMOXEHUM WU NPUKNAAHOro 3ambicnia onucaHa
KoHUenTyanbHasa ocHoBa KPT, cogepxalias B cebe dyHKLUMO-
HasnbHO-LieneBble BEeKTOpbl Aenctens u Yetbipe Buaa KPT, yepes
KOTOpble MEXaHW3M UMEET CBOEe MposiBnieHne. [lanee BbIABUHY-
TO NPEAnoNoXeHne 0 NPeAnochINIkax BOZHUKHOBEHUS MEXaHN3-
Ma KPT, cpeau koTopbIx, Hanpumep, Bo3pacTaloLwwmnn nHtepec
K KOMMJIEKCHOCTN N KnacTtepus3aunum 3KOHOMUYECKUX CUCTEM,
a TakXe BbICOKas MOTPebHOCTb B MHHOBALMOHHOM Pas3BUTUM
BCeX chep Xn3HeaesaTenbHOCTU. ABTOPbI OTMEYAIOT, YTO Kitoye-
BbIMW Cy6beKkTaMu peanuaaumm npoekta KPT aBnsioTca geseno-
nep 1 rocyfapcTeo, obnaparoLme 0cCo6eHHbIMU OEeNCTBY LM
cunamu, 1 COBMECTHOE B3anMOLENCTBME KOTOPbIX NMO3BONAET
[OOUTLCA MOMOXUTENbHON CUHEPTrUU ANs AOCTUXEHUS OJHOMN
13 Hanbosee BaXHbIX HaUMOHamNbHbIX Lenen no hopmmnposa-
HUIO KA4eCTBEHHOW 1 6e30MacHON cpepbl XU3HEAEATeNIbHOCTH.
BbIABMHYTO Cy>X[eHWe 0 TOM, YTO MMEHHO AeBesionepa creay-
€T Nnpu3HaBaTb OCHOBHbIM akTopoM npoekTta KPT, notomy Kak
6€e3 ero pecypcoB ka4yecTBeHHas TpaHchopMauus BblAENEHHON
rocyfapcTBOM TEPPUTOPUN HEBO3MOXHA. C 3TOM TOYKMU 3peHus
npoBefeH aBTOPCKUI aHanusa 1 cpopMynnMpoBaHO MOHATUE UH-
BECTULMOHHOW npuBnekarensHocTn npoekta KPT, a Takxe Ha
OCHOBaHWUV NPEUMyLLIECTB N HECOBEPLLEHCTB MexaHu3mMa onpe-
OerneHbl OCHOBHbIE acneKTbl npuBnekaTenbHocTn npoekta KPT
ONns [eBenonepckon komnaHun. B 3aknoyeHnn asTopamum npo-
aHanM3npoBaH MHOXECTBEHHbIV apdekT mexaHnama KPT, ko-
TOPbIN CNOCO6EH YNyYLUUTb CYLLIECTBOBaHNE 3anHTEPECOBaHHbIX
CTOPOH — MHBECTOpa (fAeBenonepa), rocyfapCTBEHHbIX CTPYK-
Typ, HacenexHue, 6U3HeC, okasbiBas Ha Kaxaoe M3 HUX CBOE No-
noxuTensHoe BAusHue. Takum o6pa3oM, npegnonaraercs, Y4To
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JanbHenlme nccnefoBaHus U pasBuTue TeMaTUKU OLIEHKU WH-
BECTULIMOHHON NpUBNEKaTENbHOCTY B paMKax npeAbIHBECTULIN-
OHHOW NPOPabOTKM NOBLICAT IPHEKTUBHOCTL B3ANMOBbIFOAHOIO
napTHepcTBa AeBenonepoB 1 rocygapcTea B o6nactu KPT, no-
3BOJIAS CO3[aBaTh YCTOMUMBYIO Cpepy ANs XU3HeOeATeNbHOCTH.
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Corporate registers of requirements
on the path of development of technical
regulation in construction

This paper examines the main changes in the normative and technical regulation of the construction industry as-
sociated with the beginning of the implementation of the register principle, digital transformation and the gradu-
al transition to parametric standardization. Most of the ongoing changes are aimed at reducing the time and cost
of surveys, design and construction, improving the quality of design and construction products. They are becom-
ing everyday professional practice.

The paper pays special attention to the registry principle, which provides for the formation of an integrated sys-
tem of regulatory documents containing general mandatory requirements applicable to all stages of the life cycle
of capital construction projects. Such registries can and should contain a full volume of information and the tools
necessary for working with it, which are required by a specialist. In this regard, registries are increasingly called
digital technology. The paper briefly analyzes the results of the first year of operation of the digital Register of Re-
quirements to be used in engineering surveys, design, construction and demolition. The prospects for converting
this Register of Requirements into machine-readable and machine-understandable formats, lists of tasks to be
solved and conditions for further development are considered. A comparison with registry tools used in Russia
and foreign countries is made. The issues of updating requirements within the existing and newly created regis-
tries are raised. A rationale for the use is proposed and an assessment of the capabilities of corporate registries
of requirements as part of information systems or standards of organizations is carried out. In the paper, the au-
thors touched upon promising issues of forming automated requirements management systems. Continuing with
previous publications, the authors develop issues of system integration of requirements registers and paramet-
ric standardization technologies.

Keywords: Digital Register of Requirements, parametric standardization method, machine-readable format,
machine-understandable format, organizational standard, corporate registers
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A YEAR WITH THE REGISTER
OF REQUIREMENTS

he Russian construction industry has been un-

I dergoing significant changes in recent years.
The process of updating and revising norms

and standards is underway, taking into account
the transition to the register principle and parametric
standardization. The information system “Register of
requirements to be applied in engineering surveys,
architectural and construction design, examination of
design documentation and (or) examination of the re-
sults of engineering surveys, construction, recon-
struction, major repairs, operation and demolition of
capital construction projects” [1] has been operating
for a year now (hereinafter referred to as the Register
of Requirements), posted on the portal “Stroykom-
pleks.RF”. And for more than two years, tasks related
to the transition to machine-readable and machine-
interpretable regulatory and technical documentation
have been actively discussed and implemented. Al-
most all organizations subordinate to the Ministry of
Construction are involved in these tasks, adding to

regulations on the safety of buildings and structures
has changed:

e the basis for compliance with the require-
ments of the Federal Law is now the Register
of Requirements;

e international standards, international codes of
practice, regional codes of practice and re-
gional standards can be used as the eviden-
tiary base of technical regulations by law;

e organization standards (OS) are equal in their
status for the evidentiary base of technical
regulations to codes of practice, GOSTs and
other standardization documents [3].

As another type of document, the application of
which ensures compliance with the requirements
of the technical regulations in the new version of Ar-
ticle 6 of 384-FZ (TR on the safety of buildings and
structures with amendments as of December 25,
2023), the following will be considered:

e research results;

e calculations and (or) tests;

e modelling of scenarios for the occurrence of
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them the development of a unified classification sys-
tem for building materials, products and structures,
filling the classifier of construction information, and
others [2].

In particular, after the entry into force of Federal
Law No. 653-FZ of 25.12.2023 “Amendments to
the Federal Law «Technical Regulations on the Safe-
ty of Buildings and Structures» and Certain Legis-
lative Acts”, the evidentiary base of technical

hazardous natural processes and phenome-
na and (or) man-made impacts, including in
the case of an unfavourable combination of
hazardous natural processes and phenome-
na and (or) man-made impacts;

e assessment of the risk of occurrence of haz-
ardous natural processes and phenomena
and (or) man-made impacts. The Register of
Requirements does not provide for a division
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of requirements into “mandatory” and voluntary, and its crea-
tion and development are directly related to the process of
converting regulatory and technical documentation of stand-
ards into a machine-readable and machine-interpretable for-
mat [4].

The next step in the modernization of the construction industry
is the transition to parametric standardization. Since April 12, 2025,
CP 555.1325800.2025 “System of regulatory documents in con-
struction has been put into effect. Basic Provisions”. In addition to
the fact that this document establishes the basic provisions of
the system of regulatory documents in construction and is the basis
for further updating and digitalization of regulatory and technical
documentation, it also assumes the introduction of elements of
the parametric method, which allows taking into account the char-
acteristics of specific construction sites and regions [5]. The new
standardization system described in the CP is aimed at stimulating
the innovative development of the industry, improving the quality
and safety of construction projects. “A clear hierarchy of require-
ments and other types of provisions of regulatory documents, en-
suring the «modularity» of new generation standards, transparency
and verifiability of the established parameters, as well as interdisci-
plinarity and consistency of regulatory requirements are the funda-
mental principles of the parametric method of standardization in
construction”, said Alexander Neklyudov [2].

In relation to the digital transformation of the industry, the ap-
proval of the new CP assumes the possibility of translating the re-
quirements of regulatory technical documents into a machine-read-
able format for further integration into digital tools (BIM, CAD,
calculation complexes) and automation of checks and analytical
scenarios. By 2030, it is planned to translate the Register of Re-
quirements into a machine-readable format, eliminating double in-
terpretations and discrepancies. It will be based on regulatory and
technical documentation updated in accordance with the provisions
of the new CP. As noted by the CP developers and experts, these
steps are designed to automate the assessment of compliance of
construction projects with safety and quality requirements, reduce
the design and construction time, and increase the efficiency of
control and supervisory activities [2]. Based on the information pre-
sented, it can be concluded that, firstly, in order to create a Register
of Requirements in a machine-readable format, as well as to switch
to using the parametric standardization method, it is necessary that
the provisions of regulatory acts be clearly formulated and unam-
biguously interpreted by representatives of the professional com-
munity of architects, surveyors, designers and experts [5]. Second-
ly, methods or tools are needed to formalize clear and unambiguous
provisions of regulatory acts in the structure of relevant documents,
to extract them from texts, and to transform them into logical units
for further integration into specialized software and for use in auto-
mation. Thirdly, methods and tools are needed for effective work
with Registers of Requirements and Parameters, as well as for their
use at all stages of the life cycle of capital construction projects.

ANALOGUES AND ALTERNATIVES

In connection with the above-described changes in approach-
es to regulatory control occurring in the construction industry, work-
ing with requirements registers should become a permanent prac-
tice. And following the new requirements for the design and use of
regulatory documents, new requirements for specialists in the con-
struction industry appear, when the introduction of new working
methods in a large number of construction and design processes
becomes necessary. At the moment, the Requirements Register

contains about 163,600 requirements from more than 1,000 docu-
ments, but as feedback from industry specialists shows, this is
quite a few. In this regard, individual IT sector companies have be-
gun developing their own registers. In particular, JSC “Kodeks” is
developing the “TechExpert Requirements Register: Construction”.
As the developers note, the register already contains more than
270,000 requirements extracted from more than 1,300 regulatory
documents, including mandatory requirements from the Register
posted on the Stroykompleks.RF portal, as well as the designer's
requirements for voluntary application from various regulatory doc-
uments [6]. It should be noted that the developers aim not only to
identify requirements from as many documents as possible re-
quired by specialists, but also to ensure that these requirements are
updated. At the same time, the task of updating is implemented in
different ways.

What can foreign experience tell us about these issues? Most
often, such solutions are related to the automation of verification of
compliance of construction projects with the requirements of stan-
dards in BIM models and involve the creation of a system of rules,
knowledge graphs and ontologies (automated compliance check-
ing, ACC or Automated Compliance Checking) [7]. It should be
noted that information models of buildings are used as a source of
structured data in many countries. ACC consists of 4 stages: con-
version of the standard into machine-readable formats, preparation
of data for design (based on BIM), analysis and justification of com-
pliance, presentation of results and reporting. Similar solutions exist
in the USA — CodeComply [8], in the EU [9], and in China — Intel-
ligent Project Verification [10]. The check is carried out on the basis
of translating the standards into xml format, and then entered into
a graph database to generate various intelligent scenarios. Some of
the listed solutions are aimed at transforming building codes and
regulations described in plain text into machine-readable docu-
ments using a domain-specific rule language, as well as automat-
ing the process of checking compliance with regulatory require-
ments using a semantic structure that combines processes,
regulations, data and digital tools for issuing building permits. In
a similar form, Registries of Requirements exist abroad. For exam-
ple, in the form of codes — the International Residential Code (IRC).
This is a comprehensive code that includes requirements for con-
struction, plumbing, mechanics, gas fuel and electricity for one-
and two-family homes and townhouses up to three stories high [11].

The main problems both in Russia and abroad, when develop-
ing such solutions, are high labor intensity and complexity. These
include: problems with terminology, inconsistency and difficulty in
finding a balance between human control and algorithmic solu-
tions, lack of machine-interpretable norms and formalization of
regulatory texts, the need for manual processing of information and
its formalization, frequent changes in regulations. Therefore, the first
and important steps to solve these problems are called: coopera-
tion of regulators, developers and industry companies, parallel de-
velopment and formalization of regulatory documents (creation of
methods and algorithms for automation of various parts of this pro-
cess), quality and uniformity of terminology.

CORPORATE REQUIREMENTS REGISTERS

The problems described are typical for developers: govern-
ment agencies that create registers and IT companies that create
the corresponding software. At the same time, the methods for ap-
plying registers that suit them are often not suitable for specialists
on the ground. The designer is not interested in the specifics of
digital document markup, semantic analysis, etc. In this regard,
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a logical question arises: does a specialist need to wait until all
the requirements necessary for his work are entered into the regis-
ters, and a method for their application is developed, or any IT tools
are created for further work with requirements on the ground. If we
allow this option, then the time required to implement the tools in
work will consist of the time of waiting for a ready-made solution, as
well as the time required to acquire skills in working with ready-
made tools. All this lengthens the time lag and reduces the oppor-
tunities for quick implementation in work and for building your own
convenient work algorithms within your company to solve specific
problems. This is becoming especially important for large players
who want to be innovative and to lead in their industry, as well as for
small companies where there are resource constraints. At the same
time, the described problems concern work with the Register of
Requirements already today, and the regulator is already requiring
a further transition to parametric standardization. After all, a stan-
dardization system reformatted in this way will be able to more suc-
cessfully solve the problems facing construction and ensure in-
creased safety of construction products, their reliability and quality,
improve the energy efficiency of buildings, working conditions and
life of citizens [12].

Therefore, it seems possible and more suitable to start working
with the requirements registers in a more specific way, for example,
by creating Corporate Requirements Registers, without waiting for
ready-made solutions. The authors of the article offer the following
definition of the Corporate Requirements Register: it is a database
in which the regulatory requirements that the company applies and
implements within the framework of its specific activities are struc-
tured and systematized. The Corporate Requirements Register can
be part of the OS. And as was indicated above, the OS, in connec-
tion with changes in legislation, can be used as an evidence base
for technical regulations. Construction OS today is a tool for a suc-
cinct and accessible presentation of the system of characteristics,
requirements, parameters in relation to manufactured products or
services rendered. They ensure transparency and efficiency of
quality control procedures for products and processes [13].

The purpose of the Corporate Requirements Registry is to auto-
mate the control and management of requirements and facilitate
the transition to parametric standardization. The tasks of the Corpo-
rate Registry:

e sorting and uploading checklists with requirements for rele-

vant objects, processes, works, etc.;

e monitoring and updating requirements in accordance with
changes in legislation in automatic or semi-automatic mode;

e assessment of compliance of completed works with require-
ments in automatic or semi-automatic mode;

e connection with the source of the requirement (with the rele-
vant requirement in the Registry on the Stroykompleks.RF por-
tal, with the requirement (document) in the professional refer-
ence system or the internal documentation fund of the com-
pany);

e relationship of the requirement with the documents to which it
refers (if any);

e climination of duplications, contradictions between require-
ments;

e simplification of the process of transferring the necessary re-
quirements between company employees;

e assistance in integrating requirements into the company's in-
ternal documents, as well as into information models and spe-
cialized software;

e systematization of alternative solutions and the company's
accumulated experience, research results, calculations, tests,
scenario modelling, etc.

Since the Corporate Register can be supplemented with re-
quirements reflected in the OS, the achievement of which will en-
sure compliance with the key requirements for functional and (or)
operational characteristics, the creation and maintenance of such
aregister can become a step towards the transition to the parametric
method of standardization. According to CP 555.1325800.2025 [14]:
“Parametric method of standardization in construction: a method for
establishing regulatory requirements, in which the establishment of
key requirements is applied only to the functional and (or) opera-
tional characteristics of the standardization object, including in
the form of requirements for quantitative parameters, regardless of
its design and execution. In this case, the methods for achieving
the key requirements are established with the possibility of using
acceptable and (or) alternative solutions not established by regula-
tory documents”. It is assumed that the requirements in the Corpo-
rate Registers can be associated with any source documents. Also,
the Corporate Registers can have preliminary settings for typical
tasks and generated collections.

CONCLUSIONS

According to the developers, the Requirements Register is still
a prototype, and the inconveniences of working with it are just im-
perfections, and only by 2030 will it acquire the planned functional-
ity and capabilities. Four years is a decent waiting period for a dy-
namically developing industry, and perhaps IT company registries,
foreign analogues, or Corporate registries will have time to find and
occupy certain niches in construction. This may especially concern
the field of individual and non-capital construction, which is experi-
encing a deficit of regulatory and technical regulation even at
the document level.
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KopnopaTtuBHble peecTpbl Tpe60BaHuUi
Ha NyTU pa3BUTUSA TEXHUYECKOIO
HOPMUPOBaHUSA B CTPOUTENIbCTBE

B HacTosiLlel cTaTbe pacCMOTPEHbl OCHOBHbIE U3MEHEHUs
B HOPMAaTMBHO-TEXHUYECKOM PErYNMPOBaHUN CTPOUTENBHON OT-
pacnu, CBA3aHHble C Ha4asioM peanu3aumm peecTpoBOro NpuH-
uuna, umdpoBor TpaHcopMauuen 1 NodTanHbIM NeEPEXonom
K NapameTpu4eckomMy HOPMMPOBaHWIO.

BonbLIMHCTBO MPOUCXOAALLNX UBMEHEHWUI HaNpaBieHO Ha Co-
KpalleHne CpoKoB U CTOMMOCTHU I/I3bICKaHI/II7I, NPoOeKTUpoBaHUA
N CTPOUTENbCTBA, NOBLILLIEHNE Ka4yecTBa NMPOEKTHON U CTPOU-
TenbHOWM npogdykunn. OHM CTaHOBATCA NOBCEAHEBHOW Npodec-
CUOHASIbHON NMPaKTUKOMN.

Oco60e BHMMaHue B CTaTbe yAeneHo peecTpoBOMY MPUHLUMMY,
npegycmartpusatroLleMy opmMmpoBaHme LenoCTHOW CUCTEMBI
HOPMaTUBHbIX JOKYMEHTOB, CoaepxXalymx obLime obasarenb-
Hble Tpe6OBaHVIﬂ, NPUMEHUTENbHO KO BCEM 3TanamM XM3HeHHOro
LMKNa 06bEKTOB KanuTanbHOro CTPOUTENbLCTBA. Takne peecTpsl
MOTYT M [OMKHbI COepXaTb MOJHbIA 06beM MHOPMaLUN U He-
obxoaumble Ana paboTbl C HEW MHCTPYMEHTbI, TpebytoLmecs
crneunanucTy. B cBA3n ¢ 3TMM peecTpbl BCE Yalle HasblBalOT
LMGPOBOIM TEXHOMOTMNEN.

KpaTtko npoaHann3npoBaHbl pe3ynbTaTbl NepBOro roga paéoTsl
umdpoBoro Peectpa TpeboBaHui, Nognexalmx npMMeHeHuo
NPy BbINOSIHEHUU UHXEHEPHbIX U3bICKAHWIA, MPOEKTUPOBAHUN,
CTPOUTENBCTBE U CHOCE. PaccMoTpeHbl mepcnekTuBbl Mepesoga
haHHoro PeecTpa TpeboBaHWUiA B MaLUMHOYNTAEMbIN U MaLLMHO-
NOHVMaeMbIi hopMaThbl, MEPEYHU peLlaeMbIxX 3agay U yCrnoBus
hanbHewnLero pa3sutus. NpoBeaeHo cpaBHEHME C PEECTPOBbI-
MW MHCTPYMEHTaMU, NpUMeHsSeMbIMU B Poccun n 3apy6exHbIX
cTpaHax. MNogHATbI BOMpOoChl akTyanuaaumm TpeboBaHuii B pam-
Kax CyLLecTBYOLMX N co3haBaeMbIx peecTpoB. [NpeanoxeHo
060CHOBaHWE NPYMEHEHNS 1 MPOBEAEHA OLEHKA BO3MOXHOCTEN
KOPNopaTMBHbIX PEECTPOB TpeboBaHUIM B COCTaBe MHGOPMALN-
OHHbIX CUCTEM WU CTAHOAPTOB OpraHu3auuii. B ctatbe aBTOpbI
KOCHYNNCb MEPCMNEKTMBHBIX BONMPOCOB (hOPMUPOBaHNS aBTOMa-
TU3NPOBaHHbIX CUCTEM ynpasneHus TpebosaHuamu. B npogon-
XEeHWe npefpbioyLmx nyénmkaumii aBTopbl pa3BnBaioT BONPOCHI
CUCTEMHOM MHTerpauum peecTpoB TpeboBaHUN N TEXHONOIUN
napameTpu4eckoro HOpMMPOBaHKS.

Knro4deBbie cnoBa: Lingposori PeecTp TpeboBaHuii, napame-
TPUHECKMIA METOL HOPMUPOBAaHUS, MaLLUMHOYUTaeMbivi chopmar,
MaLUMHOMOHUMAaEMbIVi (hopMaT, CTaHAapT opraHn3aymm, Kopro-
partvBHbIe peecTpbl
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Problem of restoring the reproduction
of housing stock in a complex emergency
situation

Introduction. The paper reveals the main theoretical and methodological aspects of the formation and develop-
ment of management methods for construction and restoration work in a complex emergency situation (CES).
The paper considers modern principles and practices of the federal state programme for the support of liberated
regions, which require adaptation and synchronization of production and investment planning to overcome crisis
phenomena in the housing sector.

Materials and methods. The object of the study is a management system for restoring the reproduction of urban
housing stock and the quality of the urban environment in Donbass and Novorossiya. It is indicated that the res-
toration of the housing stock in CES conditions is a complex, limited in resources, time and territory process that
requires adjustments, improvements and updates of regulatory, technical, social and economic provisions in or-
der to stimulate the revival and sustainable development of liberated regions. The author's paradigm of scientif-
ic and technological support of investment and production processes is proposed, including flexible planning and
problem-oriented management of spatial and resource development of urban real estate.

Results. Based on the structuring of the problem space of damage and destruction of housing stock, a scenar-
io approach to modeling territorial multifunctional complexes and updating cluster development territories is pro-
posed. Resource-intensive, motivational and balanced situational models are substantiated, allowing for the co-
ordination of construction and restoration work in the life cycle system of urban real estate revitalization and
redevelopment.

Conclusions. The theoretical and methodological substantiation of the principles of the construction and resto-
ration works management system makes it possible to redistribute resources, identify hidden opportunities and
ensure the sustainability of the implementation of programme goals in the restoration of urban real estate repro-
duction in conditions of uncertainty and CES risks.

Keywords: reproduction of housing stock, emergency situations, urban environment, scientific and technical
support, problem-oriented management, revitalization, life cycle, redevelopment
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INTRODUCTION

he implementation of the tasks of the state pro-
I gramme “Restoration and socio-economic de-
velopment of the Donetsk People's Republic,
Luhansk People's Republic, Zaporizhia region and
Kherson region” requires the formation of organiza-
tional and technological management models and
coordination of construction and restoration work, al-
lowing to offset the negative consequences of
a complex emergency situation'. Reproduction pro-
cesses within the framework of urban planning activ-
ities include the entire complex of repair and recon-
struction measures in the life cycle of a real estate
object: current repairs, major repairs, modernization,
reconstruction, restoration, renovation and improve-
ment of the urban environment in accordance with
modern safety and comfort requirements [1].
Housing reproduction is an economic activity
aimed at stimulating social production, attracting

to systematize the results of multidimensional re-
search, problem-oriented to identify resource-orga-
nizational elements:

e development of the theory of sustainability of
reproductive processes in the investment,
construction, housing and communal servic-
es in the market [4];

regulatory and legal framework of organiza-
tional and managerial aspects as a system for
regulating the transformation of property rela-
tions and the development of the real estate
market [5, 6];

strategies for the reproduction of housing
stock in the post-crisis period in conditions of
limited resources during new construction,
restoration and maintenance of facilities, tak-
ing into account premature wear [7, 8];

system for regulating the development of in-
novative activities in the field of construction

significant investment and capital growth, forming
regional priorities for spatial and resource real es-
tate development and creating an appropriate level
of urban environment quality [2, 3]. It is necessary

' The State programme “Restoration and socio-economic deve-
lopment of the Donetsk People's Republic, Lugansk People's Repub-
lic, Zaporizhia region and Kherson region”. URL: https:/noctaHoBne-
HVe-npaBuTenbCTBa.pd/gosudarstvennaya-programma-vosstanovle-
nie-i-soczialno-ekonomicheskoe-razvitie-doneczkoj-narodnoj-respub-
liki-luganskoj-narodnoj-respubliki-zaporozhskoj-oblasti-i-hersonskoj-
oblasti/

and reconstruction of housing stock, reflect-
ing market statistics and markets in the invest-
ment and construction sector [9, 10];

influence of technical, technological, eco-
nomic, social, urban planning, sanitary, envi-
ronmental, historical, architectural and other
factors [11, 12];

e strategies and tools for the formation of territo-
rial systems of constantly renewable process-
es of production, distribution, consumption
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and exchange of housing based on the risks of supply and
demand [13, 14];

e sustainability and long-term balanced development of territo-
rial reproduction systems of the development business based
on strategic focus and synchronization of investment, produc-
tion and financial activities, taking into account the tasks of
territorial and sectoral development [15, 16];

e revitalization in the field of construction, planning, economics
and social policy of urbanized territories in a complex emer-
gency situation (CES) [17-19];

e overcoming the degradation consequences of real estate re-
lated to the deterioration of the life cycle of operational indica-
tors of technical condition in terms of reliability, operational
suitability and quality of life [20];

e formation of information-commutative opportunities for the pro-
motion of innovative and investment solutions for the restora-
tion of reproduction in the housing sector [21, 22].

It is known that when restoring housing and urban infrastruc-
ture, special attention must be paid not only to the renovation and
replacement of real estate objects that are being disposed of as
a result of physical and moral deterioration, but also to the eco-
nomic development of methods for managing existing resources in
accordance with changing information, technological, environmen-
tal and social needs. The result of many years of generalization of
the global experience of housing rehabilitation in emergency situa-
tions caused by post-crisis events and natural disasters is a guid-
ance document in the field of planning and implementation of
large-scale technical assistance [23].

Analysis of research results and publications of works [2, 7, 8,
13, 15, 19] He points out the need to distinguish between the con-
cepts of “reproduction” and “restoration of reproduction”, which is
due to problematic issues of programmatic measures aimed at
eliminating the consequences of CES during a local military con-
flict.

The purpose of the paper is to substantiate and develop meth-
odological provisions of a strategy for problem-oriented manage-
ment of spatial and resource development in the restoration of
housing stock reproduction and urban environment quality based
on institutional mechanisms and a flexible planning system in Don-
bass and Novorossiya.

The restoration of housing reproduction is a complex, coordi-
nated, limited in resources, time and territory process of regulatory,
technical, social and economic changes initiated in order to stimu-
late sustainable development in the liberated historical regions of
Russia.

The housing stock, as a renewable resource of urban real es-
tate, functions in a unity of social, economic, material and legal
circumstances caused by a set of interrelated stages of creation
and successive changes in technical condition, the needs of grow-
ing competition and changing market requirements. Thus, the prin-
ciples of flexible planning of the resource base for new construc-
tion, modernization, reconstruction, renovation, revitalization and
redevelopment for the reconstruction of renovated urban real estate
are the basis of the strategy for restoring housing reproduction and
improving the quality of the urban environment in CES conditions.

The following tasks are considered as the priorities of this study,
forming a strategy for restoring reproduction and socio-economic
development of Donbass and Novorossiya in the housing sector:

e analyze the features of flexible planning and management of

reproduction processes during construction and restoration
work;

e substantiate a problem-oriented approach to the renewal of
cluster territories in the urban real estate revitalization life cy-
cle system;

e develop information and switching support for the cluster of
the project “Promotion of digital technologies and platform
solutions for managing the lifecycle of real estate objects
based on parametric regulation of target criteria for quality,
reliability and safety”.

Housing is the foundation for sustainable development and
meeting basic human needs. In CES conditions caused by various
combinations of political, economic, environmental, conflict factors
and crisis phenomena, housing is the most important component of
the total damage resulting from damaged or completely destroyed
many thousands of construction sites. The use of flexible planning
and problem-oriented management methods opens up additional
opportunities for the theoretical and methodological formation and
development of organizational models for construction and restora-
tion work, which can significantly increase the sustainability and
profitability of urban real estate.

MATERIALS AND METHODS

The study of the housing reproduction management system is
becoming acutely relevant in connection with the structuring of
the problem space of restoration, construction and development
of housing real estate funds in large cities of Donbass and Novoros-
siya. The restoration of housing reproduction in CES conditions has
many more aspects than new construction or reconstruction in
an existing building [24]. This applies, first of all, to the need to
adapt the regulatory framework for construction, the development
of a state strategy, approaches to restoration, spatial and resource
development of urban real estate, including monitoring, assess-
ment, quality assurance and risk management systems. The multi-
factorial nature and high degree of uncertainty of investment and
construction processes during the restoration of reproduction in
CES conditions undoubtedly increases the risks when compared
with investment projects in the field of housing stock reproduction
in the post-crisis period. Thus, the realization of the purpose and
objectives of this study is determined by the effectiveness of flexi-
ble planning and problem-oriented management as tools of the or-
ganizational and economic mechanism of government authorities,
building customers with the participation of scientific and public
organizations, professional associations and the population in
the restoration of reproduction of urban real estate funds.

The federal state programme to support the liberated regions?
includes the restoration of housing, communal and transport infra-
structure, the development of the social sphere, the creation of a fa-
vorable investment climate and the achievement of average Rus-
sian quality of life indicators by 2030. The set goals will be achieved
through direct government support from the federal budget, as well
as through the growth of entrepreneurial activity. Subsidies are pro-
vided for the development of housing construction, the completion
of the construction of multi-family residential buildings, the develop-
ers or owners of which have not been identified, and the formation
of a modern urban environment. The subsidy funds will be allocated
on a co-financing basis. An important tool for investor support will
be the development of a free economic zone created in new re-
gions®.

2 URL: http://government.ru/docs/50567/

3 URL: https://www.kp.ru/money/lichnye-finansy/lgotnaya-ipoteka-dlya-novykh-regionov/
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The PPP Law* defines public-private, municipal-private partner-
ship as cooperation, within a specified period, by pooling resourc-
es, distributing risks in order to attract private investment into
the economy, ensuring the availability of goods, works, and ser-
vices by public authorities and local governments and improving
their quality. Starting in 2023, a programme of housing loans with
state support is being implemented. The preferential mortgage for
the recipient in the new regions is only 2 %, with an additional pay-
ment from the state to banks on market terms®.

Government support measures for small and medium-sized
businesses include preferential loans, preferential leasing, the op-
eration of “My Business” centres, social and technical consultations
on business activities, product promotion and sales, etc. This al-
lows entrepreneurs to receive preferential microloans and guaran-
tees to attract credit funds®. At the territorial level, a draft pilot pro-
gramme has been developed for the restoration of private housing
in municipal and urban districts through the use of ready-made
housing kits. Factory-made building structures and products are
intended for the prefabricated construction of individual housing.

The multilevel management system in the field of housing stock
restoration is based on the theoretical and methodological basis
of research in the field of investment and construction activities of
residential real estate, management decisions and risk manage-
ment theory, as well as the patterns of behavioral economics.
The author's hypothesis of this work reveals the methods of prob-
lem-oriented management of cycles of sustainable development of
the territorial spatial and resource development of the building com-
plex, allowing to offset the negative effects of CES. For this pur-
pose, the organizational and technological principles of the cluster
model for the restoration of viable housing and a comfortable urban
environment, balanced indicators of innovation and investment at-
tractiveness and business mobility, adaptive mechanisms of techni-
cal and economic protection in conditions of uncertainty and risk,
as well as information modeling of the life cycle of urban real estate
objects are used.

Problem-oriented management includes the adaptation of
the principles, methods and formats of synchronization of produc-
tion and investment planning to the basic requirements of construc-
tion and restoration work to renovate the cluster territory in the con-
text of the revitalization of the existing urban development.
Problem-oriented management allows an enterprise to quickly re-
spond to changes in the external and internal environment, as well
as optimize its resources.

Special attention is paid to the models of software solutions for
the formation of a management structure and flexible planning in
conditions of uncertainty of various factors of the internal and exter-
nal environment. Flexible planning makes it possible to effectively
manage construction and restoration work, which is especially im-
portant in conditions of limited resources and time. Following
the principles of adaptability, priority of tasks, continuous improve-
ment and openness, a situational scenario approach is applied that
takes into account the initial possibilities of restoring the cluster-terri-
tory through renovation, resource base and housing and communal
services, investment attractiveness of real estate revitalization and
redevelopment projects. For this purpose, the MoSCoW methodolo-
gy is used, which helps to prioritize critical (Must), desirable (Should),
possible (Could) and deferred (Won't) tasks, taking into account

4 URL: https://www.consultant.ru/document/cons_doc_LAW_182660/
5 URL: https://www.kp.ru/money/lichnye-finansy/lgotnaya-ipoteka-dlya-novykh-regionov/

% URL: https://pravdnr.ru/news/minstroj-razrabotal-proekt-pilotnoj-programmy-po-vos-
stanovleniyu-chastnyh-domostroenij-v-municzipalnyh-i-gorodskih-okrugah-respubliki/

plans for the implementation of investment programs for the restora-
tion, reconstruction and development of urban real estate.

The described approaches are implemented using a set of ini-
tial data for a variant justification of the project goals of sustainable
development:

Scenario-based approach to the study of promising solutions.
Several alternative strategies (scenarios) for the development of
the system (object) in question over time are being developed. Sce-
narios can be based on the predicted possible situations mentioned
above. The combination of scenarios and the presence of critical
points is a possible range of reasonable solutions to the problem.
Scenarios are developed independently from each other. For each of
them, a complete list of the most important indicators is calculated
(criteria, volumes of finished construction products, various econom-
ic indicators, necessary material, energy and labor resources, envi-
ronmental impacts, consumer basket of the population, etc.). Sce-
narios are not rejected without special reasons; their comparison and
analysis are carried out for all the most important indicators.

“Rocking constraints” involves analyzing the stability of a so-
lution in relation to specified constraints. Almost always, when re-
strictions on resources and on the volume of finished construction
products are introduced into the model, the magnitude of the re-
strictions cannot be accurately predicted for the long term. In these
cases, after finding the optimal option for the initially set constraints,
you should begin to consistently “swing” them, changing the con-
straints up or down with a certain step within reasonable limits. For
each combination of numerical constraints, the optimal variant is
found (according to the same model). Next, the stability of the sys-
tem's results is analyzed in relation to the magnitude of each of
the constraints. The analysis makes it possible to identify a reason-
able range of restrictions for the purpose of effective implementa-
tion of investment projects.

Varying the criterion involves analyzing the stability of the so-
lution based on the results of parametric programming. It makes it
possible to determine the stability intervals of the optimal solution
for all parameters of the objective function, as well as to find optimal
production plans for deviations in the parameters of the objective
function that violate the boundaries of the stability intervals of
the solution.

RESULTS

The priority of restoring the reproduction of housing stock and
urban renewal is their harmonious and multifaceted development
by properly adapting existing resources to current needs.

Taking into account the conditions of CES, three calculated
scenarios for modeling the development of the housing stock of
the territorial multifunctional complex (TMFC) have been identified:

The socio-market scenario is focused on development with
minimal opportunities. Municipal government bodies act “by iner-
tia”, i.e. according to the situation, making decisions in order to
promptly eliminate problems if there is financial support from re-
gional or federal budgets.

The evolutionary breakthrough scenario is associated with
the minimal participation of budget funds and city-forming enter-
prises in the socio-economic development of the city, creating con-
ditions for the development of small and medium-sized businesses.

The innovative scenario includes the formation of an organization-
al and economic territory — a cluster of historically developed build-
ings, which provides for the implementation of priority investment and
innovation projects as part of a strategy to restore the reproduction
of the housing sector.
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The effectiveness of the decisions taken is assessed according
to integral criteria derived from the cost-benefit ratio for all periods
of the urban real estate revitalization life cycle. The formation of or-
ganizational models for flexible planning of construction and resto-
ration works provides design conditions for three situations:

Resource-intensive situation: a cluster-territory is created in a so-
cio-market type of city, where there are no building resources for its
construction. All resources are supplied to the construction site from
the main residential and production base of the general contractor
organization. In this case, conditions are created to reduce the time
of commissioning of the facility, which (T, — min); the level of mobil-
ity of the system increases (Y,, - max), which leads to additional
work; the estimated cost of the facility increases (K, — max) due to
the cost of improving mobile systems (pessimistic option).

Motivational situation: a cluster is a territory of an evolutionarily
breakthrough type of city being created in a region where it is
planned to create industrial and social spheres of appropriate ca-
pacity. All the work included in the components of the system life-
cycle is performed sequentially. In this case, the minimum level of
mobility of the country's system is achieved (Y,, - min); the mini-
mum amount of investment is directly in the cluster facilities
(Kpe — min) and additional investments are required in the produc-
tion and social spheres of the system (K,, - max). This leads to
an increase in the time required for the commissioning of urban
real estate revitalization facilities (T,, - max) (a pessimistic option).

Balanced situation: the cluster-territory is being created in an in-
novative type of city, which provides a rational combination of
the use of head-mounted stationary, mobile and regional residential
production facilities during the implementation of the investment
megaproject (optimistic option).

Based on the results of scenario modeling of the TMFC housing
stock development and the choice of organizational models for flex-
ible planning of construction and restoration work, activities are be-
ing built to strategically focus all participants in the process of up-
dating cluster territories in the life cycle system of urban real estate
revitalization and redevelopment.

The process of housing stock reproduction is influenced by
the requirements for buildings that must have sufficient durability,
ensure resource conservation, life safety and environmental stan-
dards. When making decisions on a specific residential facility, it is
necessary to use innovative solutions that reflect the current state of
world achievements and scientific developments in the field of ur-
ban real estate restoration and reproduction. Therefore, the infor-
mation and switching component is of crucial importance, provid-
ing scientific and technical support for the problem of housing
renovation in CES conditions.

Solving the problems of reviving new regions is associated with
the creation of scientific and educational foundations, the develop-
ment of equipment and technologies for the restoration of buildings
and structures, strengthening damaged structures and compo-
nents, reducing construction time and reducing costs. Currently,
NRU MGSU is headed by the Construction and Architecture indus-
try consortium, which includes Russia's leading construction uni-
versities and industry organizations. The Consortium serves as
a platform for cooperation in educational, scientific, and analytical
fields. The Consortium's activities will strengthen the human re-
sources potential of the construction industry, ensure digital trans-
formation and solve current problems’.

7 URL: https://mgsu.ru/universityabout/Programma_razvitia/programma-prioritet-2030-
/33/suverenitet/suverenitet/

A comprehensive approach to the implementation of technical
and economic protection measures and to increase the durability
of reproducible objects in urbanized territories is represented by
the developments of the Azov State Technical University [25].
The formation of a system of parametric regulation of the conditions
of “green” construction based on frame technologies using light
steel thin-walled structures (LSTS) creates wide opportunities for
the prefabricated construction of multi-apartment® and individual®
housing structures. Competitive technical, technological, environ-
mental and organizational aspects should be identified among
the main priorities for the restoration of urban real estate using LSTS
technologies, which make it possible to improve the criteria of use-
fulness, safety, durability and cost-effectiveness of the use of mate-
rials, energy, space and the ecosystem as a whole.

CONCLUSIONS

A methodology for restoring the reproduction of housing stock
is proposed based on a scenario approach to modeling the devel-
opment of a territorial multifunctional complex and updating cluster
territories, taking into account social, economic and environmental
standards, an increase in the rate of restoration, and the volume
of housing reproduction in the liberated regions. The conditions of
problem-oriented management are formulated, scenarios for mod-
eling the cycle of the reproductive system of urban real estate revi-
talization are defined.

The practical significance of the research results lies in the fact
that they can be used to implement the programmatic goals of spa-
tial and resource development of housing stock and the quality of
the urban environment based on institutional mechanisms and flex-
ible planning systems in Donbass and Novorossiya. Resource-
intensive, motivational and balanced situational models are sub-
stantiated, allowing for the coordination of construction and
restoration work in the life cycle system of urban real estate revital-
ization and redevelopment.

As the main tool for implementing innovative solutions, the pos-
sibilities of the information and switching component of the activi-
ties of the industry consortium “Construction and Architecture” with
the participation of leading scientific and industry organizations in
the field of restoration and renovation of housing stock in CES con-
ditions are considered. The priorities of technical and economic
protection and ensuring the durability of urban real estate related to
minimizing the risks of negative impact on the ecosystem of con-
struction of urbanized territories are considered.
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rMbKoe MnaHVpoBaHWe 1 NPo6IeMHO-OPUEHTMPOBAHHOE yNpaB-
NleHne NPOCTPaHCTBEHHO-PECYPCHBLIM AEeBENONMMEHTOM rOpoj-
CKOM HefiBUXUMOCTW.

Pe3ynbTaTbl. Ha ocHOBe CTpyKkTypu3auum npo6nemMHoro npo-
CTpaHCTBa MOBPEXAEHUN U pa3pyLUEHUN XUULLHOro hoHaa
NPeanoXeH CLueHapHbI NOAX0o[ K MOAENMPOBAHUIO TeppuUTO-
puanbHbIX MHOFOdJyHKLWIOHaJ'IbeIX KOMMJIEKCOB N OGHOBNEHUS
Knactep-tTepputopuin pa3sutuns. O60CHOBaHbI pecypCcHO-3aTpart-
Hasl, MOTMBaLMOHHasA 1 cb6anaHcMpoBaHHas CUTyaLMOHHbIE MO-
fenun, No3BONSAIOLME BbINOMHATE KOOPANHALMIO CTPOUTENIbHO-
BOCCTAHOBUTENbHbIX PaboT B CUCTEME XM3HEHHOro LuKna
peBvTann3auun 1 peaeBenonMeHTa ropofackort HeABUXKUMOCTH.

BbiBoAbl. TeopeTko-MeTOA0NOrNYECKOEe 060CHOBaHNE MPUHLN-
NMOB CUCTEMbI YNPABNEHUA CTPOUTENBHO-BOCCTAHOBUTENbHLIMU
pa6oTtamMu No3BONSET Nepepacrnpenensits pecypcbl, BbISBAATL
CKpbITble BO3BMOXHOCTU U 06ecne4mBaTb YCTONHMBOCTb peanu-
3aumun NPoOrpamMMmHbIX Liefiev Npy BOCCTaHOBNEHWUM BOCMNPON3BOA-
CTBa ropofCKON HeABMXXMMOCTM B YCIOBUSAX HEONMPEQENEHHOCTH
n puckos CHC.

Knro4eBble crioBa: BOCMPOM3BOACTBO XUI0ro (hoHaa, 4Ype3Bbl-
qaviHble CUTyaLun, ropofAcKas cpena, Hay4YHo-TeXHU4YeCKoe Co-
MPOBOXAEHNE, MPOB6JIEMHO-0PUEHTUPOBaHHOE YIpaBieHue, pe-
BUTANN3ALNS, KUSHEHHBIV WK1, PEOEBeIONMeHT
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or modern Russia, spatial development is not
Fonly an economic problem for the development
and development of territories, but also a con-
cept of its balanced development, taking into ac-
count the economic specialization of regions, their
saturation with assets and the corresponding work-
ing-age population, the development of cities and
small settlements, the organizational ability of regions
to form an optimal economic complex, as an integral
part of In this context, the problem of the unity of
the Russian national economic complex as a set
of geographically isolated regions, which at the same
time act as part of larger territorial communities-
macro — regions, becomes particularly important.
The economic development of the country should
be based on an effective territorial organization,
which can be implemented within the framework of
the allocation of macroregions, which are the basic
elements of the territorial and economic organization
of the country, due to which contradictions between
the volume of centralization and decentralization of
powers and responsibilities of territories are eliminat-
ed. The expediency of conducting a territorial analy-
sis and planning of a macroregion is proved by
the fact that such territorial and economic units of
Russia are distinguished both taking into account
their functionality and their role in the socio-economic
development of Russia, with a focus on determining
the optimal territorial proportions of the country's
economy. However, the uncertainty of the legal status
of the macroregion and the misconception that this
element of territorial planning is identified with the fed-
eral district do not allow it to be widely used in public
administration practice. Therefore, it is extremely im-
portant that today, when making state decisions in
the context of Russia's spatial development, the main-
stay is the grid of macroregions, which demonstrates
a completely different approach, more rational and
less dependent on administrative restrictions.

The updated Strategy of Spatial Development of
the Russian Federation for the period up to 2030
with a forecast up to 2036' attempts to abstract from
the administrative borders of the subjects of the Rus-
sian Federation in the process of planning techno-
logical development and rely specifically on the grid
of macroregions. The rationality of this approach lies
in the fact that the opportunities of macro-regions
are wider, including due to the unification of markets,
industrial and scientific cooperation, the absence of
a closed procurement system and limited economic
functionality. In the long-term strategy of spatial de-
velopment, it is the emphasis on the diversity of
the territorial complex and the availability of favora-
ble living conditions in all the constituent entities of
the Russian Federation that will allow achieving na-
tional goals in all their diversity.

At the same time, the problem remains a poorly
developed mechanism and system for implementing
the spatial development strategy, which is manifest-
ed in the lack of fixing responsible bodies, activities,
resources, institutional changes and steps related
to the concretization of the territorial framework. In
the future, the entire territory of the country should
become a space of points of growth and balanced
development that can meet the needs of comple-
mentarity and strengthening of each other's regions.

Conceptually, the term balance and balanced
development should be distinguished in relation to
the economic system, since the former implies
the presence of components that contribute to re-
ducing the cost of achieving development goals and
means a certain equilibrium state, and the latter in-
cludes the process of transition of the system from

' The Strategy for Spatial Development of the Russian Federa-
tion for the Period up to 2030 with a Forecast up to 2036 was ap-
proved by the Order of the Government of the Russian Federation of
December 28, 2024; 4146-r. URL: http://government.ru/news/53917
(rus.).
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indicators of the territory
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the development of transport

infrastructure

Barriers — institutional barriers
from innovation to social services

Fig. 1. Factors influencing spatial territorial development

one state to another, characterized by a level of sustainability, under
the influence of external and internal factors. That is why today
the priority of balanced development of the territory within the frame-
work of its interaction with other regions and connectivity in the mac-
roregion space, as well as a special socio-economic role in general
for the national economic complex of the country becomes obvious
and accepted thesis, and, accordingly, a guide to the implementa-
tion of program documents and institutional transformations.
According to the authors, the development of strategic sce-
narios for spatial development of territories in order to form a refer-
ence territorial framework is based on data from a macroeconomic
analysis of socio-economic indicators of territorial development [1].
However, it is important not only to analyze the available indicators
for a particular region-subject of the Federation, but also to under-
stand the processes of interconnection of regions within the na-
tional space in the grid of macroregions, to see development points
and complementary economic processes more broadly, linking
the development goals of a particular region with the goals and
specialization of other similar or nearby territories. This will allow us
to decide on a set of measures aimed at achieving a balanced

Block 1. Economic indicators I

<7

1. GRP per capita, rubles.
2. GRP of the region, % shares.
3. Investments in fixed assets,
million rubles.
4. Investments in fixed assets, % shares.
5. Industrial production index, as
a percentage of the previous year

development of the entire territory of the macroregion, taking into
account special attention in the framework of territorial administra-
tion to aspects of the functioning of individual territories that may or
may negatively affect the integrity of this macroeconomic space.

That is why the authors allowed us to offer an elementary analy-
sis of the main macroeconomic indicators for three basic regions of
the southern macro-region-the Rostov Region, the Krasnodar Terri-
tory and the Stavropol Territory. These regions within the entire
Southern macro-region can be assessed as basic, as supporting
subjects that determine development opportunities, and sometimes
directly affect the economic activities of subjects in other regions.
Although their economic specialization differs, there are many sim-
ilar socio-economic, geographical and spatial characteristics,
which make it possible to recognize their leading position through-
out the south of Russia. At the same time, it should be recognized
that the typology of specializations of territories, of course, does not
correspond to the real structural economic diversity, does not fully
demonstrate the multiplicity of characteristics of Russian regions,
which leads to the primitivization of the typology associated with
their narrow specialization, previously extremely fashionable doc-
trine of regional economic development.

Let us consider in Fig. 1 a grouping of factors affecting the spa-
tial development of the territory, which will be reflected in the ana-
lytical set of indicators formed in the study (grouped according to
data from [2, 3]).

Consideration of these factors should be reflected in new mod-
els of regional planning that meet modern challenges and threats,
as well as in the mechanisms of interaction between the centre and
regions, government, business and citizens. At the same time,
the macroeconomic analysis of territorial development indicators,
taking into account spatial aspects, as one of the stages of the ter-
ritorial management system, should include the following blocks:

e key economic indicators;

e indicators of social inequality;

e infrastructure indicators.

It should be noted that in addition to classical socio-economic
indicators, special attention is also paid to relative indicators that
allow us to assess the contribution of a particular region to the for-
mation of the basic territorial framework of a macroregion. A dy-
namic assessment of the presented blocks, reflecting a sample of

Block 2. Social indicators I

N

b

1. Population of the territory, thousand people.
2. Average annual number of employees,
thousand people.

3. Per capita monetary income
(per month), rubles

Block 3. Infrastructure indicators I

1. Availability of fixed assets,
2. Fund saturation of the territory,
million rubles/km?
3. Number of organizations (at the end
of the year; according to the state
registration data)

million rubles.

Fig. 2. Details of analytical blocks by indicators [4]
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Table 1. Main characteristics of the territories forming the southern macroregion

Name of the indicator Unit of measurement

Note

Rostov region

Territory area 101 thousand km?

The territory of the Rostov Region is 22.6 % of the territory of the Southern Fed-
eral District, has a pronounced industrial and agricultural structure

Population as of January 1, 2024 4,152.5 thousand of people

In the Rostov region, the share of the urban population prevails — 67.8 %, and
the rural population only 32.2 %

The number of municipal entities 463 In the Rostov region, rural settlements predominate among municipalities — 391
Stavropol Territory
Area 66.2 thousand km? This region belongs to the North Caucasus Federal District, but the territorial

proximity to the south, logistics routes and economic structure allow us to state
that this region is included in the southern macro

Population as of January 1, 2024 2,886.1 thousand of people

In the Stavropol Territory is dominated by the urban population, however,
the share of the rural population is very high

Number of municipalities 33

The ratio of municipal and urban districts is 16 to 17

Krasnodar Territory

The area of the territory 75.5 thousand km?

The territory of Krasnodar is 16.8 % of the territory of the Southern Federal
District

Population as of January 1, 2024 5,833 thousand of people

In the Krasnodar Territory the share of urban population is 57.3 %, and rural
42.7 %

Number of municipalities 426

There are 351 rural settlements in the Krasnodar Territory

indicators at the state level with details for three regions, will help to
find out the causes of spatial inequality in the macroregion, conduct
a comparative analysis, and propose a set of territory-specific
measures (Fig. 2).

For conducting a macroeconomic analysis, it is necessary to
reflect the characteristics of the territories selected as basic in
the formation of the Southern macroregion space (Table 1).

We will present analytical tables based on previously schema-
tized blocks of analysis. Information sources for compiling tables
are official statistics data, analytical information from the website of
the Main Directorate of the Bank of Russia, and information from
the forecast of socio-economic development of the Russian Fed-
eration [5].

The analysis of the block of economic indicators reflecting
the level of territorial development is presented in Table 2. It is im-
portant to conduct a dynamic analysis over a number of periods
in order to identify trends in indicators, which should form the basis
for drawing up forecast scenarios for territorial development.

Management decision-making in the process of developing
a development strategy is based on conclusions on the dynamics
of GRP in the regions. Analysis of the dynamics of GRP per capita
shows a positive trend, while all three regions have a strong growth
trend, showing built-in regional relationships. To study the spatial
aspect, it is important to assess the contribution of regions to
the GRP of the Russian Federation, and here, according to the ana-
lyzed territories, it can be noted that all three regions are dynami-
cally increasing their contribution to the development of the nation-
al economy. At the same time, it is the Krasnodar Region, where
the economy is more diversified and has a developed tourism sec-
tor, as well as extremely favorable climatic conditions for farming,
that is ahead of the growth of the other two analyzed regions. In this
context, the Rostov and Stavropol Regions have different roles in
Russia's macroeconomic development. If you look at the Rostov
region, its geographical position and industrial development
in recent years within the framework of import substitution-oriented

industries clearly demonstrates its high-tech orientation and trans-
port and logistics specialization. Regarding the Stavropol Territory,
it should be noted that the agricultural and medical-tourist orienta-
tion of this territory will only increase as part of its connection with
the subjects of the North Caucasus, form a single economic com-
plex with a diverse agricultural sector and powerful service and
tourism enterprises [6-11].

The analysis of fixed capital investments in all the regions stud-
ied confirms that the regional policy is aimed at significant invest-
ments in the purchase and renovation of buildings, structures, and
equipment, since the dynamics of the indicator for all three years in
all regions is only positive and there is a steady growth trend. This
fact should lead to the development of industrial clusters in the re-
gions, but according to the index of industrial production, a positive
trend is observed in the Krasnodar and Stavropol Territories, de-
spite the fact that agriculture prevails in the industry specialization
here. The strategy of primary economic diversification is inherent in
each of the analyzed regions, but it is clearly expressed in the Kras-
nodar Territory, whose development is also characterized by rather
specific social indicators. Let us consider in Table 3 an analytical
sample of indicators of social orientation.

Based on the results of the analysis of social indicators for three
territories, it should be noted:

e the population is declining in the Rostov Region and Stav-
ropol Territory, which negatively affects the indicators in
the macro-region, but the influx of the population of the Kras-
nodar Territory as a whole contributes to the stabilization of
the indicator;

® the employed population in the regions is increasing, which
reflects the high labour potential of regional development;

e with the growth of labour potential, the population's monthly
income also increases, with an average increase of 10-13 %
in each region.

At the same time, it is also necessary to assess the involvement

of the working-age population in the functioning of certain



HeaBmXnMOCTb: 3KOHOMUKA, ynpaBneHne MexayHapoHbI Hay4HO-TEXHUYECKUIA XXypHan #3/2025

OTEYECTBEHHbIii U 3APYBEXHbIi ONbIT

49
Table 2. Analysis of the dynamics of economic indicators of territorial development*?
. Abs. dev. (+, - Growth rate, %
Indicator 2021 2022 2028 | 5003 from(202)2 2023 to 2022
GRP per capita Rostov Region, rubles 485,902 556,629 647,600 90,971 116.34
GRP per capita Stavropol Territory, rubles 357,475 414,255 464,150 49,895 112.04
GRP per capita Krasnodar Territory, rubles 563,372 738,801 819,100 80,299 110.87
GRP Rostov Region as a percentage of the Russian Federation, % 1.67 1.72 1.74 0.02 -
GRP of the Stavropol Territory as a percentage of the data for the Russian 0.85 0.86 0.88 0.02 -
Federation, %
GRP of the Krasnodar Territory as a percentage of the data for the Russian 2.68 2.9 2.9 - -
Federation, %
Investments in fixed assets Rostov region, million rubles 393,753 470,546 643,711 173,165 136.8
Investments in fixed assets Stavropol Territory, million rubles 254,164 286,449 334,690 48,241 116.8
Investments in fixed assets Krasnodar Region, million rubles 558,590 753,059 860,631 107,572 114.28
Investments in fixed assets in the Rostov region, share in % of data for 2.4 2.65 2.56 -0.09 -
the Russian Federation
Fixed capital investment in the Stavropol Territory, percentage % share 1.01 1.01 0.95 -0.06 -
of the Russian Federation
Investments in fixed assets in the Krasnodar Region, percentage of the Russian 1.69 1.66 1.9 0.24 -
Federation
Index of industrial production Rostov Region, % 110 109.3 103.5 -5.8 -
Index of industrial production Stavropol Territory, % 113.5 103.1 106.4 3.3 -
Industrial Production Index Krasnodar Region, % 108.3 103.8 106 2.2 -

Note: * — Grouped by data from the Statistical compendium of the Russian Region, research by the Stolypin Institute for Growth Economics,
and analytical data from the Main Directorate of the Bank of Russia.

Table 3. Analysis of social indicators of territorial development*

. Abs. dev. (+, - Growth rate, %
Indicator 2021 2022 2023 | 9093 from(202; 2023 to 2022
Population, thousand, hours of fir trees
Rostov region 41923 4,162.5 4152.5 -10 99.76
Stavropol Territory 2,902.5 2,891.2 2,886.1 -5.1 99.8
Krasnodar Region 5,832 5,819.3 5,833 13.7 100.24
Annual number of employees, thousand people
Rostov Region 1,984.6 2,017.2 2,092.1 749 103.71
Stavropol Territory 1,271.1 1,294.1 1,344.4 50 103.9
Krasnodar Region krai 2,703.1 2,739 2,908 169 106.17
Per capita monetary income (per month), rubles
Rostov Region 34,743 41,377 46,840 5,463 113.2
Stavropol Territory 25,133 30,100 32,930 2,830 109.4
Krasnodar Territory 42,228 48,684 54,627 5,943 112.21

Note: * — Grouped according to the statistical compendium of the Russian Region 2024.

industries (Fig. 3). Let's present the top 5 industries in the region in
terms of the number of employees of the organization.?

Industrial specialization of the employed population in the region
is an important indicator of socio-economic development and can
help identify the causes of population decline in specific localities.
So, for example, in the Krasnodar Territory, it is agriculture that pre-
vails in the sectors with the highest employment of the population,
and if we consider the ratio of the urban and rural population of this
territory, then here, in fact, the urban population is equal to the rural

2 Regions of Russia. Socioeconomic Indicators. 2024 : Stat. collection. Rosstat. Mos-
cow, 2024; 1081. URL: https://rosstat.gov.ru/folder/210/document/13204 (rus.).

population. Thus, the highest per capita monetary incomes out of
the three analyzed regions are observed in the Krasnodar Territory,
which suggests that this particular region is characterized by a well-
structured strategy of socio-economic development. The Rostov
region, which has a huge potential in the development of agricul-
tural sectors, adheres to the policy of technological leadership, and
also acts as the largest transport and logistics hub, which requires
the development of a more specialized strategic scenario for territo-
rial management. The Stavropol Territory is the most important
transport corridor to the Caucasus, and has a huge natural resource
potential, which should be used in the strategy of territorial adminis-
tration and take these factors into account [12—14].
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Rostov Region
Population 4,152,518 people. Number of employees of enterprises — 134,564 people

Food industry | 11,31‘8
Agricultural industry ‘ ‘14,041
Metallurgy and production of metal products ‘ ‘ 14,225
Mechanical engineering (except transport) | | 16,939
Transport engineering | | | 25,894
| I | I |
0 5,000 10,000 15,000 20,000 25,000 30,000

Stavropol Territory
Population 2,886,108 people. Number of employees of enterprises — 43,329 people

Metallurgy and production of metal products 2,185I
Electronics and optics | 5,891
Food industry l l 7,301
Chemical industry | | | 8,344
Agricultural industry r r r J‘ J J 15,?84
0 4,000 8,000 12,000 16,000

Krasnodar Territory

Population 5,833,002 people. Number of employees of enterprises — 89,232 people

Oil and gas production 5,657‘
Construction industry 5,97‘0
Metallurgy and production of metal products 7,‘129
Food industry | 21,552
Agricultural industry j ! j ! 27,?59
0 5,000 10,000 15,000 20,000 25,000 30,000

Fig. 3. Assessment of the industrial specialization of the employed population, detailed by region (compiled according to the Map of Indus-

try of the Russian Federation — Urbanik project)

Table 4. Analysis of infrastructure indicators

_ 0
it oot | ||l B | s
Availability of fixed assets Rostov region, million rubles/ km? 7,460,101 7,658,598 8,280,586 621,988 108.12
Availability of fixed assets Stavropol Territory, million rubles/ km? 3,637,184 3,685,383 3,857,823 172,440 104.7
Availability of fixed assets Krasnodar Territory, million rubles/ km? 1,3970,321 | 14,670,743 | 16,105,257 1,434,514 109.78
The territory Rostov region, million rubles/ km? 73,862.4 75,827.7 81,986 6,158.3 108.12
The territory Stavropol Territory, million rubles/km? 54,942.4 55,670.4 58,275.3 2,604.9 104.7
Fund saturation of the territory Krasnodar Territory, million rubles/km? 185,037.4 194,314.5 213,314.7 19,000.2 109.78
Number of organizations (at the end of the year; according to state registration data)
Rostov Region 70,966 66,538 65,600 -938 98.59
Stavropol Territory 34,427 32,696 32,518 -178 99.5
Krasnodar Territory 107,721 105,233 102,927 -2,306 97.81
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We will analyze the third block of indicators, namely infrastruc-
ture data (Table 4). The set of indicators has an estimated coeffi-
cient-the territory's fund saturation, million rubles/km?, which is de-
termined by dividing the value of fixed assets by the area of the re-
gion's territory and characterizes the infrastructure potential of
the area [15].

The analyzed regions have a huge infrastructure potential, as
the fund saturation indicator is growing every year.

Thus, the analysis suggests that there are factors of spatial in-
equality in the Southern macroregion, which are manifested in
the focus of the resource base and growth factors in specific eco-
nomic centres, inequality in key socio-economic growth indicators,
significant differences in intraregional quality of life, weak interre-
gional interaction and the use of complementary resources for clus-
ter interregional development. The scenario planning approach
aimed at forming a basic territorial framework, integrated into
the socio-economic development programmes developed in
the regions and implemented taking into account the assessment
of structural regional specifics, will allow achieving balanced spatial
development.

When developing scenarios for the strategic development of
territories, taking into account a single spatial framework, special
attention should be paid to:

e industry specifics of the regional economy and the size of

enterprises in the region;

e the size of the average per capita income of the population;

e sources of income and intraregional income inequality;

e differences of households in the marginal propensity to save

and consume in the region;

e the quality of life and the level of economic development of

the region as a whole [18].

Scenario planning of territorial development with the forma-
tion of a reference framework should become the basis of pro-
grammes for socio-economic development of territories and in-
clude a number of stages: analysis of macroeconomic indicators,
identification of cause — effect relationships, formulation of con-
clusions, construction of maps detailing problem areas and
growth points. The success of balanced spatial development is
the presence of a system of cooperation and interaction at all
levels with the improvement of federal relations, both vertically
and horizontally.
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ro MakpopermoHa 1 BbISBUTb HarnpaBieHUs pa3BUTUS CUCTEMbI
TEPPUTOPMASTBHOTO YNPaBMeHUs C LiENbi0 JOCTUXKEHUS cbanaH-
CMPOBaHHOCTW B CTPaTErnyeckoM KoHTekcTe. [ns npoBefeHus
aHanusa otobpaHbl Tpu pernoHa: PocTtoBckasa obnactb, Kpa-
cHopjapckuin n CTaBpononbCKUI Kpas Kak 6a30Bble TEPPUTO-
pun, hopmMupyoLLME MPOCTPAHCTBO OXXHOr0 MakpopernoHa u
CNocobHbIE K BbICTPAUBaAHUIO MeXTeppuTopmnasribHoro B3anmo-
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OEeNCTBUSA B JOCTUXKEHUWN HaLUMOHanbHbIX Lienen. MNpobnema dop-
MWUPOBaHUSA €0UHOI0 TEPPUTOPUANbHOrO NPOCTPAHCTBa OCTPO
CTOUT Nnepeq BCEMU CyGbeKTaMU, U OCTUXKEHNE SKOHOMUYECKOM
CBSI3aHHOCTU, NMPOSBNAIOLLENCS B HANaXMBaHUWN TPAHCMOPTHO-
JIOTUYECKUX NMYTEN, TOProBO-3KOHOMUYECKUX, MHCTUTYLIMOHASTb-
HbIX U COLManbHO-MHPACTPYKTYPHBIX CBA3EN, BO3MOXHO Ye-
pe3 co3paHve OMOPHOro Kapkaca, T.e. OCHOBOMosarawLen
CTPYKTYpbl TEPPUTOPUANBHOIO pas3BuTUs. Pedynbtatbl Makpo-
3KOHOMWYECKOro aHanMaa no npefcTaBieHHOW B UCCeoBaHNm
METOAMKE NOXATCS B OCHOBY CLIEHAPHOr0 NJIaHMPOBAHWUSA COLIM-
anbHO-9KOHOMMYECKOrO Pa3BUTUSE TEPPUTOPUIA, HaNpaBSIEHHOIO
Ha JOCTMXEHUE Liefleil yCTOMYMBOCTM, CBA3AHHOCTM 1 cHanaHcu-
POBaHHOIO Pa3BUTUS.

Knto4eBble ci0Ba: OropHbIvi TeppUTOPUATIbHBIV KapKac, Makpo-
SKOHOMUYECKME MOKA3aTeNM, TEPPUTOPUATIbHAS CBSA3aHHOCTD,
coynanbHO-9KOHOMUYECKOe pa3BUTUE, MPOCTPAHCTBEHHAS 3KO-
HOMUKa
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Preliminary experimental scheme
for two-dimensional heat and moisture
transfer in porous building materials

To investigate the two-dimensional heat and moisture transfer behaviour in building porous materials and ana-
lyze the influence of edge sealing conditions on their thermophysical and hygric properties, this study propos-
es a new experimental scheme. Three typical construction materials — rock wool board, extruded polystyrene
(XPS) board, and foam concrete — were selected as test specimens. By monitoring real-time temperature and
humidity variations inside and outside the experimental setup, the coupled heat and moisture transfer charac-
teristics of different materials were examined. The results demonstrate that materials with high water vapour re-
sistance and effective air tightness significantly enhance thermal and hygric stability. Furthermore, for loosely
structured porous materials, moisture loss through lateral edges leads to non-uniform humidity distribution with-
in the material. Based on experimental data, this study quantitatively determined the water vapour permeability
coefficients of the three materials and elucidated the underlying mechanisms. The proposed experimental meth-
od establishes a new approach for measuring 2D coupled heat and moisture transfer in building materials, pro-
viding a scientific framework for studying heat and moisture transport mechanisms in architectural applications.
Keywords: porous materials, heat and moisture transfer, experimental protocol
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INTRODUCTION

gainst the backdrop of increasingly promi-
Anent climate change and environmental pol-

lution, building energy efficiency has be-
come a critical issue for governments worldwide. As
the largest energy consumer, China faces significant
challenges in improving building energy perfor-
mance. Porous building materials, characterized by
their unique solid-gas two-phase structure, are wide-
ly used in building envelopes, insulation systems,
and decorative materials. The pore characteristics
and physical properties of these materials play a de-
cisive role in heat and moisture transfer, impacting not
only the durability of buildings but also indoor thermal
and hygric environments and human comfort [1].
Consequently, extensive research has been con-
ducted on the heat and moisture transfer properties
of porous building materials, aiming to optimize ma-
terial performance for reduced energy consumption
and improved indoor environmental quality. In this
context, developing convenient and reliable experi-
mental methods for heat and moisture transfer is of
great theoretical and practical value for revealing
the underlying mechanisms of heat and moisture mi-
gration in porous building materials [2].

Domestic and international standards for testing
the heat and moisture transfer performance of po-
rous building materials have formed a relatively
comprehensive system, gradually evolving toward
dynamic, intelligent, and micro-scale characteriza-
tion. In China, the cup method (GB/T 17146-2019)
serves as the core testing technique, supplemented
by the desiccant and wet-dish methods for measur-
ing water vapour transmission rates. Recently,
the China Academy of Building Research devel-
oped a dynamic climate chamber method to simu-
late temperature and humidity cycles for compre-

hensive performance evaluation [3, 4] Internation-
ally, ISO 12572 employs the dry-wet cup method
to determine moisture permeability coefficients’,
ASTM E96 is suitable for grading tests of thin-film
materials?, and the Nordic NT BUILD 428 quantifies
liquid water transport coefficients in cement-based
materials through capillary absorption tests.
Technological innovations in this field include
the use of scanning electron microscopy (ESEM) by
Academician Liu Jiaping to reveal the hydration ki-
netics and microstructural evolution of ultra-high-
performance cement-based composites under low
to moderate curing temperatures [5]. Professor
Meng Qinglin developed a thermal-hygric climate
wind tunnel test bench combined with infrared ther-
mography and optical fiber sensing for dynamic
monitoring of moisture resistance in building enve-
lopes [6]. The Fraunhofer Institute for Building Phys-
ics (IBP) employs high-precision climate chambers
with multi-field coupling control and dynamic cli-
mate simulation to address gaps in traditional test-
ing methods for complex environmental conditions.
Current cutting-edge research integrates multi-
disciplinary technologies, such as CT scanning and
numerical simulation for analyzing the influence of
pore structures on heat and moisture transfer in
aerogels [7], infrared thermography and spectral
analysis (e.g., FTIR) for real-time monitoring of sur-
face temperature and humidity distributions in smart
materials, Al image recognition and infrared ther-
mography for non-destructive testing and real-time
monitoring of material defects [8], and digital twins
combined with reinforcement learning (e.g., LSTM

1 1SO 12571:2013. Hygrothermal performance of building mate-
rials and products — Determination of hygroscopic sorption proper-
ties [S]. 2013.

2 ASTM C1498-04a. Standard Test Method for Hygroscopic
Sorption Isotherms of Building Materials [S]. 2016.
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neural networks) for machine learning-assisted op-
timization of long-term hygrothermal performance
predictions [9, 10].

Despite these advancements, existing testing
methods often require high-end instruments and
platforms, resulting in elevated costs that hinder
large-scale daily experimentation. Therefore, this
study improves upon the traditional cup method by
systematically testing three typical building materi-
als — rock wool board, XPS board, and foam con-
crete — under controlled variables. The results
demonstrate that the new scheme not only qualita-
tively and quantitatively measures water vapour
transmission but also enables real-time monitoring
of 2D heat and moisture transfer dynamics via em-
bedded sensors, offering a cost-effective and prac-
tical solution for fundamental research.

EXPERIMENTAL DESIGN
Materials

1. Rock wool board.

Thermal conductivity of 0.035-0.045 W/m-K,
a thermal insulation material formed by high-tem-
perature melting and spinning of natural rocks. It
exhibits strong water absorption but maintains long-
term weather resistance and stability with proper
waterproofing.

2. Foam concrete.

Thermal conductivity of 0.12-0.18 W/m-K,
a lightweight insulation material made from cement,
quartz sand, and foaming agents. Its porous struc-
ture reduces thermal conductivity while allowing
vapour transmission to prevent moisture accumula-
tion.

3. Extruded polystyrene (XPS) board.

Thermal conductivity of 0.028-0.035 W/m'K,
a rigid foam plastic board with excellent insulation,
moisture resistance, and compressive properties.

Methods

1. Experimental Apparatus.

The main components of our experimental set-
up include a Z-shaped white plastic container, EBS
temperature and humidity sensors, an electronic bal-
ance accurate to 0.001 g, a black enclosure, a cam-
era recorder, a wax-based sealing compound, and
syringes.

The Z-shaped white polyurethane container
functions as the primary testing device. It's de-
signed to maintain stable liquid flow and ensure ac-
curate water vapour permeability measurements. At
the front, there's a precisely measured 100 x 100 x
x 40 mm slot for inserting building material speci-
mens. At the back of the device, there are three
evenly spaced circular openings, each 15 mm wide,
aligned vertically. This setup divides the interior into
four equal parts, making it easier to study how va-
pour passes through at different heights. The con-
tainer’s bottom holds the liquid that evaporates,
while a small 2 mm injection port on the side allows

us to carefully add or remove liquid with a syringe.
This feature helps control the evaporation process
precisely. Overall, this design gives us better man-
agement of liquid input and makes the device more
reusable.

To keep everything stable during tests, the Z-
shaped component is made from lightweight, water-
proof, and corrosion-resistant materials, produced
through 3D printing. It seals tightly to prevent va-
pour leaks and remains effective even after long
periods of use, helping shield the setup from exter-
nal environmental factors. Both the top opening and
the liquid reservoir feature an equal surface area of
10,000 mml, providing a sufficient evaporation sur-
face and helping to minimize measurement errors
caused by inadequate evaporation areas. The struc-
tural layout of the apparatus is depicted in Fig. 1.

During the process of installing specimens, to
ensure the data are accurate and reliable, all speci-
mens must be fully embedded into the standardized
front opening of the apparatus following the speci-
fied procedure strictly, and the dimensional devia-
tion of the specimen edges must be controlled
within £3 mm. This is because warping, shrinking,
or protrusions could alter the water vapour transmis-
sion pathway and lead to measurement inaccura-
cies.

Before testing, all building material specimens
must undergo a drying process to remove free water
from their surfaces and interiors, ensuring the validity
of subsequent vapour transmission measurements.
Once the specimens are dry, gently place them into
the front slot of the apparatus. Make sure to seal any
gaps completely using a wax-based sealing com-
pound. It's important that the sealing material is wa-
terproof and remains stable over time, without af-
fecting how moisture moves inside the material or
disrupting the vapour pressure balance nearby.

Choosing and applying the right sealing agent
carefully is essential because using the wrong
method could lead to errors in the experiment and
result in inaccurate findings. The installation con-
figuration of the specimen is shown in Fig. 2.

2. Assembly and Procedure.

During the experiment, the BES temperature
and humidity sensors are first connected to a com-
puter, with the appropriate measurement intervals
and sampling frequencies configured to ensure ac-
curate and continuous data acquisition. To ensure
the reliability of the measurements, three identical
BES sensors are inserted into the three circular
probe ports located on the rear of the apparatus.
During installation, the front end of each sensor
must make full contact with the inner surface of
the building material to accurately monitor the dy-
namic changes in temperature and humidity at
the moisture-exposed side. The diameter of each
probe hole is matched to the sensor dimensions to
ensure a secure fit and minimize measurement er-
rors caused by poor contact.
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Fig. 3. Schematic diagram of specimen setup and environmental control system

After the building materials are installed, a syringe is used to
extract a fixed volume of saturated salt solution, which is slowly in-
jected through the side injection port of the apparatus. The injection
process should be carefully controlled in terms of flow rate, and
the syringe should be held at a 45° angle to prevent splashing
and contamination of the specimen surface. Once the solution is
injected, the port is sealed with waterproof adhesive to ensure
a stable and airtight test environment inside the apparatus. At this
point, the assembly of the core measurement device is complete,
providing a reliable foundation for subsequent testing.

For the external testing system, an analytical balance with
1000-g capacity and 0.001-g accuracy is calibrated and zeroed
using standard weights. The fully assembled apparatus is then
placed centrally and steadily on the weighing platform. Once stabi-
lized, the power is turned on to enable real-time monitoring of mass
changes in the Z-shaped apparatus, allowing for precise tracking of
transient mass variations.

After assembling the entire system, the setup, which includes
the primary testing unit and BES monitoring components, is placed
inside an environmental control black box, as shown in the figure.
The black box provides a stable ambient environment, where both
temperature and relative humidity variations are precisely moni-
tored, providing a comprehensive basis for subsequent data analy-
sis. The principle of specimen setup and system configuration is
illustrated in Fig. 3.

This test method is applicable to various types of multi-layer
porous building materials and composite wall specimens. When
the specimen mass exceeds the standard capacity, counterbalanc-
ing weights should be added to the apparatus and an electronic
balance with appropriate weighing range must be selected. For

specimens exceeding 40 mm in thickness, the front-end structure
of the Z-type apparatus should be extended to accommodate di-
mensional variations. The testing procedure controls humidity con-
ditions on both sides of the specimen to establish water vapour
transmission along the path from the high-humidity side to the low-
humidity side, thereby obtaining measurements of the material's
water vapour permeability characteristics.

ROCK WOOL MATERIAL OBSERVATION TEST

The experiment involved continuous monitoring of water evapo-
ration from rock wool materials. Over a period of 400 hours, peri-
odic measurements were conducted to capture the complete evap-
oration cycle. In the initial phase, the internal humidity increased
rapidly from approximately 10 to 45 %, followed by fluctuations, in-
dicating an unstable equilibrium. During this stage, a dynamic bal-
ance was observed between water evaporation from the solution
and moisture diffusion from the material surface, suggesting
a steady evaporation process.

After approximately 200 hours, as the majority of the water had
evaporated, the surface humidity exhibited more pronounced fluc-
tuations, reflecting the transition to a drying-dominated phase. Fol-
lowing about 15 hours of high-amplitude oscillations, the relative
humidity decreased rapidly and gradually converged with the ambi-
ent humidity level, marking the completion of the first full evapora-
tion cycle in the rock wool material. The data acquisition and moni-
toring process are illustrated in Fig. 4.

1. Experimental results analysis.

Based on the dynamic characteristics of relative humidity
changes on the moisture-exposed surface during water vapour
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Fig. 4. Schematic diagram of the experimental setup for rock
wool evaporation monitoring
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evaporation, the evaporation cycle was divided into six typical stag-
es: rapid rising phase, accelerated escape phase, stable phase,
yield phase, rapid decline phase, and dry phase. This staging
method helps systematically analyze the water vapour penetration
mechanism in building porous materials. In addition, comparative
analysis of relative humidity changes at three monitoring points (up-
per, middle, and lower) on the moisture-exposed surface of porous
materials revealed that the upper point maintained the highest rela-
tive humidity, averaging about 5 % higher than the middle and
lower points during the stable phase. In the initial test stage,
the lower point showed slightly higher relative humidity than
the middle point, but as the test progressed, the middle point grad-
ually surpassed the lower point, with both exhibiting an alternating
upward trend.

Notably, when the solution was nearly evaporated, all monitor-
ing points experienced significant high-amplitude fluctuations be-
fore eventually converging to similar humidity levels, as shown in
Fig. 5.
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Fig. 6. Detailed view of the accelerated escape phase in rock
wool testing

During the monitoring of the accelerated escape phase at
the moisture-exposed surface of rock wool, the relative humidity
(RH) rapidly decreased by approximately 2 % within 60 min from
a previously stable state. Notably, this transient characteristic was
also observed in tests involving foam concrete and extruded poly-
styrene (XPS) boards. However, due to differences in material per-
meability, the duration of the accelerated escape phase varied
among these materials, as illustrated in Fig. 6.

Through continuous 15-hour observation of the yield phase in
rock wool's moisture-exposed surface humidity variation, experi-
mental data revealed significant periodic fluctuations in relative hu-
midity (RH), with peak-to-trough differences of 5-10 %. Throughout
the monitoring period, the RH curve exhibited an overall decreasing
trend. The three detection points (upper, middle, and lower) on
the moisture-exposed surface showed highly consistent RH varia-
tions while maintaining distinct vertical gradients: the upper point
consistently recorded the highest RH, followed by the middle and
then the lower point. Quantitative analysis demonstrated that
the absolute RH difference between the upper and middle points
persistently exceeded that between the middle and lower points.

Toward the end of the yield phase, the RH curves from all three
points gradually converged. Correlated with electronic balance
measurements and solution replenishment mass analysis, the yield
phase was identified as corresponding to the final stage of solution
evaporation. During this phase, decreased evaporation rates
caused reduced water vapour partial pressure within the appara-
tus, triggering the observed periodic RH fluctuations at rock wool's
moisture-exposed surface, as detailed in Fig. 7.

2. Supplementary test analysis.

This study systematically analyzed the water vapour permeabil-
ity characteristics of rock wool by comparing its performance
changes after experiencing a complete evaporation cycle. After
refilling the evaporated apparatus with saturated salt solution, per-
formance comparison tests were conducted under identical envi-
ronmental conditions. Comparative analysis of temperature and
humidity change curves at the moisture-exposed surface of rock
wool in both dry and wet states revealed that the entire humidity
variation process could still be divided into six typical stages,
although significant data fluctuations were observed during
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Fig. 7. Detailed view of the yield phase in rock wool testing

the stable phase. Experimental data showed that due to the in-
creased mass of saturated solution, the duration of stable evapora-
tion phase was significantly prolonged.

Specifically, during the rapid rising phase of relative humidity,
the internal surface humidity of wet-state rock wool panels was
higher than that of dry-state specimens, with more pronounced
fluctuation amplitudes during the accelerated escape phase. After
undergoing a yield phase similar to the dry state, the wet-state
specimens entered a comparable drying phase with minimal hu-
midity value differences, as shown in Fig. 8.

Analysis indicates that after undergoing a complete evapora-
tion cycle, the rock wool material exhibits significantly different dry-
ing characteristics compared to its initial state. The reduced mois-
ture gradient within the material slows down water vapour diffusion
to some extent, decreasing vapour permeability. Consequently,
during the rapid rising phase, the relative humidity near the interior
surface reaches higher values than previously observed. This phe-
nomenon creates an enhanced vapour pressure differential be-
tween the apparatus's inner and outer surfaces, leading to more
vigorous vapour dissipation during the accelerated escape phase.
Following this intensified dissipation, the system enters a stabiliza-
tion period with fluctuations similar in magnitude to the dry-state
condition, albeit within a narrower range.

Experimental results demonstrate that after completing a full
evaporation cycle, the primary effect observed in rock wool pan-
els — whether in dried or re-wetted conditions — is altered vapour
accumulation characteristics during the initial phase, with no sig-
nificant material performance degradation detected. Regarding the
pronounced curve fluctuations during the stabilization phase, these
anomalies may potentially stem from instrumentation measurement
errors, though current evidence remains insufficient to establish de-
finitive theoretical explanations.

Due to the relatively low overall evaporation rate of the materi-
als — particularly the significantly prolonged evaporation cycles
observed in materials with higher vapour permeation resistance —
this study was unable to conduct complete evaporation cycle ob-
servations for foam concrete and extruded polystyrene (XPS)
boards within the experimental timeframe. The investigation was
limited to recording the relative humidity variation process from
the rapid rising phase through the stabilization phase. Experimental
results are presented in Fig. 9-12.
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Fig. 8. Detailed view of the yield phase in rock wool testing

Under identical saturated solution mass injection conditions,
foam concrete and extruded polystyrene (XPS) boards exhibited
significantly prolonged evaporation cycles compared to rock wool.
The moisture-exposed surfaces of these materials maintained high-
er relative humidity levels: foam concrete showed a gradual decline
from an initial 85 % high, while XPS boards sustained persistent
high-level fluctuations without observable decreasing trends. In
contrast, rock wool completed its entire evaporation cycle within
300 hours, demonstrating approximately 35 % lower relative humid-
ity during the stable evaporation phase than the other two building
materials. These observations align with the anticipated water va-
pour permeability characteristics of the three materials, as illustrat-
ed in Fig. 13.

Experimental results of water vapour permeation rates gener-
ally corresponded with theoretical predictions. Rock wool displayed
superior vapour permeability, whereas XPS boards — due to their
lower evaporation rates — produced data with greater fluctuations
that somewhat compromised measurement reliability. Neverthe-
less, the obtained water vapour transmission rates effectively
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Fig. 9. Humidity variation curve at the moisture-exposed surface
of foam concrete



HeaBmXnMOCTb: 3KOHOMUKA, ynpaBneHne MexayHapoHbI Hay4HO-TEXHUYECKUIA XXypHan #3/2025

OTEYECTBEHHbIii U 3APYBEXHbIi ONbIT

59
85 90
841 g 8 80
33 W
2 3270
£ 820 PP e P R s f
= 80 = 50
5] [5)
z 9r Z 40
+2 +
< —— <
< 78F e 3
& ~ 30 &
- Upper Pore - —a— Roch Wool F'{‘P
~a— Middle Pore 20
76 F EEFE Y P —a— Foam Concrete
75 Orver o 1 1 1 1 10 3 _4|_ XPS| i 1 1 I 1 1 1
20 25 30 35 40 45 50 0 25 50 75 100 125 150 175 200 225 250 275 300
Time, h Time, h
Fig. 10. Detailed view of the accelerated escape phase in foam Fig. 13. Comparative analysis of humidity variation curves
concrete testing across materials
100
F Equation y=a+b-x
95 i 450 Graph Mass
90 Y-intercept |450.00352 + 0.05872
3e Slope ~0.28399 + 0.00651
°.85¢f SSR 0.86681
IS MWWW ? 449
g 80 TR PN R L B ki
é & WWMWWA °0
5 70 r 4 448
Z65F =
=
< L 447
~ 55F
L —=— Upper Pore
30F —+— Middle Pore
45 '_ —— Lower Pore 446
40 L 1 L 1 1 L L L i 1 L
0 100 200 300 400 500 600 0123 45 67 89 10111213 141516
Time, h Time, h
Fig. 11. Humidity variation curve at the moisture-exposed sur- Fig. 14. Water vapour permeability fitting curve for rock wool
face of XPS board board
85 .
Equation y=a+b-x
e 701.0= Graph Mass
| Aong . Y-intercept | 700.93287 = 0.0313
o e e = A P .Y L S BT ' ‘K‘a‘ u c Slope —0.1142 +0.00291
o\“ 80F H“‘w: o SSR 0.34843
= 700.5" e,
= =
E o
P 0
E 75 WWD.W % 700.0 - 2 ?\
) = " ;\E"“«
2 % .
= JE“rm
= 699.5 + T,
2 70F Ty
—a— Upper Pore :\J‘b.t
—=— Middle Pore 699.0 -
=& Lower Pore
65 e L . 1 i A1 i N e e T L e e e T
15 20 25 30 35 01234567 8910111213 141516
Time, h Time, h
Fig. 12. Detailed view of the accelerated escape phase in XPS Fig. 15. Water vapour permeability fitting curve for foam con-
board testing crete >




#3 /2025

MexayHapoaHbI HayYHO-TEXHUHECKUI XYypHan

HeoBmX1UMOCTb: SKOHOMMUKA, ynpaeneHune

OTEYECTBEHHbI U 3APYBEXHbIi ONbIT

60
[ 2 484.0 These findings provide empirical evidence for building envelope
sealing design.
483.8 The experimental protocol achieved dynamic 2D monitoring
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483.6 bility. However, time constraints limited complete evaporation
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Fig. 16. Water vapour permeability fitting curve for XPS board

represent each material's intrinsic properties. Quantitative perme-
ability results are presented in Fig. 14-16.

CONCLUSION

This study investigated rock wool boards, extruded polystyrene
(XPS) panels, and foam concrete through an improved two-dimen-
sional heat-moisture transfer experimental protocol, revealing dy-
namic hygrothermal migration patterns in porous building materials.
The experiments demonstrated that material vapour permeability
significantly influences evaporation cycles and humidity distribu-
tion: foam concrete and XPS panels exhibited prolonged evapora-
tion cycles with moisture-exposed surface relative humidity main-
tained at 85 % due to their high vapour resistance, while rock
wool>s loose structure resulted in a shorter 300-hour evaporation
cycle with 35 % lower humidity during stabilization, confirming the-
oretical vapour permeability predictions.

The research further identified an accelerated escape phenom-
enon occurring when vapour breached the material-environment
interface barrier, causing abrupt vapour pressure differential reduc-
tion. Distinct humidity distribution patterns were observed: rock
wool showed highest humidity at upper monitoring points due to
unsealed bottom edges, whereas foam concrete and XPS panels
exhibited mid-point and upper-mid-point dominance respectively,
reflecting their dense structures> impact on vapour pathways.

MpepBapuTenbHas akcnepuMeHTanbHas
cxeMa ABYMEpPHOro TenJo-

W BnaronepeHoca B CTPOUTEJIbHbIX
nopucTbIX MaTepuanax

[ns nccnepoBaHWs ABYMEPHOro npolecca Tenno- U Bnaro-
nepeHoca B CTPOMTENbHBLIX NOPUCTbIX MaTepuanax u aHanu-
3a BIMSHWUSA YCNOBUIA YNIIOTHEHUSA KPOMOK Ha Ux Tennoduanye-
CKWe 1 rMrpocKonu4yeckne CBONCTBa B AaHHOM MCCIe[oBaHUN
npepnaraeTcs HoBas aKcnepuMMeHTanbHas cxema. B kavectse
06pasLoB AN UCMbITaHUM ObiNn BblIOpaHbl TPU TUMUYHBIX CTPO-
UTeNbHbIX MaTepuana — nauMTa M3 MMHepasnbHOW BaTbl, IKCTPY-
avpoBaHHbI nonuctupon (AMMC) n neHo6eToH. C NomoLLblo
MOHUTOPUHIa N3MEHEHUI TeMMnepaTypbl U BAAXKHOCTN B PEXU-
Me peasibHOro BPEMEHW BHYTPU U CHAPYXW SKCNepUMEHTalIbHOW
YCTaHOBKM OblIM U3YYeHbl B3aUMOCBA3aHHbIE XapaKTepUCTUKN
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TENno- 1 Bnaronepefayy pasnmyHbix MatepuanoB. Pesynstathl
NoKasbIBatoT, YTO MaTepuarbl C BbICOKOW NapOnpOHULIAEMOCTbIO
1 3pPeKTUBHON BO3AYXOHEMPOHNLIAEMOCTbIO 3HAYUTENBHO MO-
BbILLAT TEPMUYECKYIO U TUIPOCKOMUYECKYD CTaBUNbHOCTb.
Kpome Toro, B nOpUcTbIX Marepuanax co cnabomn CTpyKTypown
rnoTeps Bnaru Yepes 60KoBbIE KPOMKM MPUBOAUT K HEPaBHOMEP-
HOMY pacrpefeneHuto BlaXXHOCTU BHYTpy MaTtepuana. OCHOBbI-
BasiCb Ha 3KCMepMMeHTasIbHbIX AaHHbIX, B 9TOM MCCenoBaHun
6bIIN KONMYECTBEHHO OMNpefeneHbl KoahULMEHTLI Naponpo-
HULAEMOCTU TPEX MaTepuanoB U BbIACHEHbI iexallume B UX oc-
HOBe MexaHu3Mmbl. MNpepnaraemblii 3KCnepuMeHTanbHbIN METOS
yCTaHaBnMBaeT HOBbIV NOAXOA K M3MEPEHUIO ABYMEPHOro Co-
NPsXEHHOr 0 TEMNJIo- U BiaronepeHoca B CTPOUTENbHbIX MaTepu-
anax, obecneyvBasi Hay4Hyt OCHOBY A5l U3YHEHUS MEXaHN3MOB
rnepeHoca Tenna v Bnaruv B apxXMTeKTYPHbIX NPUIOXEHUSIX.

Knro4eBble cnoBa: ropucTble martepualibl, Tersio-sJiarornepeHoc,
[1POTOKOJ1 3KCriepUMeHTa
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Real Estate, Unauthorized Constructions,
and Forensic Examination

This article examines the conceptual understandings of property law, specifically real estate, as advanced by
prominent civil law scholars across various historical periods and as reflected in Russian legislation from the late
19th to the early 21st century.

Despite the temporary marginalization of property rights within the civil law system, the article notes a departure
in Russian legal theory and legislation from the established classical doctrine recognizing the multiplicity of real
estate objects. The current Civil Code of the Russian Federation is presented as a logical progression in the evo-
lution of these conceptual ideas on property law.

The opinion is put forward that future development of legislation concerning real estate and property law, in gen-
eral, will follow this main trajectory. One path is the implementation of the “Concept for the Development of Leg-
islation on Property Rights”, developed by leading Russian civil law scholars. This Concept is evolving and un-
dergoing changes but is nevertheless being phased into the civil law system. It proposes expanding the scope
of limited in rem rights, particularly by implementing the principle of unity of fate for a land plot and the structures
located on it.

Within the legal and law enforcement community, the multiplicity of real estate objects has created the problem of
unregistered structures (unauthorized constructions). The most recent amendment to Article 222 of the Russian
Civil Code on unauthorized constructions was made in 2018 (as revised by Federal Law No. 339-FZ of August 3,
2018) and has since generated extensive case law. Relevant cases have been heard by both the Supreme Court
of the Russian Federation and the Constitutional Court.

Judicial review of disputes involving unauthorized constructions invariably necessitates the appointment of a fo-
rensic construction-technical expert examination. While this examination is typically a fundamental piece of ev-
idence for the court's ruling, there are instances where a judicial act is rendered contrary to or independently of
the expert opinion. The article reviews specific legal disputes that were resolved independently of the findings
from the court-ordered forensic technical examinations, with the final rulings issued by the Supreme Court of
the Russian Federation.

Keywords: Real Estate, Multiple Structures, Unauthorized Construction, Structure Built Without a Permit, Dem-
olition, Expert Testimony, Forensic Construction Expert Examination

relations established in the 1922 Land Code of

he development of property relations in our
Tcountry received its primary impetus during

the period from 1994 to 2006, with the se-
quential adoption of the parts of the Civil Code of
the Russian Federation (the “Civil Code” or “CC RF”).
The first part (which took effect on January 1, 1995)
consisted of three sections: General Provisions,
Property Rights and Other Rights in Rem, and
the General Part of the Law of Obligations. In legal
history, the most embattled area has arguably been
the law of property (rights in rem), which, like a phoe-
nix, repeatedly died and was reborn. “The remnants
of rights in rem that survived in the 1922 Civil Code
were expelled from the 1964 Civil Code...” [1]. It
should be clarified, however, that the 1922 Civil Code
of the RSFSR did contain a section titled “Law of
Property”, which encompassed ownership, pledge,
and building rights. In the 1964 Code, the law of
property reflected only the right of ownership, with
a severely truncated description of the classification
of things.

A cornerstone of the law of property is the con-
cept of real estate and the associated legal rela-
tions. The term “real estate” refers primarily to land
plots (and, more broadly, land as a natural feature
and resource). During the Soviet era of nationaliza-
tion, land was removed from commercial circulation,
and land law became an independent legal field.
To some extent, the principles and norms of land

the RSFSR persisted until 2001, when the Land
Code of the Russian Federation (the “Land Code”
or “LC RF”) took effect. This separation of civil law
into distinct codes remains in place today. However,
the Land Code of the Russian Federation incorpo-
rated rules that are civil-law in nature — covering
ownership and other rights in rem to land plots, con-
tracts for the sale and lease of land plots, and
others. The corresponding provisions of the Civil
Code began to be applied as supplementary.

This situation, where the civil law system con-
tains overlapping and duplicative norms, is expect-
ed to be resolved through a reform of the Civil
Code. It was initially anticipated that amendments to
the section of the Civil Code on rights in rem would
render the corresponding provisions of the Land
Code obsolete, leading to their repeal [2]. The land
legislation itself includes provisions referencing
timelines for planned legislative changes, some ex-
tending as far as 2033 (the latest version of this law
is dated July 31, 2025)".

As is known, Russia's civil law system belongs
to the Germanic branch of the continental civil law
tradition. Consequently, the ideal objective of the re-
form was to align the fundamental norms of Russian

' On the Enactment of the Land Code of the Russian Federa-
tion : Federal Law No. 137-FZ of October 25, 2001. Articles 3
(Part 2.7), 3.7 (Part 2), 8, 9, 19, etc.
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property law with the traditional approaches of classic European
continental codifications, based on the Concept for the draft text of
the relevant section.

According to the Concept for the Development of Russian Leg-
islation on Property Law, it was envisaged to expand the range of
limited real rights (numerus clausus), in particular, by implementing
the principle of unity of fate of a land plot and the buildings located
onit, “ ..which is expected to significantly simplify the turnover of
land plots and, consequently, prevent potential disputes in courts
and other jurisdictional bodies” [3].

Even Roman jurists believed that “only that which is rooted in
the earth is considered part of the land” (anything that is rooted
in the ground is considered part of the plot): Fundi nihil est, nisi quod
terra se tenet. (D.19.1.17. Ulp.) [4]. Likewise: Gai 2.73 Praeterea id
quod in solo nostro ab aliquo aedificatum est, quamuis ille suo
nomine aedificauerit, iure naturali nostrum fit, quia superficies solo
cedit (Moreover, whatever is built on our soil by someone becomes
ours by natural law, even if he built it in his own name, because what-
ever is attached to the surface belongs to the soil) [5].

Friedrich Thibaud, a founder of the modern theory of property
law, wrote in the 18th century: “no person who had a right to claim
the principal thing together with its accessories could claim the latter
alone if his right of action with respect to the principal thing was lost
and if he had no independent right to the additional things...” At
the same time, he also wrote: “There is no presumption that a thing
belongs to its principal thing or is absolutely inseparable from it” [6].

By the end of the 19th century, the renowned German pandec-
tist Heinrich Dernburg noted a fundamental rule: “If buildings and
similar structures are erected on a plot, serving not merely tempo-
rary needs, ...these structures become component parts of the plot
and belong to the owner of the plot...” [6]. According to the Pandec-
tist school of thought, the objects of property rights can only be
land plots as individually defined things, while buildings and struc-
tures represent component parts of the land plots on which they are
located: “The right of land ownership affords [the owner] free dis-
posal of the surface of the earth and everything firmly attached to
it...” [7]. In classical civil law, a land plot and the buildings on it are
considered in the relation of a principal thing and its accessory (ac-
cessio) [8].

An analysis of the diverse legislative solutions in European legal
systems falls far beyond the scope of the tasks set in this article,
which are limited to an analysis of the theoretical views of certain
representatives of civil law scholarship and are focused on the de-
velopment of specific legal norms and law enforcement practice.
Article 130 of the Russian Civil Code classifies not only land plots
as immovable things (real estate), but also buildings, structures,
unfinished construction objects, and (since 2016) residential and
non-residential premises (among other things). This means the doc-
trine of real estate separates the rights to land plots from the rights
to other associated things or objects. Even pre-revolutionary Rus-
sian law, in the Code of Laws (Svod zakonov), recognized by law as
immovable property not only land but also separate houses and
structures: “Lands and all appurtenances, houses, plants, facto-
ries, shops, all buildings and vacant lots (a), as well as railways are
recognized by law as immovable properties” (Article 384); “Immov-
able properties that can be divided into separate parts in such
a way that each can constitute a separate holding are called divis-
ible; when they, by their nature or by law, cannot be subject to such
division, they are called indivisible” (Article 393) [9].

It cannot be asserted that the viewpoint of Russian civil law
scholarship is irreconcilably contradictory to the aforementioned

opinion of F. Thibaud; however, 19th-century Pandectism devel-
oped an unambiguous view on this issue. That is, a broader con-
cept of real estate has developed in the Russian legal tradition than
in Pandect law [9]. This represents a departure from the accepted
classical model of civil law, according to which everything firmly
attached to a plot is subsumed by its ownership regime (here and
throughout, the discussion concerns only private owners of land
plots).

So, domestic civil law doctrine and legislative practice have
long moved away from the classical (pandect) model of property
law, where the legal regime of land ownership subsumed all immov-
able things (real estate) as its integral parts. Currently, in establish-
ing private ownership, the law has arrived at a diversity of immova-
ble things within a single land plot. In this regard, property relations,
from a historical perspective, will develop towards refining the own-
ership regime. This is because the mere legislative recognition of
a multiplicity of immovable objects inevitably gives rise to intracta-
ble enforcement challenges.

Within our legal and judicial enforcement systems, this circum-
stance (the multiplicity of objects) creates a specific problem of un-
registered structures, referred to in the Russian Civil Code as “unau-
thorized constructions”. The problem appears contrived, yet deeply
entrenched. Its primary cause lies in tax collection (the search for
ways to increase payments by administrative authorities, or ways to
evade them by owners) [10].

The problem of unregistered constructions, in a substantive le-
gal sense, is resolved by local administrative authorities based
on Articles 285 and 222 of the Russian Civil Code, relevant articles
of administrative and procedural law, and other accompanying pro-
hibitive regulations.

Article 285 of the Russian Civil Code provides for the possibility
of land plot seizure if, among other reasons, an unauthorized con-
struction has been erected on the plot and the persons specified
in clause 2 of Article 222 of this Code have failed to fulfill their legal
obligations to demolish it or bring it into compliance with estab-
lished requirements. In other words, the meaning of these articles
offers the said persons an alternative: to bring the construction into
compliance with requirements or to demolish it. If this condition is
not met, the threat of plot seizure looms. The legal drafting tech-
nique initially intended for this part of the article seems to have
been forgotten, as court practice shows that administrative authori-
ties, upon discovering such a construction, invariably demand its
demolition. The number of lawsuits for the demolition of unauthor-
ized constructions is enormous. From October 2019 to Septem-
ber 1, 2025, the Supreme Court of the Russian Federation alone
heard 1,340 cases under these articles.

However, the Supreme Court of the Russian Federation consist-
ently clarifies in its rulings on specific cases that “...the demolition
of an unauthorized construction is an extreme measure of state in-
tervention in relations concerning the erection (creation) of real
property objects, and the elimination of the consequences of a vio-
lation must be proportionate to the violation itself, must not create
an imbalance between public and private interest leading to
the disruption of the stability of commercial transactions and the in-
fliction of disproportionate losses”?. Furthermore, it states that
“demolition of an unauthorized construction is an extreme measure
of civil liability, applicable only when the consequences of the viola-
tion cannot be eliminated by other means, and the preservation of

2 On certain issues arising in judicial practice when applying the rules on unauthor-
ized construction : Ruling of the Plenum of the Supreme Court of the Russian Federation
dated December 12, 2023, No. 44. Clauses 10, 19, 25.
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the construction violates the rights and legally protected interests of
citizens, and these violations are irremediable”s.

It appears that the Russian Supreme Court's position is being
interpreted selectively by both local and federal administrative bod-
ies. They seem to view the upcoming changes to land legislation
primarily as an expansion of their administrative powers to demolish
structures and, more broadly, to regulate construction on privately
owned land plots.

The proposed amendments, in essence, grant a three-year pe-
riod for developing the land plot and an additional five years for
completing construction. As stated, “By March 1, 2028, when
the development period expires, all supervisory and municipal con-
trol bodies will face the question of whether the land plot is being
used for its designated purpose and in accordance with its permit-
ted use starting from March 2, 2028” 4.

The anticipated consequence of unauthorized construction,
construction delays (or “failure to develop” the land) is the demoli-
tion of the structure, and in the worst-case scenario, the seizure of
the land plot itself. At this time, it is unknown what the final outcome
of the legislative process will be, so any predictions or discussions
on this specific point are premature.

In nearly all cases where administrative bodies raise concerns
about violations of land law through unauthorized construction (or
other non-compliant construction), the court orders a forensic con-
struction and technical expert examination. However, in some cas-
es, issues of unauthorized construction are resolved independently
of the expert's findings — either without ordering an examination
at all or by ruling contrary to its conclusions.

In both civil and criminal proceedings, an expert examination is
considered a form of evidence — a source of information upon
which the court bases its conclusions regarding the existence (or
absence) of circumstances that support a party's position (in civil
cases) or characterize an unlawful act (in criminal cases). Both
types of proceedings require the establishment of facts, which are
often decisive in cases involving unauthorized construction, though
not always. Let's examine a few such instances.

For example, in the aforementioned civil case (No. 18-KG25-
214-K4 of August 4, 2025), it was revealed that two contradictory
forensic construction and technical expert reports existed for
the same unauthorized structure — one from the civil dispute and
another from a criminal case. The Supreme Court (its Civil Cases
Judicial Collegium) indicated that the courts handling the case
should have considered the possibility of preserving the structure
regardless of the experts' conclusions, since demolition is an ex-
treme measure. The Court also pointed to the option of commis-
sioning a repeat or additional expert examination.

In another civil case (No. 18-KG25-199-K4 of August 5, 2025),
the lower courts also ruled independently of the expert opinion, cit-
ing the circumstance that the residential house was erected without
obtaining the requisite permits, including for site planning. Howev-
er, the Supreme Court pointed out that a construction permit is not
required for the construction of individual residential housing pro-
jects (clause 1.1, part 17, article 51 of the Russian Urban Develop-
ment Code). Furthermore, no red lines exist within the settlement
boundaries, and their establishment is not planned; consequently,

3 Ruling of the Supreme Court of the Russian Federation of August 4, 2025, in case
No. 18-KG25-214-K4; ruling of the Supreme Court of the Russian Federation of August 5,
2025, in case No. 18-KG25-199-K4; ruling of the Supreme Court of the Russian Federation
of July 29, 2025, in case No. 18-KG25-249-K4 and numerous other similar cases.

4 Butovetsky A.l. Innovations in Land and Real Estate. Report, May 18-25, 2025.

Part 2. URL: https://icped.ru/articles/zem/kopiya-chast2.-novovvedeniya-v-sfere-zemli-i-
nedvizhimosti/ (rus.)

there were no grounds to classify the disputed structure as unau-
thorized due to the lack of site planning documentation (part 3, ar-
ticle 41 of the Russian Urban Development Code).

The findings of a construction technical expert examination
must be considered by courts not only for their final conclusions but
also based on the internal content of the report. The Supreme Court
reviewed case No. 18-KG25-249-K4 (July 29, 2025), in which
the court of first instance denied a petition for the demolition of
an unauthorized structure. However, the higher courts reached
the opposite decision based on a judicial construction technical
expert examination conducted during the appellate stage. In
the expert report, specifically in its research section, the expert
concluded that the object of study does not comply with the struc-
tural standards for residential buildings and lacks the spatial-plan-
ning and functional layout of premises that create conditions for
permanent residence. Therefore, based on its technical character-
istics, it cannot be recognized as an individual residential house;
meaning the object of study is a non-residential building with
the actual purpose of a small accommodation facility (mini-hotel).
Additionally, the object under study lacks auxiliary rooms typical of
residential buildings, such as a study, walk-in closet, pantry, dining
room, living room, or children's room. Yet, at the same time, it also
lacks spaces characteristic of hotels, such as administrative offices,
guest reception areas, floor lobbies, and other similar rooms.
The contradictory nature of the report's research section is evident:
the object lacks auxiliary rooms characteristic of residential prem-
ises, but it also lacks rooms characteristic of hotels.

The Supreme Court indicated that the appellate court's conclu-
sion — that the capital construction project is a hotel, which cannot
be located on the defendant's land plot with the permitted use “for
individual residential construction” — was based solely on the fact
that the disputed object contains six isolated rooms, consisting of
furnished rooms equipped with bathrooms and having separate
entrances, and lacks premises that create conditions for permanent
residence.

For an expert opinion to be unambiguous in its necessity and
correctness, the examination must be conducted properly. Primar-
ily, the internal logic of the investigation is significant; it must con-
form to well-known laws of logic, in this case, the law of non-contra-
diction. “Violations of this law are grounds for ordering a repeat
examination..., which often deprives the expert's report of its status
as evidence in the case” [10]. The range of questions put before
the expert must be exhaustive for resolving the specific case.
The list of questions is quite standard and should, of course, in-
clude straightforward issues such as the necessity for or existence
of permits. “This list includes the following questions (does it con-
form, does it create, does it cause):

e the building (structure or facility) to conform to urban develop-
ment legislation (including land use and development regula-
tions) in parts requiring interpretation through specialized
knowledge;

e the building (structure or facility) to conform to building codes
and regulations, as well as fire safety requirements;

e the building (structure or facility) to conform to the issued con-
struction permit;

e the building (structure or facility) to conform to the urban de-
velopment plan of the land plot;

e the (structure or facility) to conform to the project design;

e the building, structure, or facility to create a threat to the life
and health of citizens” [11].
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When ordering an expert examination, the court specifies
(among other things) the facts that the examination is intended to
confirm or refute, as well as the questions posed to the expert
(Part 1, Article 80 of the Russian Code of Civil Procedure). It is
the expert, within their expert report, who determines whether there
has been a violation of construction, urban development, fire safety,
sanitary, and other established norms and parameters, as well as
land use and zoning regulations.

The court evaluates the expert report based on its inner convic-
tion, which is formed through a comprehensive, complete, objec-
tive, and direct examination of the document, and if necessary, on
the expert's oral clarifications provided during a court hearing. It is
evident that the court is bound by the questions it posed to the ex-
pert. Consequently, if the answers to these questions are unequivo-
cal, it is impossible to disregard them without compelling reasons.

The Russian Constitutional Court, while reviewing the constitu-
tionality of the provisions of Article 222 of the Russian Civil Code,
noted that under the revised version of this article (as of August 3,
2018) a structure is not considered an unauthorized construction if
it was built in violation of established limitations on the use of
the land plot, provided the owner of said structure did not know and
could not have known about such limitations applicable to their
plot® (Ruling of the Constitutional Court of the Russian Federation
No. 48-P of November 11, 2021). Furthermore, when courts con-
sider cases involving changes to the federal legal grounds for rec-
ognizing a building, structure, or other erection as an unauthorized
construction, they must establish the landowner's good faith at
the time of construction.

These circumstances are established by the court through
a comprehensive examination of the case materials and can also
influence the outcome of the case independently of the expert re-
port's findings.

Since the obligation to demolish an unauthorized construction
constitutes a sanction for an offense — which may involve violating
norms governing the allocation of the land plot and its develop-
ment — the Constitutional Court concluded that imposing the bur-
den of demolition presupposes the owner's fault and does not imply
imposing the obligation to demolish an unauthorized construction
at their own expense on a non-culpable party. The degree of fault
is also a matter exclusively for judicial determination. Specifically,
landowners must have the opportunity to be aware of limitations on
their rights, especially when new, previously non-existent limitations
are introduced. This means it is essential to ascertain whether
the person who carried out the construction knew or could have
known about the existence of these limitations.

5 On the case of verifying the constitutionality of the provisions of paragraph 6 of part
four of Article 392 of the Civil Procedure Code of the Russian Federation, paragraph 1 of
Article 222 of the Civil Code of the Russian Federation and Article 32 of the Federal Law
“On Gas Supply in the Russian Federation” in connection with the complaint of citizen
Yu.V. Tikhonov : Resolution of the Constitutional Court of the Russian Federation of No-
vember 11, 2021 No. 48-P.

HeaBMXMMOCTb, CAaMOBOJIbHbIE NOCTPONKM
M cype6Has akcnepTusa

B cTatbe paccmaTpuBaloTCs KOHLEeNTyanbHble NpeacTaBneHus
06 MMYyLLECTBEHHOM MNpaBe, B YaCTHOCTU, O HEABUXUMOCTH, KO-
TOpble BbICKa3blBANIUCh BUAHLIMWU LMBUAUCTAMU Pa3nnYHbIX
3M0X, a TakXe Mony4mnu CBoe OTpaxeHne B 3aKOHO[aTenNbCT-
Be Poccum koHua XIX — Hayana XXI B. HecmoTps Ha BpeMeH-

Moreover, when assessing the conduct of the person who
erected the structure, current legislation is based on the principle of
protecting parties acting in good faith in civil transactions. For
a person who did not know and could not have known about
the (newly introduced) limitations, such demolition does not consti-
tute a sanction and cannot be carried out at their expense. Impos-
ing adverse consequences, such as the obligation to demolish
the structure at their own cost, on a party who acted in good faith is
impermissible in any case. If a person did not know and could not
have known about the limitations on their land plot, or if this issue
was not examined by the court, then such a judicial decision would
lack legality and substantiation.

Thus, we see that in judicial practice there are instances where
a forensic construction-technical expert examination, while neces-
sary, is not the foundation for the court's ruling. Instead, the justifi-
cation is based on the interpretation of substantive legal norms and
their role within the legal system. Furthermore, the judicial qualifica-
tion of a specific disputed legal relationship cannot rely on an ex-
pert's findings in cases where the constitutional property rights of
the owner — which fall outside the scope of a forensic construction-
technical examination — are violated or require protection.
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HOe 3a6BeHNE rpaXKfaHCKo-NpaBoBOW CUCTEMOW BELLHOro npa-
Ba, B CTaTbe KOHCTATUPYETCs OTXOh POCCUMCKON MpaBOBOM
TEOpUU N 3aKOHOLATENbCTBA OT OOLLUENPUHATBIX KaCCUYECKUX
npeacTaBneHui 0 MHOXXECTBEHHOCTU OOBEKTOB HEABUXUMO-
CTWN. 3aKOHOMEPHbIM NPOAOIIKEHNEM Pa3BUTUA KOHLENTyanb-
HbIX MPEACTaBNEHNI O BELLHOM MpaBe ABMNSETCA COBPEMEHHbIV
paxpgaHcknin kogeke Poccuiickon ®egepaunn. BoickasbiBaeT-
CSl MHEHWe 0 fanbHeunweM MarnctpasnbHOM pas3BUTUN 3aKOHO-
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fartenbcTBa B HacTU HEABMXMMOCTM W BELLHOro npasa B Lie-
nom. OauH 13 nyten — 310 peanuadaums KoHuenuuv passuTms
3aKoHoaTenbCcTBa O BELLHOM Mnpase, koTopas 6bina paspa-
60oTaHa BUOHENLUMMWU POCCUNCKUMU LmnBUIMcTamu. KoHuen-
LUMs pas3BMBaeTCs U NpeTeprneBaeT N3MEHEHUs, HO TEM He Me-
Hee NoaTanHoO BHEAPSETCH B rpaxAaHCKO-NpPaBOBYO CUCTEMY.
KoHuenuua npegnonaraet paclunMpeHne Kpyra orpaHuyYeHHbIX
BELLHbIX MpaB, B YaCTHOCTU, peanv3auuto NpyHumMna eguHcTea
CyAb6bl 3EMESIbHOr0 y4acTKa N HaxoAALLMXCA Ha HEM CTPOEHWUI.
B npaBoBoOW 1 NpaBONPUMEHUTENBLHOM Cpefe MHOXECTBEHHOCTb
06BLEKTOB HEABMXMMOCTM Nopoauna npobnemy HesaperucTpu-
POBaHHbIX CTPOEHWUI (CaMOBOJbHbLIX MOCTPOEK). MocnepnHee
n3MeHeHue ctatbu 222 [paxaaHckoro kogekca P® o camo-
BOJbHbIX NOCTporkax nmeno mecto B 2018 r. (pepakums de-
nepanbHoro 3akoHa ot 03.08.2018 Ne 339-03) n B HacTosLee
BPeMS Mosly4mno o6LUMPHYI0 cyne6Hyto npakTuky. CyneobHble
fena paccMmartpusanucb kak BepxosHbiM cynom Poccuinckon
®depepaumm, Tak 1 KOHCTUTYLUMOHHBIM cyfoM. PaccmoTpeHmne
Cy[AaMu CNOpHbIX BOMNPOCOB B CBSI3N C CAMOBOSIbHbIMU MOCTPOW-
KaMu HEN3MEHHO TpebyeT HasHa4eHUs CyaebHON CTPOUTENBHO-
TEeXHUYEeCKoW akcnepTunabl. CynebHas CTPOUTENbHO-TEXHUYECKAs
3KCMepTM3a, Kak NpaBuno, ABNSETCA OAHVM U3 OCHOBOMOMAara-
LLMX JoKal3aTeNbCTB NpU BbIHECEHMN CYAOM peLLeHus no geny,
OfHaKO MMEIOT MeCTO cily4au, Korga cyaebHbIi akT npuHuMa-
eTCcsi BONpekn NnMbo He3aBMCUMMO OT SKCMEPTHOr0 3aKoHeHUs.
PaccmoTpeHbl KOHKpPeTHblE cyaebHble Cnopbl, paspeLleHne Ko-
TOPbIX COCTOANOChL HE3ABUCMMO OT BbIBOLOB Ha3HAYeHHbIX
CynebHO-TEXHNYECKNX IKCNEPTM3, OKOHYATENbHOE peLLeHne Mno
KOTOPbIM MpUHMManocb BepxoBHbiM cyfom P®.

Knro4deBbie cnoBa: BeLjHoe rpaBo, HeABMXXUMOCTb, MHOXECT-
BEHHOCTb 0OOBLEKTOB, CaMOBOJIbHasl MOCTPOHKa, CHOC, cy,qeéHaﬂ
CTPOUTEJIbHO-TEXHNYECKas aKcreptTnia
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Experience of international professional
training of students of the OSUN Department
in Vietham

The paper provides information on how the Department “Organization of Construction and Real Estate Man-
agement” (OSUN) of the National Research University MGSU again turned a page in its long history, supporting
a unique educational initiative — the organization of international practical training for students in the Socialist

Republic of Vietnam. The key partners of the project were Ho Chi Minh City University of Architecture, construc-
tion companies Ricons and Newtecons, which occupy leading positions in education and the construction indus-
try in Vietnam, respectively.

Construction companies Ricons and Newtecons, specializing in the implementation of large development pro-
jects, make a significant contribution to shaping the architectural appearance of large cities in Vietham. This is
achieved through the implementation of large-scale, architecturally complex development projects that meet high
standards of safety and quality.

Many years of experience in international cooperation of the Department of OSUN, combined with current trends
in education, have become a reliable basis for the implementation of project training for students in Vietnam.
The project's performance fully met the expectations of all participants. The partners highly appreciated the re-

Alexander Vladimirovich
Yankovsky,

Leading Engineer; Research Center
for Integrated Territory Develop-
ment; Moscow State University of
Civil Engineering (National Research
University) (MGSU); 26 Yaroslavskoe
shosse, Moscow, 129337, Russian
Federation; Alex.ynk@inbox.ru

sults achieved and expressed interest in expanding professional cooperation, which indicates the prospects of
the chosen area of international educational interaction. The intercultural internship environment has become
an effective tool for developing professional skills and developing global thinking among future specialists.

Keywords: International professional training, Ho Chi Minh City University of Architecture, construction com-
pany Ricons, construction company Newtecons, construction in Ho Chi Minh City, on-site construction control,
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information modelling technologies, unique construction, international cooperation

INTRODUCTION

he modern construction industry — is a global

I system where interaction between countries

becomes a key factor in progress. International

partnerships make it possible to solve large-scale prob-

lems, introduce innovations and increase the compet-
itiveness of market participants.

Considering the international cooperation be-
tween Russia and Vietnam in the construction in-
dustry, it is developing within the framework of
a strategic partnership, covering both educational
and scientific projects, as well as the practical im-
plementation of infrastructure facilities. However,
there are also differences due to climate, econom-
ics and regulatory requirements.

The Department “Organization of Construction
and Real Estate Management” (OSUN) has existed
since 1930, training specialists in the field of con-
struction, investment development and real estate
management. Over the decades of its existence,
the department has developed a unique approach
to teaching, aimed at comprehensive mastery by
students of all the main stages of the implementa-
tion of investment and construction projects, from
planning and risk assessment to the organization of
the technological process and effective manage-
ment of real estate.

Today, the Department of OSUN is one of the lead-
ing departments of the university, offering a wide
range of educational areas, including development,
project management, real estate valuation and
housing management. Specialists are trained at

the intersection of engineering, economics, law and
management, which ensures graduates' competi-
tiveness and high demand in the labor market.

The department is actively integrating into
the global scientific community, collaborating with ma-
jor international organizations. Students have the op-
portunity to undergo internships and internships in
foreign companies and institutions, exchange experi-
ences with colleagues from abroad. By constantly
updating teaching methods and introducing new
technologies, department staff ensure high quality
training of specialists capable of solving the most
complex problems of modern construction [1].

Thanks to the efforts of the head of the depart-
ment “Construction Organization and Real Estate
Management” (OSUN), Doctor of Technical Scienc-
es, Doctor of Economic Sciences, Professor Petr
Grigorievich Grabovyy and with the support of
the Institute of Economic Sciences, it was possible to
organize summer practical training in the Socialist
Republic of Vietnam. The host was the long-time
partner of the National Research University MGSU —
Ho Chi Minh City University of Architecture (UAN)
[2] (Fig. 1).

THE MAIN PART

In May 2025, Russian Foreign Minister Sergei
Lavrov spoke about his intention to continue coop-
eration in the field of education with Vietnam: “Along
with mutually beneficial interaction in the field of sci-
ence and technology, we are committed to continu-
ing cooperation in the field of education... Joint work
has begun to create the first Russian school in Hanoi.
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Fig. 1. Ho Chi Minh City University of Architecture

Vietnamese who know Russian and Russians who
speak Vietnamese act as a kind of locomotive for
the further rapprochement of our peoples”. Based on
the results negotiations between Russian President
Vladimir Putin and Secretary General of the Central
Committee of the Communist Party of Vietnam To
Lam in the country's Kremlin signed several docu-
ments, including cooperation in the field of educa-
tion. “The parties <...> advocate the promotion of
research programmes and projects in priority areas
for both countries, and also agreed to declare 2026
the Year of Russian-Vietnamese cooperation in
the field of science and education”, says the joint
declaration of the states [3].

It is worth noting that the National Research
University MGSU, supporting state strategic initia-
tives and to strengthen international relations with
the Vietnamese side, sent 6 students to the city of
Ho Chi Minh City to undergo summer executive in-
ternship from July 2 to July 26, 2025.

The practice began with the organizational as-
sistance of employees of the OSUN department,
who ensured uninterrupted departure from Moscow.
The department ensured close interaction with
the host party in advance, agreed on a practice pro-
gramme, identified areas of work and guaranteed
compliance with safety requirements and training
standards (Table).

Professional training programme for MGSU students at construction sites in Vietnam

Period At a construction site

In the office

targeted.

Obtaining personal protective equipment.
Participation in organizational meetings.
Introductory conversations with the head
of the security department.
Familiarization with the construction site

Week 1 | Safety briefings: introductory, primary, repeat, | Meeting with the leadership of Ho Chi Minh City University of Architecture.
Familiarization with the practical training programme.

Introduction to the activities of the unit.

Study of design documentation.

Study of working documentation.

Study of the national standards of the Socialist Republic of Vietnam.
Perform individual tasks.

Participation in workshops

Week 2 | Ricons Unique Building Site Technical Tour.
tion projects.
resources.

Participation in internal corporate events
of companies Ricons and Newtecon

Performing individual tasks of the production and technical depart-
Technical tour of Newtecon's unique construc- | ment of companies.

Participation in the construction of calendar-network schedules
Familiarization with the company's information | for work completion.

Participation in the formation of a statement of actual volumes of work.
Making changes to design and working documentation.

Participation in operational meetings.

Attendance at the lecture “Features of calendar planning during

the construction of unique facilities in Vietnam” (based on the Ho Chi
Minh City University of Architecture)

Chi Minh City.

Week 3 | Sightseeing tours of the city and suburbs of Ho | Report generation.
Final meetings with Ricons representatives and Newtecon and Rector
Generalization of acquired skills during internship | of Ho Chi Minh City University of Architecture
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Upon arrival in Vietnam, the meeting of NRU MGSU students was
provided by representatives of the diplomatic mission and consulate
of the Russian Federation, where they provided detailed instructions.
This meeting emphasized the state's special attention to issues of
quality vocational education and international academic mobility. This
reception became evidence of the importance of cooperation be-
tween the two countries in the field of education and the readiness of
both sides to support young professionals, strengthen friendly ties
and form a new generation of competent ones specialists who are
ready to effectively implement joint projects in the future [4].

INTERNSHIP IN THE SOCIALIST REPUBLIC OF VIETNAM

On the first day of practice, Ho Chi Minh City University of Ar-
chitecture, which acted as the host, organized a meeting within
the walls of the university (Fig. 2). Representatives of both universi-
ties confirmed their long-standing cooperation: joint scientific-edu-
cational events and conferences are regularly held both in Russia
and Vietnam. Students were divided into two groups and informed
in detail about the companies and facilities where they would un-
dergo internships. Two students were assigned to a company “Ri-
cons” for a residential development project TT AVIO. The second
group, consisting of four the person was sent to the company
“Newtecons” to work on the construction of educational campuses
at Wang Lang University. In addition to the teachers, the meeting
was attended by two Vietnamese students who joined the second
group for joint practical work and exchange of experience [5]"2.

Within the framework of the organizational part, language and
everyday issues, safety rules at construction sites, and a practice
schedule were discussed mentoring system and contacts of re-
sponsible persons on the part of host companies and the university.

At the end, university staff organized a festive evening with tradi-
tional Vietnamese cuisine (Fig. 3). In a relaxed atmosphere, practical
recommendations for adaptation, information about living conditions,
transport, and cultural characteristics of life in Vietnam were given, and
further joint events and meetings were planned during the practice.

During the first days, students got acquainted with life in the com-
pany, colleagues, and completed their initial tasks — undergoing
safety training; familiarization with the organizational structure of
the company; studying introductory materials on objects (Fig. 4).

" URL: https://mgsu.ru/universityabout/Struktura/Kafedri/fOSUN/ (rus.).
2 URL: http://en.uah.edu.vn/

Fig. 2. Meeting at Ho Chi Minh City University of Architecture

The construction company “Newtecons” was founded on Octo-
ber 23, 2003. “Newtecons” is the leading general contractor in Viet-
nam and undertakes all work: from laying the foundation, building
the basement and main building to finishing work and creating
landscape infrastructure. Newtecons is currently on the list of com-
panies with the best working conditions and social programme in
Asia®.

The company's slogan is to be based on trust. Trust is the ben-
chmark of Newtecons values. In 2022, Newtecons was ranked in
the top ten the best construction contractors in Vietham. Famous
projects of the company Newtecons:

1. Skyscraper The Landmark 81 — Ho Chi Minh City landmark
with a height of 461.2 m, which became the tallest building in Viet-
nam. It was completed in 2018. The building has an elegant and
modern design inspired by bamboo sticks (Fig. 5).

2. Long Thanh International Airport is an airport under con-
struction in Vietnam, located in Long Thanh District (Dong Nai Prov-
ince) (Fig. 6).

3. Wang Lang University — currently, 3 towers are being built
on the territory of the university (Fig. 7). The project has unique ar-
chitecture, modern facades and 3 interconnected basements.

Obligations of students during practical training in a company
“Newtecons” and “Ricons”: Passing a safety briefing; Studying
documentation; Office work®.

Another group of students did an internship at a construction
company “Ricons”, which was founded in 2004 and quickly gained
popularity in the market, especially in the field of real estate invest-
ment. Constantly expanding, Ricons entered the construction mar-
ket and made it its main focus. Over more than 20 years of exis-
tence and development, the company “Ricons” has implemented
construction projects throughout the country: from high-rise build-
ings, hotels and resorts to factories and infrastructure. As a brand
born from high social aspirations, Ricons strives to change
the world for the better by providing quality products and services
and thereby contributing to the development of society. Thanks to
its powerful internal resources, Ricons is becoming a symbol of
Vietnam's construction industry and influencing the entire world.

3 A Bid to Change the World Order : Foreign Media on Putin's Visit to Hanoi. June 21,
2024. URL: https://tass.ru/mezhdunarodnaya-panorama/21162369 (rus.).

4 Construction of $1 Billion Lego Plant Begins in Vietnam. URL: https:/www.viet-
news.en/topnews/vo-vetname-nachalos-stroitelstvo-zavoda-lego-stoimostyu-1-milliard-
dollarov
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Fig. 4. Introductory briefings at internship sites. Work in company offices “Newtecons” and “Ricons”
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Fig. 7. Visualization of Wang Lang University >
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Fig. 8. Work on the construction site of the facility “VAN LANG University”

During the main period of practice, students studied the main
stages of construction, as well as features related to climatic and
seismic conditions in the region. Students familiarized themselves
with the rules registration and storage of documentation, estimates
and reports on work performed. Using the ArchiCAD programme, we
reviewed the visualization of the project. And with the help of the Au-
toCAD programme we worked with drawings of design documenta-
tion. Students were also introduced to the Sketchup programme and
Dalux software, designed for managing construction projects and 3D
modelling, which they were able to use to obtain information. During
the internship, students were given tours of the construction site, fo-
cusing on the T2 radial tower (Fig. 8). Students were able to observe
the technology of construction work and ask clarifying and interest-
ing questions from specialists. This experience helped to see
the practical side of the construction process, consolidating the the-
oretical knowledge provided by the university and understanding
the complexities of construction and installation work®:©.

5 Website of the company Ricons. URL: https://www.ricons.vn/?lang=en

¢ Resolution of the Government of the Socialist Republic of Vietnam No. 40/2019/ND-
CP from 05/13/2019. On Amendments and Supplements to a Number of Articles of Reso-
lutions Detailing and Regulating the Implementation of the Law on Environmental Protec-
tion. URL: http://vbpl.vn/botainguyen/Pages/vbpg-van-ban-goc.aspx?ltemlD=135365

PROJECT FEATURES “VAN LANG UNIVERSITY”

University project VAN LANG in Ho Chi Minh City is a large-
scale construction task that requires a special approach. First of all,
it stands out for its extraordinary architecture, for example, the T2
body in the shape of a drum, as well as the unique fazade solutions
of all buildings. An equally important element is the complex of un-
derground structures, consisting of three interconnected levels that
will be connected to existing underground structures. Each of these
underground floors exceeds 14,000 square meters.

Itis expected that construction will be completed in 24 months,
which will be equally distributed between the stages of construction
of the underground and above-ground parts. Newtecons, with sig-
nificant experience in foundation construction and the support of
investors, consultants and local authorities, was able to compe-
tently address problems associated with concrete pouring, material
delivery and vehicle passage due to the large foundation area and
difficult road conditions at the site.

When completed, this project will embody the comprehensive
design of Van Lang University's Campus 3, which will undoubtedly
contribute substantially to the region and make it one of the largest
construction projects in the area. In addition, the significance of
the project is emphasized by the fact that it is dedicated to the cel-
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Fig. 9. Work on the construction site of the facility “TT AVIO”

ebration of the 30th anniversary of the founding of Van Lang Univer-
sity, which adds special importance and symbolism to it’.

PROJECT FEATURES “TT AVIO”

TT AVIO (Fig. 9) is a comfort-class residential development lo-
cated in the up-and-coming Binh Duong area that provides proxim-
ity to main transport arteries. The complex consists of 2 towers —
30 and 37 floors. The project is a modern approach to organizing
residential space and is aimed at wealthy local residents, investors
and expats®.

The housing estate provides:

e minimising CO, emissions through the use of renewable en-

ergy sources;

e automated energy control system;

e use of recycled and renewable resources;

e digital connectivity of smart home systems.

7 Main website of the company Newtecons. URL: https://newtecons.vn/en/

8 Report “Vietnam Construction Industry” — Size and Share Analysis — Growth
Trends and Forecasts (2024—-2029). URL: https://www.mordorintelligence.com/ru/industry-
reports/vietnam-construction-market (rus.).

This clearly demonstrates how an integrated approach to en-
ergy efficiency can lead to a significant reduction in environmental
impact while increasing comfort and cost-effectiveness.

The residential complex has a rich infrastructure that meets all
the needs of the target audience: from a modern spa on high-rise
floors with panoramic views of the Saigon River to a multi-level
shopping center with premium brand boutiques and luxury restau-
rants on the ground floors. And, of course, we should not forget
about the thoughtful improvement of the territory, which includes
multi-level landscape gardens, quiet recreation areas, children's
playgrounds equipped to the highest safety standards, and pedes-
trian alleys that create a unique living environment where modern
architecture harmoniously combines with green oases® ™.

The duties of the students, when working at this site, included:

e familiarization with project documentation;

e calculation of the concrete volume of non-standard floors;

e drawing up a calendar plan for one of the towers.

¢ Lavrov spoke about cooperation with Vietnam in the field of education. URL: https:/
ria.ru/20250507/rossija-2015448906.html (rus.).

10 Lavrov S.V. Russia and Vietnam: 75 years of friendship, trust and mutual assis-
tance. URL: https:/interaffairs.ru/news/show/51441 (rus.).
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Fig. 10. Joint events

The project manager also dedicated students to the specifics
of construction in Vietnam.

EXTRACURRICULAR ACTIVITIES

Throughout their practice, Ho Chi Minh City University of Archi-
tecture and partner companies have created an extremely friendly
and hospitable atmosphere for Russian students. To introduce
guests to Vietnamese culture, a series of educational events and
excursions around the southern capital of Vietham were organized
for them (Fig. 10).

Students attended cultural and sports events: a sports day with
the participation of large construction companies in Vietnam, where

AL

@ dE oSl

they were present as invited fans, which contributed to the estab-
lishment of informal contacts.

The university also organized a tour of the city of Ho Chi Minh
City, which included visits to key architectural and infrastructural
sites objects, which expanded the understanding of the local con-
struction environment and urban planning features.

CONCLUSION

The final meeting with the Ho Chi Minh City University leader-
ship included a stocktaking of the practice, an evaluation of the re-
sults and a discussion of further steps for cooperation. For the first
time this year, students were awarded internship certificates.

S A BTV v
ViR i

- T i e L

CEMTINIEA TION BOCUAENT

TV ERTY G SRR TL T (R0 S TS TR

et e A s Tt s o i gl 1, bl
et Remen e Bamn
s it TS

Voo oo it Mlsagem mapty | mmtom of ©ad Fagimerring (HLSLY -
s |t

Pl ity fuptnnabel o od smiind chea g B WS wide
e L T ey e TES P PR
Bk d =y el M s Vs of Vil Fngomasmsng.

Ry i, D - e R P
O il Band Lae S, B Whasw Wani,

Mo e umagen o ot g e e M s, Pt L e

L Y LT
o Lty o A B 8 M e,

Fig. 11. Final meeting within the walls of Ho Chi Minh City University of Architecture
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Practice has shown that the level of training meets international
standards, allowing for successful integration into the work pro-
cesses of foreign partners (Fig. 11).

Participation in international practice became for students not
only an invaluable experience professionally, which made it possi-
ble to apply theoretical knowledge in practice in an international
environment, but also an important event in personal and cultural
development. Students were able to make useful acquaintances
and connections that will help strengthen further cooperation be-
tween Vietnam and Russia.
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OnbIT MeXxayHapoaHOW
npoceccnoHanbHOM NOAroTOBKU CTYA,EHTOB
kacpenpbl OCYH Bo BbeTHame

B ctaTbe npepcTaBneHa nHdopmMauums o Tom, kak kadpegpa «Op-
raHnzauum cTpoutTenbcTBa U ynpasieHUsa He4BUXNUMOCTbHO»
(OCYH) HNY MI'CY BHOBb NepenucTHyna CTpaHuly B CBOEW
MHOrONIETHEN UCTOPUKN, MOAAEPXKAB YHMKaNbHY0 o6pa3oBa-
TeNbHYI0 MHULMATUBY — OpraHn3aunio MexayHapogHOW npo-
N3BOLCTBEHHOW NPaKTUKM ANa CTyAeHTOB B CoLmanmcTuyieckom
Pecny6nvke BoeTHam. Knto4eBbiMM napTHepaMu npoekTa cra-
M XOLUMMUHCKUIA @apXUTEKTYPHbIN YHUBEPCUTET, CTPOUTESbHbIE
komnaHum Ricons n Newtecons, KOTopbie 3aHUMatOT NUANPYIO-
e no3uumm B cpepe 06pa3oBaHns U CTPOUTENbHOW OTpacnn
BO BbeTHame COOTBETCTBEHHO.

CtpoutenbHble komnaHum Ricons n Newtecons, cneuvanuaupy-
foLmecst Ha peanusauum 60MbLUMX LeBenonepckux NpoeKToB,
BHOCHIT CYLLIeCTBEHHbIV BKnag B POPMUPOBAHME apXUTEKTYPHO-
ro o6nvka KpynHbix ropogoB BeeTHama. 310 gocturaetcs no-
CPELCTBOM peanu3aumm MacluTabHbIX, apXUTEKTYPHO CIOXHbIX
[eBesIonepcknx NpoeKkToB, OTBEHAIOLLMX BbICOKMM CTaHAapTam
6e30MacHOCTN U KayecTBa.

MHoroneTHuiA onbIT MEXAYHapPOOHOro CoTpyaHU4ecTBa kade-
apbl OCYH B coyeTaHuny ¢ akTyanbHbIMW TEHOEHUMAMN B 06pa-
30BaHWK cTas HageXHbIM 6a3MCcoM AJs peannuaaunm npoekTHoN
NMOAroTOBKM CTYAEHTOB BO BbeTHame.

Pe3ynsTaTMBHOCTb NPOEKTa MOMHOCTLIO OMnpaBfana oXWaaHus
BCEX YYaCTHWUKOB. lapTHepbl Aanu BbICOKYIO OLEHKY AOCTUr-
HYTbIM pe3ynbTatam ¥ Bbipasuiiv 3auHTEepPecoBaHHOCTL B pac-
LUMPEHUM NPOeCcCUMOHaNIbHOr0 COTPYAHMYECTBa, YTO cBUAe-
TENIbCTBYET O MEPCNEKTUBHOCTM BbIGPAHHOrO HanpaBleHus
MeXAyHapoAHoro o6pa3oBaTeslbHOro B3auMopencTeums. Mex-
KyNbTypHasi cpefa CTaXMpoBKM cTana 3@EKTUBHbIM UHCTPY-
MEHTOM Pa3BUTUS NPOECCUOHANBbHBIX HABBIKOB 1 (hOpMUPOBa-
HUS! N06aNbHOrO MbILLUNIEHNS Y GYAYLLMX CNeLnanucToB.

Knro4deBbie cnoBa: mexayHapoaHas npogheccuoHanbHas nog-
rotoBka, XOLUMMUHCKUA apXUTEKTYPHbIN YHUBEPCUTET, CTPOU-
TesibHasi Komnauus Ricons, cTpoutensHas komnaHus Newtecons,
CTPOUTENLCTBO B XOLUMMUHE, CTPOUTESTbHBIV KOHTPOJIb Ha 10~
Ljagke, TeXHOI0rMn MHEGHOPMaLNOHHOIO MORENNPOBAaHWS, YHU-
KaslbHoe CTPOUTEsIbCTBO, MEXYyHapoaHoe COTPYAHNHECTBO
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