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Дорогие читатели! 
Быстрый темп перемен является частью сегодняшней жизни в большинстве раз-

витых стран, в том числе и в России. Значительная часть этих перемен относится к об-
ласти науки, технологий и техники, являясь в большой степени результатом всесто-
ронних и глубоких программ исследований и разработок. 

В настоящем номере журнала представлены материалы по итогам прохождения 
производственной практики студентов НИУ МГСУ за рубежом на крупных строитель-
ных объектах Вьетнама и на очень сложном энергоатомном комплексе строительства 
объектов АЭС-1200 «Аккую» в Турции. Как известно, строительная профессия изме-
няет человека и оказывает влияние на его индивидуальность. Условия и содержание 
подобных стажировок студентов позволяют определить им в будущем задачи, проек-
ты и программы в области собственного развития.

Проект — это работа для достижения отдельной, ясно определенной цели, зада-
ча  — часть проекта, программа  — множество проектов, выполняемых некоторой 
группой (отдел, компания, отрасль промышленности или даже страна в целом). 

Именно такие задачи и цели были поставлены перед студентами в рамках летней 
зарубежной практики, и результатом стало включение будущих инженеров в резерв 
компаний-застройщиков с приглашением их на работу в эти организации.

С уважением, главный редактор, Пётр Грабовый
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вать экологический профиль 
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вить баланс внешних запро-
сов и реальных возможностей 
самой организации. Это 
требует не только наличия 
сбалансированной системы 
экологических показателей 
организации, но и эталонных 
значений показателей, обес-
печивающих организации 
повышение конкурентоспо-
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работ
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ганизации образователь-
ного процесса. Концепция 
нового образования (Обра-
зование 3.0) предполагает 
интеграцию традиционных 
и цифровых технологий при 
создании образователь-
ной среды и организации 
образовательного процес-
са. При этом Концепция 
технологического развития 
ожидает усиления роли 
ключевых образовательных 
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нием региональных групп 
коммерческой недвижи-
мости. Они, как правило, 
определяют внешние ус-
ловия деятельности строи-
тельных предприятий, тип 
организационно-техноло-
гических ситуаций, а также 
специфику функционирова-
ния их на всех этапах жиз-
ненного цикла
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indicators), the presence of which will 
allow modeling the environmental pro-
file of the organization. The environ-
mental profile allows you to establish 
a balance between external requests 
and the real capabilities of the orga-
nization itself. This requires not only 
a balanced system of environmental 
indicators of the organization, but also 
reference values of indicators that 
ensure the organization's competitive-
ness in the contract market

Zvonov I. A.
In the context of the transition from 
the post-industrial to the informa-
tion economy, the  approach to 
the organization of the educational 
process is changing. The concept 
of new education (Education 3.0) 
involves the  integration of tradi-
tional and digital technologies in 
creating an educational environ-
ment and organizing the educa-
tional process. At the same time, 
the Concept of Technological De-
velopment expects to strengthen 
the role of key educational institu-
tions of higher education and sci-
entific organizations as drivers of 
technological development

Grabovyу P. G., Khrabrov A. P.
In modern conditions of develop-
ment of construction production, 
there are objectively a number of 
features associated with the con-
struction of regional groups of 
commercial real estate. They, 
as a  rule, determine the external 
conditions of the activity of con-
struction enterprises, the  type of 
organizational and technological 
situations, as well as the specifics 
of their functioning at all stages of 
the life cycle
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Modelling the efficiency of development 
projects considering the acquisition of land 
rights through the purchase of a legal entity
This paper presents an analysis of developers' approaches to the acquisition of land plots for project implementation, 
the form, common in modern conditions when a developer acquires 100 % of the shares of a legal entity that has lease 
rights to a land plot intended for development, is investigated. The multifactoriality of the investment efficiency assess-
ment task is noted, based on financial modelling that takes into account the specifics of the considered project entry 
option according to the criterion of return on investment. A decision-making procedure in the analysis process is con-
structed, consisting of eight stages and including calculations of economic, technical, urban planning, social, and other 
project parameters. Calculations were performed according to the proposed algorithm using a real development pro-
ject as an example, utilizing current regulatory and analytical information, which confirms the feasibility and advisability 
of entering the project through the purchase of shares in a legal entity. The formulated requirements for constructing 
a financial model of the project, taking into account the considered form of land acquisition, have practical significance, 
including: determining the volume of investments in the project considering project financing, forming the project's prof-
itability indicator based on comparing dividend flows from the project and the cost of acquiring shares in the legal en-
tity, as well as taxation for both the project itself and the developer when receiving dividends.
Keywords: development project, investments, efficiency assessment, dividends, profitability, acquisition of a le-
gal entity, land plot

1	  Methodological recommendations for assessing the effectiveness of investment projects (Second edition, revised and supplemented) 
(approved by the Ministry of Economy of the Russian Federation, Ministry of Finance of the Russian Federation and Gosstroy of the Russian Federation 
on June 21, 1999 Nо. VK 477).

INTRODUCTION

Increasing investment activity in Russia requires 
the development of methods for assessing and 
modelling the efficiency indicators of capital invest-

ments, taking into account numerous parameters that 
determine the general economic, financial, urban 
planning, technical, technological, social, and other 
conditions for project implementation, the number of 
which can reach 30–50 values1 [1, 2]. Their composi-
tion and range vary over the project's life cycle, which 
can create significant risks [3]. At the same time, in-
vestors, developers, and other project participants are 
interested in indicators of maximum return on their in-
vestments, obtained by modelling the optimal combi-
nation of project parameters and its environment, sub-
ject to compliance with the requirements of federal 
and regional regulatory legal acts. In this context, 
the form of acquiring the land plot for construction be-
comes a significant factor, including whether it is free, 
built-up, or through the acquisition of a legal entity that 
has lease rights to the land plot. Each option has its 
own characteristics that should be taken into account 
in the investment efficiency assessment model.

To obtain a reliable result of project evaluation, 
it is necessary to choose a justified range of param-
eter value changes and the correct decision-mak-
ing order within the framework of modelling the pro-
ject's financial results [4–6].

The decision to enter a new project is primarily 
based on modelling the  level of return on invest-
ment, which should not be lower than the return on 
the developer's current portfolio or alternative in-
vestment options [7].

METHODS

To form indicators characterizing the efficiency 
of investments in a development project, this study 
uses financial modelling, which allows for a multi-
variate assessment depending on the choice of pa-
rameters both at the early stage of project justifica-
tion and for monitoring its profitability during 
implementation and closure [8–10]. Also, when us-
ing this method, it is possible to take into account all 
modelling parameters and obtain quantitatively 
measurable results, in particular, to form cash flows 
of the project's net profit, which for the developer 
will be dividends from participation in the project.

As already noted, not only the set of parameters 
taken into account is important, but also the order of 
performing calculations and making intermediate 
and final decisions in the modelling process. In 
modern conditions of implementing development 
projects, eight main stages of evaluating their ef-
fectiveness have been identified:

1)  assessment of the land plot potential, con-
sisting in determining the sellable area of 
the project;

2)  determination of the social load on the pro-
ject  — construction of kindergartens, 
schools, clinics;

3)  determination of the  project concept  — 
what class of housing will be implemented 
on the land plot;

4)  based on the  concept, determination of 
the object's height, design and construction 
costs, and the sale price of residential and 
commercial premises;
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5)  distribution of the project's cash flows, taking into account 
the pace of construction and sales dynamics;

6)  determination of the project's financial result, taking into ac-
count the costs of project financing (interest on the project 
loan), sales promotion costs, and project management 
costs;

7)  determination of return on investment through receiving net 
profit and dividend payments;

8)  calculation of return on investment and comparison with 
the developer's target rate of return.

The parameters and procedure for assessing investment effi-
ciency proposed in the study are considered using the example of 
a project where the developer acquires 100 % of the shares of a le-
gal entity that has lease rights to a land plot intended for develop-
ment. The developer then carries out the design, construction, and 
sale of a  residential object, resulting in profit. To implement 

2	  Urban Planning Code of the Russian Federation (GrK RF) of December 29, 2004 Nо. 190-FZ (latest edition).

3	  Moscow Government Decree 593-PP dated September 10, 2013 “Approval of the Procedure for determining the fee for changing the type of permitted use of a land plot owned 
by an individual or legal entity to another type of such use, providing for the construction and (or) reconstruction of a capital construction object, and the List of types of capital construction 
objects of important socio-economic significance for the city of Moscow, during the construction and (or) reconstruction of which the fee for the use of the type of permitted use of the land plot 
is not charged” (as amended on April 10, 2024).

the project, the developer attracts project financing in accordance 
with modern housing construction regulations. Thus, the investment 
is the payment for acquiring the legal entity, and the return on in-
vestment for the developer occurs after receiving net profit from 
the project in the form of dividends.

At the first stage, an assessment of the land plot potential is 
carried out based on the  GPZU2. For the  implementation of 
the studied project, a land plot located in the South-Western Ad-
ministrative District of Moscow, with an area of 2.5 hectares, was 
considered. The assessment of the  land plot parameters gave 
the following indicators: the total floor area of the project within 
the outer walls (SPP GNS) is 123,000 sq. m, of which the residential 
part is 119,000 sq. m, commercial 4,000 sq. m, the number of park-
ing spaces in the underground parking is 530 units. The maximum 
height of the object is 100 meters. The useful sellable area is deter-
mined by converting SPP GNS with a coefficient of 0.65 for housing 
and 0.7 for commercial areas and is presented in Table 1.

To implement the project, it is necessary to change the permit-
ted use of the land plot (VRI) from the current (industrial purpose) to 
residential construction. The  amount of payment for changing 
the VRI3, taking into account the installment plan under the contract 
for 6 years with an actual construction period of 13 quarters, 
amounted to 6,977,048.1 thousand rubles (Table 2). The amount of 
rent for the land plot, calculated based on the new cadastral value 
of the land plot, will be 112,993 thousand rubles.

At the  second stage of the  assessment, the  calculation of 
the project's social load is performed based on the estimated num-
ber of residents in the new residential complex, depending on 

Table 1. Determination of the project's sellable area

Project Area SPP in GNS Sellable Area

Residential part, sq. m 119,000 77,350

Commercial (public and busi-
ness part, street retail), sq. m

4,000 2,800

Parking, units – 530

Total (excluding parking), sq. m 123,000 80,150

Table 2. Calculation of the fee for changing the permitted use of the land plot

Cadastral number  
of the land plot

NNN 

Right lease

Land plot area, sq. m 25,001

Total floor area of the residential 
part of the capital construction 
object, sq. m

123,000.0

Current cadastral value of 
the land plot, rubles

1,148,160,424.58

Cadastral value of the land plot 
after changing the VRI 
(593-PP/273-PP), rubles

1,590,697,625.36

Average specific indicator of cadas-
tral value (UPKS) of the land plot 
for VRI after change, rubles/sq. m

63,625.36

Base cost indicator (residential 
purpose), rubles/sq. m

203,910.98

Coefficient for calculating the fee 
for changing the VRI of the land 
plot, %

298.3 %



ОФИЦИАЛЬНЫЙ РАЗДЕЛ

8

Международный научно-технический журнал Недвижимость: экономика, управление# 3 / 2024

 Cadastral number  
of the land plot

NNN 

Price change coefficient (set by 
the Moscow City Property De-
partment)

1.5573

Profitability / location coefficient 1.000

Rent coefficient 0.1216

Fee for changing VRI, rubles 4,744,732,876.92

Installment period, quarters 24

Quarterly payment, rubles 197,697,203.21

Installment rate, % 19.00

Total fee for changing VRI, in-
cluding installments for the entire 
construction period

6,977,048,132.50

Quarter number Date Payment Rent for the 1st year Balance + 19 % rate
Payment for the en-
tire period, rubles

1 Nov. 24 197,697,203.21 994,186.02 226,508,183.71 425,199,572.93

2 Feb. 25 197,697,203.21 994,186.02 217,070,342.72 415,761,731.94

3 May 25 197,697,203.21 994,186.02 207,632,501.74 406,323,890.96

4 Aug. 25 197,697,203.21 994,186.02 198,194,660.75 396,886,049.97

5 Nov. 25 197,697,203.21 994,186.02 188,756,819.76 387,448,208.98

6 Feb. 26 197,697,203.21 994,186.02 179,318,978.77 378,010,367.99

7 May 26 197,697,203.21 994,186.02 169,881,137.78 368,572,527.00

8 Aug. 26 197,697,203.21 994,186.02 160,443,296.80 359,134,686.02

9 Nov. 26 197,697,203.21 994,186.02 151,005,455.81 349,696,845.03

10 Feb. 27 197,697,203.21 994,186.02 141,567,614.82 340,259,004.04

11 May 27 197,697,203.21 994,186.02 132,129,773.83 330,821,163.05

12 Aug. 27 197,697,203.21 994,186.02 122,691,932.84 321,383,322.06

13 Nov. 27 2,372,366,438.46 11,930,232.19 113,254,091.86 2,497,550,762.51

– – – 23,860,464.38 2,208,454,791.19 6,977,048,132.50

the number of places and visits per shift in social facilities4, 5 [11] 

and the standard cost of construction of a social facility approved 

by the Moscow City Government. In the project under considera-

tion, the average estimated number of residents was 2,380 people, 

determined as the  ratio of SPP GNS of the  residential part to 

the provision standard of sq. m for Moscow, which is 50 sq. m SPP 

GNS per 1 resident (119,000 sq. m/50 sq. m)6. Since the estimated 

number of places and visits per shift for social facilities for the pro-

ject under consideration is insufficient for the construction of sepa-

rate social infrastructure facilities, the project budget includes com-

pensation in cash for the need for social facilities in the Moscow 

city budget, as shown in Tablе 3.

4	  Appendix to the Moscow Government Decree of December 21, 2021 No. 2151-PP Urban Planning Standards of Moscow in the field of education.

5	  Moscow Government Decree of December 21, 2021 Nо. 2150-PP “Approval of urban planning standards of Moscow in the field of healthcare”.

6	  Moscow Government Decree of December 21, 2021 Nо. 2152-PP “Approval of urban planning standards of Moscow in the field of trade, services and ensuring comfortable and 
favourable living conditions for citizens in residential facilities (as amended on October 20, 2023)”.

At the third stage of the analysis, the housing category is deter-
mined. The location of the land plot suggests the construction of 
a business-class residential object. According to comparable ob-
jects, the following specific indicators of construction and sales 
costs correspond to this class:

• the cost of design and survey works and construction and instal-
lation works “turnkey” is 180,00, rubles per sq. m of sellable area;

• the average sale price of 1 sq. m of apartments is 490,00, ru-
bles per sq. m.;

• the  average sale price of 1 sq. m of commercial areas is 
600,00, rubles per sq. m;

• the average sale price of 1 parking space is 3,300,00, rubles.



ОФИЦИАЛЬНЫЙ РАЗДЕЛ

9

Международный научно-технический журнал # 3 / 2024Недвижимость: экономика, управление



The financial model provides for contingency reserves of 5 % of 
the design and construction costs, project management costs of 4 % 
of the total design and construction costs and contingency reserve, 
as well as marketing and advertising costs of 3 % of total sales.

RESULTS

At stages 5–8, based on the obtained initial data, financial flows 
are modeled and project results are determined (Tаblе 4). Within the fi-
nancial model, project financing parameters are taken into account.

Table 3. Calculation of the number of places in social facilities and the cost of compensation

Name of the social facilities provision standard Standard Unit
Estimated number of 
places/visits, units

Construction cost per 1 place/
visit, thousand rubles/unit

Amount of compensation for  
social facilities, thousand rubles

Standard (places/1,000 residents), Secondary school 105 places 250 2,858 714,578

Standard (places/1,000 residents), Preschool 46 places 110 4,198 461,815

Standard (visits/shift) mixed polyclinic 19 places 46 9,170 421,804

Total – – – – 1,598,197

Table 4. Financial model of the project

Item name Unit Total
Total per sq. m  

(excluding parking)

Area of land plots for residential development ha 2.50

Total floor area of development in GNS (excluding infrastructure objects) sq. m 123,000

Sellable area, including: sq.m 83,719

apartments sq. m 77,350

public and business part (street retail) sq. m 2,800

parking units 530

Sellable area (excluding parking) sq. m 80,150

Development height m 100

Acquisition thousand rubles; rubles/sq. m 8,688,238 108,400

Fee for changing VRI (including % for installment)

–

6,977,048 87,050

Land plot rent 112,993 1,410

Compensation to Moscow city budget for social facilities 1,598,197 19,940

Design and construction of residential development objects thousand rubles; rubles/sq. m 14,427,000 180,000

Contingency expenses, 5 %
thousand rubles; rubles/sq. m

721,350 9,000

Overhead costs, including: 3,569,304 44,533

project management, 4 %

thousand rubles; rubles/sq. m

605,934 7,560

marketing, 3 % 1,239,915 15,470

loan interest, including 1,723,455 21,503

bridge loan interest (5 % equity financing), decreasing rate 17–10 % 874,499 10,911

Project financing interest 848,956 10,592

Total Project costs thousand rubles; rubles/sq. m 27,405,892 341,933

VAT thousand rubles; rubles/sq. m 53,312 665

Revenue thousand rubles; rubles/sq. m 41,330,500 515,664

apartments

thousand rubles; rubles/sq. m

37,901,500 490,000

public and business part (street retail) 1,680,000 600,000

underground parking 1,749,000 3,300,000

Income tax (25 %) thousand rubles; rubles/sq. m 3,467,824 43,267

Profit before tax thousand rubles; rubles/sq. m 13,871,296 173,067

Net profit thousand rubles; rubles/sq. m 10,403,472 129,800

Return on sales based on profit before tax, % – – 33.6

Net profit margin, % – – 25.2
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When constructing cash flows, the requirement of most banks for 
5 % equity participation in the project is taken into account. The cost 
of such financing is calculated at the commercial rate for a bridge 
loan, which decreases from 17 to 10 % due to the prospect of a de-
crease in the Central Bank of the Russian Federation's key rate. 
The average bridge loan rate for the entire loan term was 14.02 %.

Project financing interest is calculated based on the distribution 
of cash flows in the financial model, taking into account the cover-
age ratio of funds in escrow accounts to the amount of the drawn 
loan. The average project financing rate was 1.89 %. The project's 
net profit is received as dividends by the developer within 1.5 years 
after the facility is commissioned.

Thus, having a schedule of investments and dividend receipts, 
the return on investment indicator for the developer is calculated. 
The amount of investment in acquiring 100 % of the  shares of 
the company owning the land plot under lease rights, according to 
the terms of the share purchase agreement, is 4,000,000,00, ru-
bles.

Calculations showed that, subject to the acquisition of shares in 
2024, a project construction period of 13 quarters, and receipt of 
dividends within 1.5 years after the facility is commissioned, a re-
turn on investment schedule is formed, as shown in Tаblе 5.

The calculated internal rate of return on investment was 32 %. 
With a target rate of return on investment for the developer with 
a similar term of 25 %, this project is interesting for implementation.

CONCLUSIONS

1.	 Methods for assessing the effectiveness of investments in de-
velopment have become significantly more complex, taking into 
account the development of economic regulators of investment 
and construction activities. As a result, the financial modelling 
process should include factors that characterize not only 
the project itself but also the form of acquiring the right to de-
velop the land plot.

2.	 In conditions of a shortage of free, investment-attractive land 
plots, a common form of entering a project for a developer is 
acquiring shares of a legal entity that has lease rights to a land 
plot on which the project is subsequently implemented.

3.	 The financial modelling used to assess the effectiveness of 
a development project in the studied variant should take into 
account the following features:

• from a theoretical and methodological standpoint, we should 
talk not about assessing the effectiveness of the project, but 
about assessing the effectiveness of investments in acquiring 
a legal entity;

• it is the cost of acquiring the legal entity that should be con-
sidered as the  volume of the  developer's investment in 
the project, as the developer implements the project entirely 
through project financing, without paying for project work 
from their own funds;

• when modelling financial flows directly related to the project, 
the cost of acquiring the legal entity should not be taken into 
account, as these costs do not form the project's cost, which 
significantly increases the tax burden on the project;

• when assessing the effectiveness of investments, the cost of 
acquiring shares should be compared with the amount of net 
profit from the  project, cleared of taxes and received by 
the developer through dividend payments;

• the criterion for the project's effectiveness for the developer is 
the internal rate of return indicator, calculated based on cash 
flows formed from investments in acquiring shares of the legal 
entity and their return in the form of dividends as the project's 
net profit is received upon its implementation;

• when using the  method of entering the  project through 
the purchase of shares of a legal entity, the calculation of in-
vestment efficiency should take into account the taxation pro-
cedure for both the project itself and the developer when re-
ceiving dividends.
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Моделирование эффективности 
девелоперских проектов с учетом 
приобретения прав на земельный участок 
через покупку юридического лица
Представлен анализ подходов девелоперов к приобретению 
земельных участков для реализации проектов, исследова-
на распространенная в современных условиях форма, ког-
да девелопер приобретает 100 % долей юридического лица, 
имеющего права аренды на земельный участок, предназна-
ченный под застройку. Отмечена многофакторность зада-
чи оценки эффективности инвестиций на основе финансово-
го моделирования с учетом особенностей рассматриваемого 
варианта вхождения в проект по критерию доходности инвес-
тиций. Построен порядок принятия решений в процессе ана-
лиза, состоящий из восьми этапов и включающий расчеты 
экономических, технических, градостроительных, социаль-
ных и других параметров проекта. По предложенному алго-
ритму выполнены расчеты на примере реального девелопер-
ского проекта с использованием современной нормативной 
и аналитической информации, которые подтверждают воз-
можность и целесообразность вхождения в проект через по-
купку долей юридического лица. Практическое значение име-
ют сформулированные требования к построению финансовой 
модели проекта с учетом рассматриваемой формы приобре-
тения земельного участка, в том числе: определение объе-
ма инвестиций в проект с учетом проектного финансирова-
ния, формирование показателя доходности проекта на основе 
сопоставления потоков дивидендов от проекта и стоимости 
приобретения долей юридического лица, а также налогообло-
жение как для самого проекта, так и для девелопера при по-
лучении дивидендов.

Ключевые слова: девелоперский проект, инвестиции, оцен-
ка эффективности, дивиденды, рентабельность, приобрете-
ние юридического лица, земельный участок
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New trends in the development  
of the MGSU department “Organization  
of construction and real estate management”. 
How the industrial practice of MGSU students 
at Akkuyu NPP was held
This paper tells about how the MGSU department “Organization of construction and real estate management” 
(OSUN) has started another new unique tradition — the organization of foreign internship of students. In ac-
cordance with the agreements, the students of the OSUN Department had a foreign internship at the Akkuyu 
NPP in the Republic of Turkey. The State Atomic Energy Corporation “Rosatom” is a diversified holding com-
pany that unites assets in power engineering, mechanical engineering and construction. Akkuyu NPP is the first 
nuclear power plant in the Republic of Turkey. The project of the first Turkish NPP includes four power units 
with Russian-designed VVER-1200 reactors. The construction of Akkuyu NPP is the first project in the world 
nuclear industry realized by Build-Own-Operate model. The OSUN Department has been operating for more 
than 90 years, has its own history and established traditions. Keeping up with the times, taking into account 
the current innovative trends and challenges in the field of construction, economy, education, the department 
organized a foreign internship for students. What difficulties were encountered and why this “pilot project” is 
a very valuable, landmark experience not only for the department, but also for NRU MGSU. According to the re-
sults of the joint project, it can be noted that the goals and objectives have been achieved. The parties were 
satisfied with the results, noted the importance of this format of cooperation and planned further relations.
Keywords: Rosatom State Corporation, NRU MGSU, AKKUYU NÜKLEER ANONİM ŞİRKETİ, foreign internship 
of students, construction, innovations

INTRODUCTION

It is known that at all stages of collective develop-
ment large and small traditions arise, strengthen 
and unite the collective. “Tradition — (from Latin 

tradition — transmission), elements of social and cul-
tural heritage, passed from generation to generation 
and preserved in certain societies and social groups 
for a long time. Traditions are certain social norms, 
norms of behavior, values, ideas, customs, rituals, 
etc. These or those traditions operate in any society 
and in all areas of social life” [1, p. 364]. Traditions 
change and are renewed. New tasks facing the team, 
new ways of solving them become more or less pop-
ular over time — this contributes to the emergence of 
new and erasure of old traditions.

Following this definition, the university should be 
governed by traditions. The Department of OSUN, 
which has been operating for over 90 years, which 
has a unique highly qualified faculty, which has grad-
uated several tens of thousands of doctors and can-
didates of sciences, specialists in the field of organi-
zation and management of construction projects, 
has its own history and established traditions1.

Throughout its long history, the main vector of 
the Department's development has been and re-
mains the desire to provide comprehensive consid-
eration of key aspects of the organization and eco-
nomics of construction, investment and construction 
activities, expertise and real estate management 
within the framework of educational and research 
activities [2–4].

Today the OSUN department is one of the lead
ing and largest departments of the university, spe-
cializing in teaching students the basics of devel-
opment, project management, expertise of design 
and estimate documentation, organization and 
technology of construction, economics and real 
estate management, risk management in the  in-
vestment and construction sphere, management of 
housing and communal facilities and a number of 
other disciplines related to the implementation of 
investment and construction projects and manage-
ment of real estate objects of various levels of 
complexity.

The department has active international coop-
eration with the world's leading organizations in 
the field of construction, development and survey-
ing.

Keeping up with the times, taking into account 
the  current innovative trends and challenges in 
the  field of construction, economy, education, 
the department continues to multiply its traditions.

An example of this is the birth of a new tradi-
tion, another project of the department — foreign 
internship of students. In the summer of 2024, on 
the initiative and thanks to the personal connec-
tions of the  head of the  OSUN Department 
P. G. Grabovуy, an unprecedented in its geograph-
ical scope and scientific — practical significance 
industrial internship was organized for 3rd year 
students at the Akkuyu NPP in Silifke, Turkey, and 
Ho Chi Minh City University of Architecture in Ho 
Chi Minh City, Vietnam.
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THE MAIN PART

So, a bit of background: how we organized in-
dustrial practice of MGSU students at Akkuyu NPP.

On May 12, 2010 the Governments of the Rus-
sian Federation and the Republic of Turkey signed 
an Agreement on cooperation in the construction 
and operation of a nuclear power plant at the Ak-
kuyu site in the Turkish province of Mersin2.

Akkuyu NPP is the first nuclear power plant in 
the Republic of Turkey. The project of the first Turk-
ish NPP includes four power units with Russian-de-
signed VVER-1200 reactors with a total capacity of 
4800 MW. The construction cost is estimated at 
more than $ 20 billion. After commissioning of all 
four power units, Akkuyu NPP will generate 40,000 
million kWh.

The construction of Akkuyu NPP is the first pro-
ject in the global nuclear industry to be implemented 
under the  Build-Own-Operate model. Under 
the terms of the Intergovernmental Agreement be-
tween the Russian Federation and the Republic of 
Turkey, the commissioning of the first power unit of 
the NPP should take place within 7 years after all per-
mits for the construction of the unit have been ob-
tained. Taking into account the receipt of the license 
for the construction of power unit No. 1 in 2018, this 
term means 2025 (Fig. 1)3.

In 2022, the Ministry of Energy and Natural Re-
sources of the Republic of Turkey, the State Atomic 
Energy Company Rosatom, AKKUYU NUKLEAR 
JSC, Russian and Turkish universities signed a Pro-
tocol on cooperation in the development of joint 
educational programmes in higher education. 
The document envisaged the course of a joint two-
year Master's degree programme of MEPhI and Is-
tanbul Technical University (ITU). The first admis-
sion to the preparatory department of MEPhI with 
subsequent enrollment in the  joint master's pro-
gramme was held in 20234.

The State Atomic Energy Corporation Rosatom 
is a diversified holding company that combines as-
sets in power engineering, mechanical engineering, 
and construction. Its strategy is to develop low-car-
bon generation, including wind power. ROSATOM is 
the national leader in electricity generation (about 
20 % of total generation) and ranks first in the world 
in terms of the portfolio of orders for the construc-
tion of nuclear power plants: 39 power units (includ-
ing six small capacity units) in 10 countries are at 
various stages of implementation. Rosatom's 

2	  Agreement between the Government of the Russian Federation and the Government of the Republic of Turkey on cooperation in the field 
of construction and Operation of a  nuclear power plant at the  Akkuyu site in the  Republic of Turkey. URL: https://www.mid.ru/ru/foreign_policy/
international_contracts/international_contracts/2_contract/45077/ 

3	  About the Akkuyu NPP project. URL: https://akkuyu.com/ru/about/info 

4	  The joint Russian-Turkish double degree Master's degree educational programme for the training of Turkish engineers at Akkuyu NPP 
is starting. URL: https://www.atomic-energy.ru/news/2023/06/22/136428 ?ysclid=lzl8lwg45s562555979 

5	  Rosatom's innovative development programmes. URL: https://www.rosatom.ru/about / 

6	  Denis Sesemin: unique experience has been gained in the construction of the Akkuyu NPP. URL: ezemin-1957087185.html 

7	  The fifth group of students from Turkey came to Russia under the Akkuyu NPP specialist training programme. URL: https://www.in-
power.ru/news/aes/pyataya-gruppa-studentoviz-turtsii-priehala-v-ro.html 

8	  Mission of the National Research University (NRU MGSU). URL: https://mgsu.ru/universityabout/

activities also include production of innovative non-
nuclear products, logistics and development of 
the Northern Sea Route, and implementation of en-
vironmental projects. The State Corporation unites 
more than 450 enterprises and organizations, em-
ploying over 350 thousand people5.

The programme of training highly qualified Turk-
ish specialists for Akkuyu NPP is actively continu-
ing. 296 young engineers have already graduated 
from Russian universities and are gaining interest-
ing professional experience at the largest nuclear 
construction site in the world.

320 people have already received education in 
specialized Russian universities (MEPhI, SPbPU), 
38 people are currently studying, and another 47 
people are planning to enroll next year. In total, ac-
cording to the plans, about 600 Turkish young spe-
cialists are to be trained during the construction 
period, and then they will work at Akkuyu NPP. 
These 320 specialists are already members of 
the team and are successfully working at our pro-
ject6, 7.

In the coming years, another 300 Turkish spe-
cialists will be trained to join the Akkuyu NPP project 
team. Training in Russia involves not only theoretical 
training, but also practical internships at operating 
nuclear power plants. This allows young Turkish en-
gineers not only to gain knowledge, but also invalu-
able experience working at nuclear power plants, 
so that they can successfully develop nuclear tech-
nologies in their country [5].

NRU MGSU is one of the leading higher educa-
tional institutions in Russia. It trains highly qualified 
specialists for the construction industry, as well as 
various sectors of the economy. The mission of NRU 
MGSU is to create a system of advanced personnel 
and scientific support of the process of qualitative 
modernization of the investment and construction 
complex for the successful solution of priority state 
tasks of high-tech and social development of Rus-
sia based on the formation of innovative scientific 
and educational base for training of modern build-
ers and architects who create a safe, energy-effi-
cient and comfortable living environment8 [6].

Within the framework of these tasks, following 
the example of Russian universities, in 2024 be-
tween NRU MGSU and AKKUYU NÜKLEER 
ANONİM ŞİRKETİ, was concluded an agreement on 
the organization of practical training and internship 
of students.
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WHY WE NEED OVERSEAS  
INTERNSHIPS FOR STUDENTS

Industrial practice is a great opportunity to show students how 

work is organized in various companies, to familiarize them with 

different areas of development and to help them decide on their 

future profession. Of course, it is difficult to teach something in 

4–6 weeks, but it is possible to give students practical knowledge, 

guide them, and outline a development vector.

9	  MIEP MGIMO student Elizaveta Eroshenko — about an internship in Turkey and participation in the international project for the construction of the Akkuyu NPP. URL: https://miep-
mgimo.ru/article/view/id/3291

After the  end of the  third year, all students face a  difficult 
choice — where to do their internship. Industrial practice is an impor-
tant stage in the educational programme. In the process of practice 
students get the opportunity to work in the construction industry, in 
the company, where in the future they will be able to work in the fu-
ture. In practice they can face real production tasks and apply in real-
ity the knowledge gained. It is always exciting, because you want to 
get as much experience as possible and feel your profession9.

It is important to show students live people: adequate, experi-
enced, charismatic specialists who are ready to share their knowl-
edge. No one will allow us to tear leading specialists away from 
their work for at least 1–2 weeks. It is very expensive. Of course, we 
can hire a special person — a “shepherd” for students, but without 
project experience and knowledge of technologies, such mentoring 
will be of little use. And with project experience and knowledge, it 
is again unreasonably expensive. Is there any way to solve this 
problem effectively?

I will allow myself to exaggerate a little, but often practice often 
looks like this: a stern-looking man comes in, shows a machine and 
says: “Here is the machine, but do not touch it, it is dangerous. This 
is how I sharpen a part. Got it? Take notes, it might come in handy. 
Everyone is free, come back in two weeks, I will sign the papers”.

But we don't want it that way. The OSUN Department decided 
to go the other way and show the students how real projects are 
created, what a real large-scale construction is. And not just an or-
dinary construction project, but an interstate, strategically impor-
tant, unique project.

Determination of the place of practice by the management of 
the department, which offered students such a unique opportunity — 
to undergo practical training at such large facilities in foreign partner 
countries, was a pleasant surprise for the students. The practice was 
organized for 3rd year full-time students of the Institute of Economics, 
Management and Communications in the field of construction and 
real estate in the direction of training 08.03.01 Expertise and Real 
Estate Management and the Institute of Architecture and Urban Plan-
ning in the direction of training 07.03.01 Architecture.

Out of many applicants, after passing a difficult selection pro-
cess, the following students were lucky enough to go on industrial 
practice in Turkey, to the construction site of the nuclear power plant 
“Akkuyu”: A. L. Grabovyу (IAG-3-53), A. S. Baranova (IEUKSN-3-9), 
S. S. Barinova (IEUKSN-3-11), E. I. Valueva (IEUKN-3-9), I. E. Vargano-
va (IEUKSN-3-10), Kovtun A. S. (IEUKSN-3-9) (Fig. 2).

Fig. 1. Akkuyu NPP3

Fig. 2. Going to Akkuyu NPP in Silifke, Turkey



ТЕМА НОМЕРА

16

Международный научно-технический журнал Недвижимость: экономика, управление# 3 / 2024

 The purpose of the internship was to familiarize MGSU students 
with NPP facilities, infrastructure projects, to consolidate theoretical 
knowledge obtained during classroom training and to increase 
practical new competencies.

Senior students from MGSU are for the first time undergoing 
industrial practice at Akkuyu NPP. Its important goal is to familiarize 
students with the social environment of the enterprise in order to 
acquire personal competencies that they will need in the future for 
their future employment in their specialty.

The aim and objectives of the internship are to consolidate and 
expand students' theoretical knowledge obtained at the university, 
to study the experimental and practical base, as well as the princi-
ples of operation of the world's first NPP.

HOW MSCU STUDENTS SPENT THEIR INTERNSHIP  
DAYS AT AKKUYU NPP

In agreement with the management of Akkuyu NPP, in order to 
give the students an opportunity to try themselves in different direc-
tions, the internship programme was divided into weeks, in each of 
which a role was assigned to a certain stage of the construction life 
cycle (Table).

Experienced specialists from Akkuyu NPP were invited as lec-

turers, ranging from department heads, leading developers, expe-

rienced testers.

WHAT WE HAVE LEARNED

Bottom line from the employer:

In addition to the main internship plan, also during the intern-

ship period, the following tasks were given to MGSU students, from 

the internship supervisor from “Akkuyu” side:

1)  working with the  EPC contract (looking for specific articles to 

reference in official letters);

2)  verification of Technical Cards, regulations and WPP;

3)  inspections:

• concreting Readiness Control 30UMA;

• monitoring the readiness to start drying of the NW 40UJA;

• control over the organization of blasting operations;

• testing of concrete mix B60 W10 SF2;

• control of approbation of manual method of application of re-

pair composition on ceiling surfaces;

Internship programme for MGSU students at Akkuyu NPP construction site

Period Outside the divisions Within divisions

02.07–05.07 •  Physical exam •  Familiarization with

Week 1 •  safety and security briefings;
•  introductory;
•  primary;
•  targeted;
•  receipt of PPE;
•  organizational meeting (D. E. Sezemin, A. V. Kvasha, D. A. Radchenko);
•  a dialog with the chief inspector about safety culture;
•  practical seminar “Fire Safety at NPPs”, visit to the fire station;
•  familiarization with the construction site, with the head of the CCD;
•  familiarization with RMD of CCD and MMF;
•  familiarization with NTD

•  the activities of the units;
•  RMD Study;
•  study of PD, WD, OTD;
•  participation in inspections;
•  participation in meetings;
•  Unit Work

08.07–12.07
Week 2

•  technical tour of GTV Vostochny: peculiarities of design, erection and operation;
•  obtaining credentials, familiarization with the Company's corporate resources;
•  information security briefing;
•  lectures (3 pcs) “Peculiarities of Work Organization on NPP Construction Projects Abroad”. 

A. Y. Zabrodin, A. P. Pustovgar;
•  technical tour with TMR: main process systems and equipment of the reactor building (UJA).

Features of the TMR

•  study of PD, WD, OTD;
•  participation in inspections;
•  participation in meetings;
•  Unit Work

15.07–19.07
Week 3

•  technical Tour Training Centre of the General Contractor;
•  technical tour in Armotseh İçtaş Endustriel: “Production of MS, EP, embedded blocks”;
•  technical tour with TMR: main process systems and equipment of the turbine building (UMA, 

engine room) and the desalting unit building (UMX)

•  study of PD, WD, OTD;
•  checking OTD, issuing remarks;
•  participation in inspections;
•  attendance at meetings;
•  Unit Work

22.07–26.07
Week 4

•  lecture “Peculiarities of Schedule and Network Planning in NPP Construction”;
•  BRH Inspectorate;
•  Construction Laboratory Inspection;
•  DSU Inspection;
•  FTA 30UMA Concrete Inspection

•  study of PD, WD, OTD;
•  checking OTD, issuing remarks;
•  participation in inspections;
•  attendance at meetings;
•  Unit Work

29.07–30.07
Week 5

•  technical tour: Station staff residential camp in Silifke;
•  sightseeing tour: port, zone inside containment 10UJA, panorama of 4 blocks, mark +200;
•  summarizing the practice;
•  report Formation;
•  final meeting with the Company's management

•  study of PD, WD, OTD;
•  checking OTD, issuing remarks;
•  participation in inspections;
•  attendance at meetings;
•  Unit Work
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4)  weekly participation in concreting quality meeting (draft meeting 

minutes);

5)  work in the archive (checking completeness, stamping);

6)  automation of cumulative statements in excel, creation of graphs;

7)  assist in the preparation of formal letters.

These tasks were assigned personally to each individual and it 

was commended that the students were successful.

OUTCOMES FROM THE STUDENTS THEMSELVES

During the internship we were familiarized with many facilities, 

including:

• concrete plant;

• in the rebar shop;

• at the firehouse;

• participated in the concreting of the turbine unit slab;

• in the turbine case;

• at the harbor;

• on the crusher;

• at the staff training centre;

• we calculated the volumes for the rooms from the drawings;

• in a staff housing development under construction.
During the internship, specialists of Akkuyu NPP gave very in-

teresting and informative lectures from the plant employees on 
the following topics: scheduling, interaction of construction partici-
pants, introduction to the nuclear industry (Fig. 3).

On the final day of practice, July 31, the students had a rare and 
unique opportunity to observe the process of concreting the foun-
dation of the turbine unit (Fig. 4)3.

LEISURE TIME

Despite the busy schedule, and it should be noted here that 
the working day started with breakfast at 6 a.m., and they left for 
work from 7 a.m. to 6 p.m., the  students still managed to visit 
the sights located near the NPP. The students visited historical 
places of Adana and Mersin cities, familiarized themselves with 
customs and traditions of Turkish people (Fig. 5).

RESULTS

On the  eve of the  completion of the  internship at Akkuyu, 
a round table was held to discuss the issues of the students' past 
internship.

Therefore, summarizing the results of our first foreign “pilot” pro-
ject — industrial practice of MGSU students at Akkuyu NPP, we can 
conclude that the current industrial practice has shown the need for 
further bilateral constructive interaction. The students have a unique 
opportunity to join a significant state project, the opportunity to feel 
their importance in practice, using the theoretical knowledge obtained 
at the OSUN Department. For “Akkuyu”, this project provides an op-
portunity not only to find future employees, but also an excellent format 
to share their knowledge and experience with young specialists.

Participation of MGSU students in the  realization of such 
a large-scale international project is, first of all, an opportunity to 
get an exceptional professional experience and knowledge, to 
open for themselves in the  future interesting employment pros-
pects, to put into practice the knowledge gained at MGSU, to prac-
tice working and communicating in foreign languages and, of 
course, to find new friends.

The internship gave students not only a very valuable experience 
of professional activity abroad, but also an opportunity to plunge into 

Fig. 3. MGSU students during work at different sites

Fig. 4. Concreting process of turbine unit foundation

Fig. 5. Leisure activities. Familiarization with the places of inter-
est in Turkey
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the life of a completely different country, as well as to get acquainted 
with wonderful, talented people, high-class professionals.

The  tour around the construction site of Akkuyu NPP made 
an  indelible impression and delight. We studied with interest 
the  four power units under construction, the world's only polar 
crane with a lifting capacity of 3 tons, and the work of the construc-
tion workers, whose number is about 30,000 people.

WHICH WE DID WELL

We developed an interesting and useful format. Judging by 
the  feedback, the  students liked the  practical orientation and 
the opportunity to gain experience working on a real project.

Experienced specialists were involved. All lecturers are high-
ly qualified professionals who were able to interest students and an-
swer all their questions. During the internship period various official 
events were organized, which were attended by S. M. Butskikh, Gen-
eral Director of JSC “Akkuyu Nuclear”, D. E. Sezyomin, Construction 
Director, and A. V. Kvasha, HR Director (Fig. 6).

They showed how work is organized in the company. Stu-
dents saw how development processes are organized, how interac-
tion between different specialists takes place.

We would also like to express our special gratitude to I. Blinov, 
the practice supervisor from “Akkuyu”, a graduate of MGSU, chief 
specialist of the construction works department for his tireless at-
tention and participation, organization and control in conducting 
the practical training of our students.

 WHAT MISTAKES WERE MADE

Not optimal distribution of students. It is necessary to divide 
students into groups in different areas in future years. Each group 
should be assigned a responsible person and summarize weekly 
results in the format of a round table.

Interaction with the practice departments of universities is rath-
er rough. It is not so easy to coordinate documents, approve 
them with lawyers (ours and those of the universities) and 
sign them. We need to put more time and resources into this.

WHAT ARE THE PROS  
OF INTERNSHIP FOR THE COMPANY?

Presence in higher education institutions. Building a long-
term relationship with MGSU. Moreover, the university should be 

interested in getting the students to some decent place where they 
will be engaged and interested in themselves.

Student Assistance. We try to respond as quickly as possible 
to students' requests and help solve problems, including problems 
with documents.

Next year, when the company needs interns, you will not have 
to spend time looking for them. The  company already has 
a base of students who know and like the company.

FUTURE PLANS:

• discussion of the possibility of future formation of a per-
sonnel reserve on the basis of MGSU for Akkuyu (road-
map plan for the realization of the “personnel reserve” project);

• study of social infrastructure development within 
the framework of the global project “Akkuyu”, including: 
housing stock, schools, kindergartens, etc. This item is of par-
ticular interest to the department. Understanding of the man-
agement system, with a view to the prospects of training stu-
dents on the basis of the OSUN Department for further em-
ployment and participation in the formation of the system of 
life cycle management of real estate objects in the town under 
construction for NPP employees;

• opportunities for long-term cooperation in the formation 
of scientific and production base. Develop programmes 
and conduct systematic professional retraining (additional 
education) for Akkuyu employees in the areas of “Develop-
ment”, “Housing and utilities”, “Forensic examination and 
management of real estate”.

Summarizing the results of the joint project, it is safe to say that 
the parties were satisfied with the results, emphasized the impor-
tance of this format of cooperation and planned to further develop 
this direction. It is also worth noting that following the results of 
the  internship several of our students were invited to work after 
graduation. This is very important and indicative!
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Новые тренды развития кафедры ОСУН. 
Как прошла производственная практика 
студентов МГСУ на АЭС «Аккую»
В статье рассказывается о том, как на кафедре «Организация 
строительства и управления недвижимостью» (ОСУН) МГСУ 
было положено начало еще одной, новой уникальной тради-
ции — организации зарубежной производственной практики 
студентов. В соответствии с достигнутыми договоренностя-
ми прошла зарубежная стажировка студентов кафедры ОСУН 
на АЭС «Аккую» в Турецкой Республике. Государственная кор-
порация по атомной энергии «Росатом» — многопрофильный 
холдинг, объединяющий активы в энергетике, машинострое-
нии, строительстве. АЭС «Аккую» — первая атомная электро-
станция в Турецкой Республике. Проект первой турецкой АЭС 
включает в себя четыре энергоблока с реакторами россий-
ского дизайна ВВЭР-1200. Сооружение АЭС «Аккую» — пер-
вый проект в мировой атомной отрасли, реализуемый по мо-
дели Build-Own-Operate. Кафедра ОСУН осуществляет свою 
деятельность на протяжении более 90 лет, имеет свою исто-
рию и устоявшиеся традиции. Идя в ногу со временем, прини-
мая во внимание нынешние инновационные тренды и вызовы 
в сфере строительства, экономики, образования, на кафедре 
была организована зарубежная стажировка студентов. С каки-
ми же трудностями они столкнулись и почему этот «пилотный 
проект» является очень ценным, знаковым опытом не только 
для кафедры, но и для НИУ МГСУ в целом. По итогам совмест-
ного проекта можно отметить, что поставленные цели и зада-
чи решены. Стороны остались довольны результатами, отмети-
ли важность такого формата сотрудничества и запланировали 
дальнейшие взаимоотношения.

Ключевые слова: ГК «Росатом», НИУ  МГСУ, AKKUYU 
NÜKLEER ANONİM ŞİRKETİ, зарубежная стажировка обучаю-
щихся, строительство, инновации
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Content and results of the internship  
of NRU MGSU students in the Republic  
of Vietnam in 2024
The paper provides information on how the Department of Construction Organization and Real Estate Man-
agement (OSUN) of NRU MGSU organized international practice in Vietnam in the context of the development 
of international cooperation. The partner was Ho Chi Minh City University of Architecture and Coteccons con-
struction company. NRU MGSU and Ho Chi Minh City University of Architecture actively participate in joint sci-
entific and educational events and conferences that are held both in Russia and in Vietnam. Coteccons is one 
of the most respected private construction companies in Vietnam, which was founded in 2004. The company's 
goal is to become a world-class engineering and construction group, the leading corporate group in Vietnam 
in the XXIst century. The results of the past practical training were summed up at Ho Chi Minh City Univer-
sity of Architecture with the participation of Acting Consul General of the Russian Federation, Consul-Advis-
er Yu. Nemtsov and attache of the Russian Embassy V. Skosyrev. Participation in international practice allows 
students to gain real work experience in an international environment, get acquainted with modern technolo-
gies and construction methods. Working in Vietnam allowed us to immerse ourselves in the unique culture and 
traditions of the country, as well as improve the professional skills of students and make them more competi-
tive in the labor market.
Keywords: International practice, Ho Chi Minh City University of Architecture, Coteccons Construction Compa-
ny, construction in Ho Chi Minh City, construction site control, renewable energy technologies, international co-
operation

1	  Department of Construction Organization and Real Estate Management. URL: https://mgsu.ru/universityabout/Struktura/Kafedri/OSUN/

2	  Official website of Ho Chi Minh City University of Architecture. URL: http://en.uah.edu.vn/

INTRODUCTION

The Department of Construction Organization 
and Real Estate Management (OSUN) was 
organized in 1930. Throughout its long histo-

ry, the main vector of the department's develop-
ment has been and remains the desire to provide 
comprehensive consideration of key aspects of 
the organization and economics of construction, in-
vestment and construction activities, expertise and 
management of real estate within the framework of 
educational and research activities.

Today, the OSUN Department is one of the lead-
ing and largest departments of the University of 
NRU MGSU, specializing in teaching students 
the basics of development, project management, 
expertise of design estimates, organization and 
technology of construction, economics and real 

estate management, risk management in the invest-
ment and construction sector, housing and com-
munal services facilities management and a num-
ber of other disciplines related to the implementation 
of investment projects.-construction projects and 
real estate management of various levels of com-
plexity. The department conducts active interna-
tional cooperation with the world's leading organiza-
tions in the field of construction, development and 
maintenance1 [1–3].

Thanks to the responsible and painstaking work 
of the head of the Department of OSUN, Candidate 
of Technical Sciences, Doctor of Economics, Pro-
fessor Peter Grabovy, it was possible to organize 
a summer internship for students in the Socialist 
Republic of Vietnam. The host party was the long-
time partner of the NRU MGSU – Ho Chi Minh City 
University of Architecture (UAH) (Fig. 1)2.
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Fig. 1. Ho Chi Minh City University of Architecture
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MAIN PART

The arrival of MGSU students in the Socialist Re-
public of Vietnam coincided with the date of the state 
visit of the  President of the  Russian Federation 
Vladimir Putin to this country. Vladimir Putin's visit 
testifies to the Russian Federation's desire to further 
deepen the comprehensive strategic partnership be-
tween the  two countries in the new conditions of 
complex geopolitical competition. During the state 
visit of the President of the Russian Federation, 15 
Russian-Vietnamese documents were adopted and 
signed, one of which is the  agreement between 
the  Government of the  Russian Federation and 
the Government of the Socialist Republic of Vietnam 
on cooperation in the field of higher education3.

It is worth noting that the MGSU National Re-
search University approached the implementation 
of this agreement in advance and 4 students were 
sent to Ho Chi Minh City for a summer internship 
from June 20 to July 20, 2024.

The content of the practice

NRU MGSU and Ho Chi Minh City University of 
Architecture actively participate in joint scientific and 
educational events and conferences that are held 
both in Russia and in Vietnam. The university staff or-
ganized a festive evening with traditional Vietnamese 

3	 “Application for a  change of the  world order”: foreign media about Putin's visit to Hanoi. URL: https://tass.ru/mezhdunarodnaya-
panorama/211623697. Coteccons official website. URL: https://www.coteccons.vn/en/ 

4	 Official website of Coteccons. URL: https://www.coteccons.vn/en/

5	  Vietnam's construction industry. URL: https://www.mordorintelligence.com/ru/industry-reports/vietnam-construction-market

food on the occasion of the arrival of Moscow guests, 
and also talked about working conditions, safety and 
features of living in the country (Fig. 2).

The next day, the students, accompanied by Viet-
namese teachers, went to get acquainted with 
the company where they were to practice. The partner 
was one of the largest shareholders in the construction 
sector of Vietnam, the construction company Cotec-
cons (Construction Joint Stock Company) (Fig. 3)4, 5.

Coteccons is the most respected private con-
struction company in Vietnam, which was founded 
in 2004. For more than a decade, Coteccons has 
been turning the ideas and visions of hundreds of 
customers into award-winning projects with the aim 
of exceeding expectations in terms of safety, quali-
ty, functionality and providing ready-made projects 
that will stand the test of time. 

The company's goal is to become a world-class 
engineering and construction group, the  leading 
corporate group in Vietnam in the 21st century. 

Responsibility and quality are the key to a com-
pany's reputation. Coteccons is committed to pro-
viding its customers with state-of-the-art projects at 
a  competitive price, as well as contributing to 
the growth and development of society through 
these projects. The  company implements many 
large construction projects. 

Famous Coteccons projects (Fig. 4, 5).
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Fig. 2. Meeting at Ho Chi Minh City University of Architecture

Fig. 3. СC Coteccons main office Fig. 4. The Landmark 81 [4]
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This is a residential building in Ho Chi Minh City. Its height is 
461.2 meters. It is the tallest building in Vietnam and Southeast 
Asia. It was completed in 2018. The building has a modern design 
inspired by bamboo.

This is the company's first carbon-neutral plant focused on 
using only renewable energy.6

For internship, the company provided 2 facilities: “Suntory 
PepsiCo”7, which is located in Long An province — a beverage fac-
tory (Fig. 6) and Riviera point mixed-use development — a residen-
tial complex with commercial premises (Fig. 7)8.

6	  Construction of $ 1 Billion Lego Plant Begins in Vietnam. URL: https://www.vietnews.ru/topnews/vo-vetname-nachalos-stroitelstvo-zavoda-lego-stoimostyu-1-milliard-dollarov (rus.).

7	  The main website of Suntory Pepsico. URL: https://www.suntorypepsico.vn/

8	  The main website of the Riviera Point The view company. URL: https://theview.rivierapoint.com.vn/vi-VN/default.aspx

9	  Amendments and additions to a number of papers of resolutions detailing and regulating the  implementation of the Law on Environmental Protection: Government Decree  
No. 40/2019/ND-CP dated 05/13/2019. URL: http://vbpl.vn/botainguyen/Pages/vbpq-van-ban-goc.aspx ?ItemId=135365) (rus.).

10	  Basic information about the Nevisworks programme. URL: https://www.autodesk.com/

FEATURES OF THE “SUNTORY PEPSICO” PROJECT

The Long An plant, located on an area of about 20 hectares, is 
expected to run on renewable energy sources such as biomass 
fuels and solar energy, which will help significantly reduce green-
house gas emissions during production. It will also be a place to 
launch products with packaging made from 100 % recycled plastic, 
as well as to implement initiatives to conserve natural resources in 
production.

This project is a major step forward for the company in imple-
menting the  commitments of the  Vietnamese Government in 
the field of sustainable development, especially the commitment to 
reduce net greenhouse gas emissions to zero by 20509.

Thanks to the new efficient technologies that are used, the pro-
duction is environmentally friendly and safe for others. The project 
uses solutions for heat exchange, economical use of water, and 
waste recycling. All processes will take place using renewable en-
ergy sources such as biomass fuels and solar energy, which will 
help significantly reduce greenhouse gas emissions during produc-
tion activities. At the same time, the company will supply products 
in packaging made of completely recycled plastic and apply initia-
tives to save natural resources in production. 

Responsibilities of students during their internship at Cotecco-
ns: students worked in the Naviswork10 and Autocad programmes, 
visualized the building structures of the facility, calculated the vol-
ume of the foundation for the estimate documentation and were 
trained in conducting construction control at the site (Fig. 8).

Fig. 5. LEGO Manufacturing Vietnam6 

Fig. 6. PepsiCo Long An

Fig. 7. Riviera point mixed-use development
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FEATURES OF THE “THE INFINITI – IVIERA POINT” 
PROJECT

The residential complex, located in the very centre of the 7th 

district in Ho Chi Minh City, opens up new horizons in the construc-

tion of the premium residential segment in the city. Riviera Point is 

located between the Saigon River and the Ka Kam River and in-

cludes 12 towers of 48 floors, as well as a 400 m long pedestrian 

walkway.

The project provides technologies for renewable energy, reduc-

ing carbon dioxide emissions, sustainable resource recovery and 

digital smart home connections, all of which are under the control 

of Keppel, with whose representatives the students managed to 

communicate and even participate in the presentation of new ideas 

on the topic of environmental conservation. 

The residential complex has several levels inside itself, for ex-

ample, on the 5th floor there is a 25-meter saltwater pool, an under-

water gym, a children's pool and playground, a Jacuzzi, a recrea-

tion area with barbecue, a cinema room, and a garden. Tower 

number 8 on the 26th floor has a special garden where residents 

can take shelter from the hot weather, there are similar green spac-

es on other towers of the complex.

The students working at this facility managed to visit the site in 

full equipment to comply with safet.rules and observe the pouring 

of concrete into horizontal structures, as well as with the construc-

tion control group to check the quality of reinforced concrete struc-

tures of the basement (Fig. 9).

Also, during the month of practice in Vietnam, students man-

aged to work in the office in the QA/QC department in the AutoCAD 

programme, as well as in the Excel programme in the estimates 

department.

The residential complex, located in the very centre of the 7th 

district in Ho Chi Minh City, opens up new horizons in the construc-

tion of the premium residential segment in the city. Riviera Point is 

located between the Saigon River and the Ka Kam River and in-

cludes 12 towers of 48 floors, as well as a 400 m long pedestrian 

walkway.

The project provides technologies for renewable energy, reduc-

ing carbon dioxide emissions, sustainable resource recovery and 

digital smart home connections, all of which are under the control 

of Keppel, with whose representatives the students managed to 

communicate and even participate in the presentation of new ideas 

on the topic of environmental conservation. 

Fig. 8. Suntory Pepsico

Fig. 9. Riviera Point
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The residential complex has several levels inside itself, for ex-
ample, on the 5th floor there is a 25-meter saltwater pool, an under-
water gym, a children's pool and playground, a Jacuzzi, a recrea-
tion area with barbecue, a cinema room, and a garden. Tower 

11	  On the participation of representatives of the Consulate General of Russia in Ho Chi Minh City in a joint event of the National Research University of Moscow State University of 
Civil Engineering and the Ho Chi Minh City Institute of Architecture. URL: https://rusconshcm.mid.ru/ru/press-centre/news/ob_uchastii_predstaviteley_genkonsulstva_rossii_v_khoshimine_na_
sovmestnom_meropriyatii_niu_mgsu_i_kh/ (rus.).

number 8 on the 26th floor has a special garden where residents 
can take shelter from the hot weather, there are similar green spac-
es on other towers of the complex.

The students working at this facility managed to visit the site in 
full equipment to comply with safet.rules and observe the pouring 
of concrete into horizontal structures, as well as with the construc-
tion control group to check the quality of reinforced concrete struc-
tures of the basement (Fig. 10).

Also, during the month of practice in Vietnam, students man-
aged to work in the office in the QA/QC department in the AutoCAD 
programme, as well as in the Excel programme in the estimates 
department. 

CONCLUSIONS

The results of the past industrial practice were summed up at 
Ho Chi Minh City University of Architecture with the participation of 
Acting Consul General of the Russian Federation Consul-Advis-
er Yu. Nemtsov, attache of the Russian Embassy V. Skosyrev and 

head of practice from MGSU A. V. Yankovsky11 (Fig. 11).
Participation in international practice allows students to gain real 

work experience in an international environment, get acquainted with 
modern technologies and construction methods. Working in Vietnam 
allowed us to immerse ourselves in the unique culture and traditions of 
the country, as well as improve the professional skills of students and 
make them more competitive in the labor market. Students are lucky to 
make useful business acquaintances and connections that will help 
strengthen further cooperation between Russia and Vietnam.  
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Fig. 10. Meeting of students and teachers of the Department of Architecture and Design

Fig. 11. The results of the industrial practice summering
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Содержание и итоги производственной 
практики студентов НИУ МГСУ  
в республике Вьетнам в 2024 году
В  статье представлена информация о  том, как кафедрой 
Организации строительства и управления недвижимостью 
(ОСУН) НИУ МГСУ была организована международная пра-
ктика во Вьетнаме в контексте развития международного 
взаимодействия. Партнером выступили Хошиминский архи-
тектурный университет и строительная компания Coteccons. 
НИУ МГСУ и Хошиминский архитектурный университет ак-
тивно участвуют в совместных научно-образовательных ме-
роприятиях и конференциях, которые проводятся как в Рос-
сии, так и во Вьетнаме. Coteccons является одной из самых 
уважаемых частных строительных компаний во Вьетнаме, ко-
торая была основана в 2004 году. Цель компании: стать ин-
женерно-строительной группой мирового класса, ведущей 
корпоративной группой во Вьетнаме в XXI веке. Итоги про-
шедшей производственной практики подвели в Хошиминском 
архитектурном университете с участием и.о. генконсула РФ 
консула-советника Ю. Немцова и атташе российского посоль-
ства В. Скосырева. Участие в международной практике позво-
ляет студентам получить реальный опыт работы в междуна-
родной среде, познакомиться с современными технологиями 
и методами строительства. Работа во Вьетнаме позволила 
погрузиться в уникальную культуру и традиции страны, а так-
же улучшить профессиональные навыки студентов и сделать 
их более конкурентоспособными на рынке труда.

Ключевые слова: международная практика, Хошимин-
ский архитектурный университет, строительная компания 
Coteccons, строительство в Хошимине, строительный конт
роль на площадке, технологии возобновляемой энергетики, 
международное сотрудничество
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Assessment of technical and economic security 
risks protection at the stages of the life cycle  
of real estate objects
Introduction. An innovative approach to the sustainable development of real estate objects based on a compre-
hensive analysis of the requirements of resource conservation, technical and economic protection and safe op-
eration is presented. The shortcomings of the current standards for the design of corrosion protection measures 
are identified, which do not allow modelling the calculation of the life cycle cost (LC). It is shown that it is neces-
sary to expand the calculation and analytical indicators of the expertise of design solutions in order to prevent 
negative consequences in case of corrosion failure. 
Materials and methods. The object of the study is a regulatory management system for which algorithms for 
making effective decisions on corrosion protection construction projects are developed. A technique for reserv-
ing technical and economic protection based on computational models of quality, reliability and safety of struc-
tures and structures is proposed. Functional and temporary redundancy of resistance to aggressive influences is 
carried out taking into account the requirements for operation and safety of the ISO/TC 267 Facility Management 
(FM) standard. A holistic perception of the criteria of technical and economic protection is achieved with the help 
of indicators of the expertise of design solutions and the regulations of the housing and communal services for 
a given level of corrosion hazard (KI – KV) or protection (ZI – ZIV).
Results. The approbation of the principles and conditions of the regulatory reservation of technical and econom-
ic protection measures was carried out by setting direct and inverse survivability tasks.  The programme of defin-
itive tests included monitoring, risk diagnostics and management of indicators for calculating the cost of housing 
and communal services. The risk assessment was carried out on the basis of the HAZOP (Hazard and Opera-
bility Study) method. The proposed approach provides a scenario analysis of the possibilities and identification 
of threats to the use of new materials and technologies in accordance with the provisions of the Lean Six Sigma 
concept of “lean management”.
Conclusions. The theoretical and experimental substantiation of the principles of the regulatory management 
system for corrosion protection and survivability of real estate objects contributes to the promotion of digital tech-
nologies and platform solutions for technical and economic protection based on target indicators of quality, relia-
bility and safety of structures and structures.
Keywords: sustainable development, real estate, life cycle, parametric design, technical and economic protec-
tion, monitoring, risk-oriented management

1	  Policy Framework for Sustainable Real Estate Markets Geneva, 2019. A principle-based framework for the development/ECE/HBP/202 
United Nations Economic Commission for Europe. Real Estate Market Advisory Group, Geneva, 2019 United Nations. P. 42. URL: https://unece.org/
DAM/hlm/documents/Publications/2019_Policy_Framework_for_Sustainable_Real_Estate_Markets.pdf

2	  Strategy for the development of the construction industry and housing and communal services of the Russian Federation for the period 
up to 2030 with a forecast up to 2035. URL: trategiia-razvitiia-stroitelnoi-otrasli-i/ (date of request: 02.15.2024).

INTRODUCTION

Current trends in sustainable real estate man-
agement are represented in international 
agreements that form the basic principles of 

the 2030 Agenda for Sustainable Development, as 
well as the UN Geneva Charter on Sustainable Hous-
ing1. Among the priority tasks, it is necessary to high-
light the development of building codes and techni-
cal standards for the application of regulations that 
contribute to the sustainability of the life cycle (LC), 
the implementation of technical and economic pro-
tection measures based on an assessment of 
the risks of negative impacts. 

In accordance with the requirements of regula-
tory legal acts, the National Association of Designers 
of the Russian Federation has prepared recommen-
dations, according to which LC determines the time 
period during which engineering surveys, design, 
construction (including conservation), operation (in-
cluding ongoing repairs), modernization, reconstruc-
tion, major repairs, demolition of the building are 

carried out or structures. In accordance with the pro-
visions of the methodology [1], the main task of cal-
culating the cost of LC is to estimate the total cost of 
design solutions, justify the choice of effective mate-
rials and technologies, and reduce operating costs. 
At the same time, the planned period of operation 
(service life T = 30 years) is set before the start of 
the first major renovation of the building. The final cri-
terion for evaluating an effective construction project 
is the present cost of ownership, equal to the ratio of 
the total cost to its planned period of operation.

The need to introduce and develop a manage-
ment system for LC of capital construction facilities 
using information modelling technologies is defined 
in the Strategy for the Development of the construc-
tion industry until 20302. Taking into account 
the presence of a certain discrepancy between qual-
ity indicators (input control), reliability and safety 
(construction control and supervision), measures are 
envisaged for digital transformation in the  field of 
sustainable design, operation and management, 
the creation of an integrated system for evaluating 
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technical solutions at various stages of LC (especially at the opera-
tional stage).

The purpose of the paper is to substantiate the expert assess-
ment of life cycle indicators for the selection of effective materials 
and technologies for managing the corrosion protection of con-
struction facilities.

In the context of contradictions, the search for rational criteria 
for technical and economic protection, taking into account the safe-
ty of technical solutions, resource conservation and minimization of 
operating costs, is carried out by considering the  following re-
search objectives:

• develop principles of regulatory management based on bal-
anced life cycle indicators;

• systematize the structure of the  information description and 
data models that determine the  protection and stability of 
construction facilities under negative impacts;

• perform an analysis of the effectiveness of design solutions 
for the routine reservation of technical and economic protec-
tion measures.

The research paradigm is based on managing the risks of tech-
nical and economic protection by reserving, as a universal method 
of ensuring reliability, to achieve the sustainability of LC of real es-
tate objects [2–4].

MATERIALS AND METHODS

Studies aimed at timely identification and prevention of modern 
challenges and threats that impede the effective use of funds in-
volved in the investment and construction cycle, saving resources 
and increasing the durability of real estate objects are devoted to 
the problem of sustainable development of the construction sector 
of the economy [5, 6]. Issues of introducing technological innova-
tions are inextricably linked with the improvement of methods are 
technical and economic assessment (TEA) and Life Cycle Cost 
Analysis (LCCA) [7, 8]. Sustainable efficiency of construction pro-
jects implies responsible consumption and production, according 
to the set of technical and economic protection measures (Sustain-
able Development Goal 12).

The key aspects of the examination of construction projects are 
related to the transition to the parametric method of rationing [3, 9], 
information modelling of indicators of LC stability [10, 11], compre-
hensive justification of technical and economic protection [12], risk-
oriented management of design solutions [13–15].

In accordance with the developed approach, the technical and 
economic protection of construction facilities, along with the require-
ments of structural safety (passive barrier), is determined by techno-
logical safety measures (active barrier). Activated barriers are in-
stalled on the basis of five DMAIC principles (Define, Measure, 
Analyze, Improve, Control), which allow monitoring and risk diagnos-
tics of the technical condition of structures. Technological safety 
management includes justification, planning, provision, improvement 
and maintenance of operational parameters of structures and struc-
tures that affect the stability of real estate facilities LC.

The strategy of technological safety measures is based 
on the five principles of DMAIC and includes:

• risk-taking, monitoring, maintenance on the actual condition 
of structures and structures;

• risk minimization, the use of risk diagnostics and the effect of 
risk diversification.

3	  GOST R ISO 41001–2023. Management of real estate objects.

It is proposed to consider means and methods of ensuring 

technological safety as a unifying platform for a comprehensive 

analysis of the problem of corrosion hazard and measures of effec-

tive protection against corrosion.

As is known, technological protection characterizes the degree 

of protection of a person, society, objects and the environment from 

threats associated with the unjustified creation or non-creation of 

technical systems, technological processes and materials that en-

sure the achievement of the main national interests of the state. As 

an important structural element, the technological safety of an en-

terprise characterizes a system of measures to maintain operability, 

improve the operational properties of structures and structures that 

have completely or largely exhausted their regulatory resource. 

Such facilities are considered as sources of potential danger during 

modernization (technical re-equipment), reconstruction and exten-

sion of their service life.

The formed approach was adopted to determine the signs 
of technical and economic protection:

• corrosion hazard — a condition or situation (threat) in which 

the probability of damage or that which may affect the amount 

of damage increases;

• corrosion protection — the ability of the anticorrosive protec-

tion system of constructions (APSC) to meet specified quality, 

reliability and safety requirements based on organizational 

and technical measures established for a sustainable LC of 

a construction facility.

It is proposed to carry out the justification of technical and eco-

nomic protection measures based on the use of principles that de-

termine the requirements of durability (a systematic approach) and 

regulatory survivability (a process approach).

The principle of durability. Corrosion protection is determined 

by the parameters of the calculation model of quality and reliability 

level of APSC.

The principle of survivability. The operability of structures de-

pends on the criteria of corrosion protection (danger), qualimetric 

monitoring of risks (threats and vulnerabilities), the calculated situ-

ation of risk diagnostics of buildings and structures LC.

The subject of the study includes the management of technical 

and economic risks of corrosion protection of structures by reserv-

ing reliability (mechanical safety) and operational suitability (func-

tional safety). The formation of a system of regulatory management 

of technical and economic protection measures is carried out on 

the basis of the requirements for the operation and safety of real 

estate objects in accordance with GOST R ISO 41001–20233.

RESULTS

The task of modelling the cost of LC in the scenario justification 

of technical and economic protection options is formulated as fol-

lows. The costs ΔС1 are estimated of option S(R1) of implementing 

secondary protection measures. For option S(R2), the costs ΔС2 for 

primary and secondary protection measures are set. For each op-

tion, the cost of LC and the possible risks associated with negative 

impacts are assessed. Out of all the options, the least expensive 

one is chosen, which ensures the established level of APC APSC 

reliability with an acceptable risk value throughout the  LC of 

the construction object.
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The stability and continuity of business processes under nega-
tive impacts is ensured by the conditions of economic protection, 
which can be represented as:
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where Ui — the cost of maintaining the  i-th structural element of 
the sample (N) in working condition, ensuring acceptable risk re-
quirements, ₽/year; Sd,i — losses caused by physical wear, ₽/year; 
Sc,i — losses as a result of moral aging, ₽/year; Tv,j — the maintain-
ability indicator, which determines the period of time (year) to re-
store operability at minimum cost of the j-th structural element of 
the sample (M), with a risk level higher than the permissible dam-
age value.

The amount of damage associated with the risk of implement-
ing primary and secondary protection measures is determined by 
the formula:

R g V PP j z Xc ij
j

m

i

n

j i j i�
��
�� ( ) ( , ) ,

11
	 (2)

where gij(V)  — the  probability of choosing an LC model, with 
the probability of an unfavourable situation Pj and the law of loss dis-
tribution Pj(j,zj); Pi(j, zj) — the conditional probability of possible dam-
age Xi(₽) upon the occurrence of a negative event of type j, taking 
into account the costs zj(₽) of protective measures to eliminate it.

The developed regulation of balanced life cycle indicators 
(Fig. 1) combines the capabilities of a systematic analysis of design 
data (input parameters of durability) and a process approach to 
managing the operational characteristics of a technical condition 
(survivability criteria).

A comparative analysis of the means of technical and econom-
ic protection is proposed to be carried out in accordance with 
the methodology [5] of assessing the readiness coefficient (Kg). At 
the same time, the task of determining the Kg coefficient is formu-
lated as the calculation of structures according to the limit condi-
tions for durability and survivability according to risk diagnostics of 
primary and secondary protection options for a given level of corro-
sion protection (hazard).

Functional redundancy of LC stability under the conditions of 
primary and secondary protection is achieved by setting the re-
quired level of reliability of the construction object, taking into ac-
count the data in Tаblе 1, 2. 

Time redundancy includes the regulation of reliability and op-
erational suitability using the results of the calculation of indicators 
and the cost of LC of technical and economic protection measures 
(Fig. 2).

The availability coefficient Kg has been adopted as a compre-
hensive indicator of reliability and maintainability for scenario analy-
sis of technical and economic protection measures. The Kg coeffi-
cient reveals the variability of redundancy conditions in terms of 
corrosion hazard (KI – KV) or corrosion protection (ZI – ZIV), as well 
as the possibilities of scenario iterative control of structures and 
objects LC.

   Q
Enter Y I         Exit Õ

U

Safety

Q

U I

Management Risk analysis

Technical 

Workability 
parameters

Fig. 1. LC sustainability management scheme for construction facilities: technical Q, information I and management U components 

Table 1. Generalized reliability level matrix of APSC

Identification of 
impacts

Interval estimates of the coefficient of readiness of anticorrosive protection Kg and the degree of aggressiveness of impacts C, mm/year

0 < Kg ≤ 0.1 0.1 < Kg ≤ 0.3 0.3 < Kg ≤ 0.5 0.5 < Kg ≤ 0.7 0.7 < Kg ≤ 1.0

MA
Mildly aggressive  0.01 < K ≤ 0.05

КI ZIV ZIII ZII ZI

LA
Low aggressive 0.05 < K ≤ 0.15

КII КI ZIV ZIII ZII

HA
Highly aggressive 0.15 < K ≤ 0.30

КIII КII КI ZIV ZIII

VHA
Very highly aggressive 0.30 < K ≤ 0.50

КIV КIII КII КI ZIV

VA
Very aggressive K > 0.50

КV КIV КIII КII КI
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The choice of effective materials and technologies for corrosion 
protection management is based on balanced LC indicators, 
the determination of which requires the accumulation and process-
ing of a significant amount of experimental data reflecting the re-
quirements for the quality of materials, reliability and safety of capi-
tal construction facilities.

Balanced indicators represent a set of system-structured indi-
cators to achieve sustainable LC under negative impacts. Two 
groups of technical and economic indices should be distinguished, 
representing characteristics established by measuring the required 
quality indicators of primary and secondary protection, as well as 
management indicators that form criteria for choosing calculation 
models and situations for assessing reliability and safety, 

4	  GOST 9.905–82. A unified system of protection against corrosion and aging. Corrosion testing methods.

5	  GOST 9.906–83. Climate testing stations. Unified system of corrosion and ageing protection. Test climatic stations. General requirements.

6	  ISO/IEC 31010:2009. Risk management — Risk assessment techniques.

depending on a given cycle of sustainable development of techni-
cal and economic protection measures.

In the period from 2009 to 2018, bench and accelerated corro-
sion tests of reference samples and fragments of structures with 
protective coatings were performed (Fig. 3) to create a database of 
operational parameters of APSC durability:

• at the Southeastern Research Station for zoning the coastal 
territory and zoning enterprises of the Donetsk region accord-
ing to signs of corrosion hazard (protection) according to 
the requirements GOST 9.905–824, GOST 9.906–835;

• in the  testing laboratory (TL) “Antikor-Don” of the  Donbass 
Centre for Technological Safety (DONTSTB) LLC Ukrinstal-
con named after V. N. Shimanovsky, accredited according to 
the ISO/IEC17025 standard.

 With the participation of PSTU, interested enterprises and or-
ganizations, technical regulations for risk-based safety manage-
ment of a number of mining, metallurgical, chemical enterprises of 
production facilities have been developed, taking into account 
the increase in the level of corporate social responsibility of busi-
ness. The risk assessment is carried out in accordance with the re-
quirements of ISO/IEC 310106 based on the HAZOP (Hazard and 
Operability Study) method, aimed at identifying threats and oppor-
tunities of planned measures to maintain the operational state of 
APSC.

Regulatory requirements for the stability of cycles of develop-
ment of technical and economic protection and experimental data 
of definitive tests allowed, based on the results of monitoring and 
risk diagnostics of construction facilities, to form a unified system of 
LC indices for corrosion protection management.

The theoretical and experimental approbation of the principles of 
durability and survivability allowed us to formulate the conditions for 
direct and inverse tasks of technical and economic protection. 
The direct task reflects the requirements of structural safety: accord-
ing to the specified indicators of the APSC reliability matrix (see 
Tаblе 1) determine the resistance to negative influences. The princi-
ple of durability allows you to adjust the level of corrosion protection, 
provides the possibility of scenario selection of alternative means of 
primary and secondary protection. Constructive safety management 
is carried out by justifying the maximum redundancy of technical and 
economic protection resources. The justification of the design indica-
tors of the durability of structures is carried out according to the de-
veloped methodology, taking into account the reliability coefficients 
of primary γzk and secondary protection γzn, the specified service life 
of the object Tγn.

Table 2. Classification of signs of technical and economic protection of construction objects LC

APSC  
condition

Hazard class Name of the risk Loss characteristics
Risk level  
(Ri, mark)

The amount of damage,  
minimum wage

Co
rr

os
io

n 
ha

za
rd

1 Catastrophic Partial or complete destruction of structures and constructions 9–10 > 72,500

2 Critical 
The losses exceed the estimated gross income of the restoration  

of facilities
7–8 25,000–72,500

Co
rr

os
iv

e 
pr

ot
ec

tio
n 3 Allowable

Losses do not exceed the estimated amount of profit when extending 
the resource and technological renovation of facilities

5–6 2,500–25,000

4 Acceptable
The losses do not exceed the cost of maintaining quality during the life 

of the facility
1–4 < 2,500

Choice of primary and secondary protection means

Substantiation of characteristics of APSC quality 

Analysis of criteria 
for the quality of 

protective 

Adjusting the 
characteristics 
of no the APSC 

quality model

LC Cost Analysis
C(ƴzk,ƴzn, Tnƴ) ≤ Clim

Balanced LC indicators for corrosion 
protection (hazards)

Choosing the LC model of a construction object

Information modelling of LC indicators

Required 
reliability of 

primary 
protection

Assessment of protective equipment 
Adjustment of 

settlement 
situations of LC

Analysis of LC 
situations for 
maintainability

Required 
reliability of 
secondary 
protection

Calculation of structural survivability indicators

Development of 
no measures to 
improve durability

Technical and 
economic 

indicators of 
maintenance  

and repair

Yes

Yes

Yes

No

No

No

Fig. 2. Parametric modelling of balanced indicators of construc-
tions LC
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Survivability defines a system of measures to counteract degra-
dation processes until partial or complete restoration of working 
condition to ensure the stability of LC of construction facilities. 
The inverse problem forms the criteria of technological safety: ac-
cording to the expert assessment of monitoring indicators and risk 
diagnostics (see Tаblе 2) to justify the routine reservation of corro-
sion protection. The principle of survivability establishes perfor-
mance limitations, provides an assessment of technical and eco-
nomic protection measures based on an acceptable level of risk in 
case of corrosion failure.

The economic feasibility of regulatory corrosion protection 
management throughout LC is associated with the sustainable de-
velopment of the  real estate market. The determining factor in 
the creation of an effective technological safety management sys-
tem is the extraction of profit and an increase in the capital return 
coefficient of the functioning of infrastructure facilities.

To structure the input data in assessing the risks of technical 
and economic protection, an integral indicator is needed that deter-
mines the basic basis for analysis and decision-making. The com-
plex criterion of the indicator of the level of risk of corrosion protec-
tion (LRCP) has the form:

LRCP : CCPS / CCCL, 	 (3)

where CCPS  — the  cost of a  corrosion protection system, ₽; 
CCCL — a compensatory component of corrosion losses, ₽.

The CCPS and CCCL indicators (in monetary units) are calcu-
lated on a  single natural unit of measurement characterizing 
the compared structures (pcs., t, m3, m2, m). The LRCP index varies 
from zero to one, above which the risk is not justified. The analysis 
of the LRCP allows you to normalize its interval values by groups of 
objects.

It is proposed to consider corrosion protection management 
based on risk analysis in accordance with the size of the rate of 
return of innovations:

RR = (CCCL – CCPS) / CCPS = CEPE / CCPS,	 (4)

where CEPE — cost-effectiveness of protective equipment, ₽.
The indicator approach is primarily related to the need to as-

sess the effective use of materials and technologies. The essence 
of LC stability management through risk analysis of corrosion 

protection is determined by the justification of the required CCPS, 
taking into account the definition of CCCL and LRCP. By adopting 
the LRCP as a basis, we get the opportunity to increase the effec-
tiveness of technical and economic protection for the main classifi-
cation groups of real estate objects.

The expert assessment of LC indicators is aimed at reserving 
technical and economic protection measures, changing the as-
sessed state of corrosion hazard (KI – KV) and switching to the cor-
rosion protection regime of a construction facility (ZI – ZIV). Func-
tional redundancy involves the  management of primary and 
secondary protection measures. Time redundancy includes the reg-
ulation of durability and survivability using calculation and measure-
ment methods.

A balanced application of the technical and economic protec-
tion measure, depending on the required level of reliability, is car-
ried out by substantiating (coordinating) the index coefficient of 
the combination of corrosion protection elements (CCPE):

CCPEI, (II) = CCPSI, (II) / CCCL,	 (5)

where CCPS(І) — cost of the primary corrosion protection system, ₽;  
CCPS(ІІ) — cost of a secondary corrosion protection system, ₽.

The development of index characteristics in the parametric de-
sign of technical and economic protection ensures cost manage-
ment of LC of capital construction facilities with minimal operating 
costs.

CONCLUSIONS

The improvement of the sustainable LC management system 
reflects the need to create a unified system of balanced indicators 
for the expert assessment of the required measures of technical 
and economic protection of real estate. The formulated principles of 
substantiation of durability and survivability in conditions of nega-
tive impacts are aimed at improving regulatory and technical re-
quirements, providing new opportunities for expert evaluation of 
design solutions, reserving technical and economic protection 
measures.

The theoretical justification of the methodology of system analy-
sis and the process approach in assessing the cost of LC opens up 
new opportunities for building an information data structure and 

	
a b

Fig. 3. Justification of LC stability indicators during definitive tests: а — bench corrosion tests; b — bench strength tests
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digital modelling of resource conservation tasks, technical and eco-
nomic protection and safe operation of construction facilities. 
The results of the work are aimed at implementing the requirements 
of the ISO/TC 2677 Facility Management standard, contribute to 
the improvement of parametric design methods based on balanced 
LC indicators, the creation of laboratories for input quality control, 
examination of compliance with reliability and safety indicators, 
digitalization of the tasks of estimating the value of LC of real estate. 

The essence of the justification of technical and economic pro-
tection measures is revealed, including the conditions for regula-
tory confirmation of compliance with quality indicators and risk-ori-
ented management of functional and temporary redundancy of LC 
stability indicators of structures and objects.

The introduction of the procedure for reserving technical and 
economic protection into technical regulations and norms will re-
duce the cost of repairing fixed assets by 5–15 % and reduce 
the risks of emergency situations. The regulatory management sys-
tem provides information modelling of LC cost according to the pro-
visions of the Lean Six Sigma concept.
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Оценка рисков технико-экономической 
защищенности на этапах жизненного 
цикла объектов недвижимости
Введение. Представлен инновационный подход к устойчи-
вому развитию объектов недвижимости на основе комплекс-
ного анализа требований ресурсосбережения, технико-эко-
номической защиты и безопасной эксплуатации. Выявлены 
недостатки действующих норм проектирования мер защиты 
от коррозии, не позволяющие производить моделирование 
расчета стоимости жизненного цикла (ЖЦ). Показана необ-
ходимость расширения расчетно-аналитических индикато-
ров экспертизы проектных решений с целью предотвраще-
ния негативных последствий при коррозионном разрушении. 

Материалы и методы. Объект исследования представляет 
систему регламентного управления, для которой разработа-
ны алгоритмы принятия эффективных решений строитель-
ных проектов по защите от коррозии. Предложена методи-
ка резервирования технико-экономической защищенности 
на базе расчетных моделей качества, надежности и без-
опасности конструкций и  сооружений. Функциональное 
и временнόе резервирование устойчивости к агрессивным 
воздействиям осуществляется с учетом требований к эксплу-
атации и безопасности стандарта ИСО/ТК 267 Фасилити ме-
неджмент (ФМ). Целостное восприятие критериев технико- 
экономической защиты достигается с помощью индикаторов 
экспертизы проектных решений и регламента ЖЦ для задан-

ного уровня коррозионной опасности (KI – KV) или защищен-
ности (ZI – ZIV).

Результаты. Апробация принципов и условий регламентно-
го резервирования мер технико-экономической защиты вы-
полнена путем постановки прямой и обратной задач живу-
чести. Программа определительных испытаний включала 
мониторинг, риск-диагностику и управление индикаторами 
расчета стоимости ЖЦ. Оценка рисков осуществлена на ос-
нове метода HAZOP (Hazard and Operability Study). Предло-
женный подход обеспечивает сценарный анализ возможно-
стей и идентификацию угроз применения новых материалов 
и технологий согласно положениям концепции «бережливо-
го хозяйствования» Lean Six Sigma.

Ключевые слова: устойчивое развитие, объекты недвижи-
мости, жизненный цикл, параметрическое проектирование, 
технико-экономическая защита, мониторинг, риск-ориенти-
рованное управление
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Environmental management in construction: 
trends, management levels, indicators
Preservation of the natural environment largely depends on increasing the environmental responsibility of construc-
tion organizations. Statistical data show that recent years are characterized by an increase in the volume of work 
in the type of economic activity “Construction”, which requires organizational, legal, economic, technological, and 
technical measures implemented at the state, sectoral levels and in the management system of construction organ-
izations aimed at rational environmental management. These measures relate not only to the stage of construc-
tion of facilities, but also to the period of operation of real estate, which is due to the significant resource intensi-
ty of real estate both during construction and operation throughout the life cycle. The study of the problem leads to 
the conclusion that the mechanism of environmental management should be formed taking into account the spe-
cifics of construction activities, ensuring safety at the stage of designing facilities, organization of the construction 
site, development of the construction area, implementation of process innovations in construction. In resource sav-
ing management, in addition to the investment value of an object, it is necessary to manage the costs of operating 
the object, which account for 75 % of the cost of ownership of the object. The principles of environmental efficien-
cy should be reflected in the evaluation indicators of investment projects. Environmentally responsible investment 
can become one of the trends in the implementation of national projects, since the goals of national projects corre-
spond to the concept of sustainable development and the balance of economic, social and environmental factors. 
Barriers to ESG investment in the domestic economy were identified, in particular, underestimation of the impact of 
these factors on the long-term financial performance of the organizations themselves. To organize an environmen-
tal management system in construction organizations, it is necessary to form a system of indicators (sustainabili-
ty indicators), the presence of which will allow modelling the environmental profile of the organization. The environ-
mental profile allows to establish a balance between external requests and the real capabilities of the organization 
itself. This requires not only a balanced system of environmental indicators of the organization, but also reference 
values of indicators that ensure the organization's competitiveness in the contract market.
Keywords: construction industry, environmental problems, environmental safety, state and industry regulation, 
environmental management of an organization, areas of improvement, indicators of system stability

1	  Federal State Statistics Service. URL: https://www.gks.ru (rus.).

2	  A set of rules. Engineering and environmental surveys for construction. SP 502.1325800.2021. Date of introduction: 01.17.2022. (rus.).

The current state of the natural environment 
largely depends on increasing the environ-
mental responsibility of construction organiza-

tions. Statistical data show that recent years are 
characterized by an increase in the volume of work 
by the type of economic activity “Construction”: in 
2021 volume growth compared to the previous year 
amounted to 107.0 %, in 2022 — 107.5 %, and in 
2023  — 107.9 %1. This increases the  impact on 
the environment, and the consumption of non-renew-
able natural resources increases. There is a need to 
increase the costs of environmental protection meas-
ures. In particular, the index of physical volume of en-
vironmental protection expenditures, starting from 
2019 is increasing: in 2019 and 2020 the growth to 
the previous year amounted to 103.4 %, in 2021 — 
104.8 %. Despite this, the problems are not com-
pletely solved, but only increasing1.

The process of tightening environmental require-
ments is irreversible and the environmental manage-
ment subsystem of the construction industry should 
be developed, forecasting, long-term planning, for-
mation of environmental control system is necessary. 
It is necessary to develop a system of indicators of 
the ecological block in a comprehensive analysis of 
the economic activities of construction organizations. 
To preserve the natural environment, a system of or-
ganizational, legal, economic, technological, and 

technical measures is needed, implemented at 
the state, sectoral levels and in the management sys-
tem of construction organizations aimed at rational 
environmental management and environmental safe-
ty. These measures relate not only to the stage of 
construction of facilities, but also to the period of op-
eration of real estate, which is due to the significant 
resource intensity of real estate both during con-
struction and operation throughout the life cycle. 

The environmental safety management system 
provides for full engineering and environmental sur-
veys, which should provide a comprehensive study 
of the engineering and environmental conditions of 
urban development activities and forecast possible 
changes. The results of engineering and environ-
mental surveys are the basis for assessing the envi-
ronmental impact of construction projects, develop-
ing environmental protection measures for capital 
construction projects and linear facilities, as well as 
land reclamation and conservation projects2.

The  concept of “investment value” includes 
the cost of design and survey work, construction and 
installation work, an engineering and technical sup-
port system, connections to outdoor networks, land-
scaping and gardening of the adjacent territory, and 
the cost of purchasing a land plot. The necessity of 
resource conservation management throughout 
the  life cycle of an object is considered, when, in 
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 addition to the investment cost, operation (including current repairs), 
reconstruction, major repairs, and demolition of the object are taken 
into account3. Research shows that the cost of operating a real estate 
object accounts for 75 % of the cost of owning an object, while only 
25 % falls on the design, construction and disposal of the object4.

Construction is a vivid example of anthropogenic activity, which 
often has a serious negative impact not only on individual components 
of the environment and their safety, but also on the stability of the eco-
system as a whole. Today, the state of the environment largely de-
pends on the environmental regulation of the activities of construction 
contractors and resource-providing industries. Greening of construc-
tion involves the adoption of a system of organizational, legal, eco-
nomic, technological, technical and other measures aimed at improv-
ing the efficiency of environmental management, reducing negative 
impacts on the natural environment, ensuring a favorable environment 
and environmental safety when providing natural facilities for construc-
tion and throughout the life cycle of a building or structure.

Sustainable development management, unlike the existing mod-
el, should be proactive and based on long-term programmes that 
should not be reduced to simple regulation. The legislative and legal 
framework, which will be developed and developed at the global, 
national and regional levels, should also have a preventive character.

The research identifies two interrelated levels of environmental 
management [1]. At the level of economic entities, environmental 
management is considered as a management subsystem focused 
on the development of environmental policy, minimizing the nega-
tive consequences of production, monitoring the use of resources, 
analyzing and evaluating environmental results, and continuously 
improving the system. At the global level, environmental objectives 
are formed by the State in the form of standards, which establishes 
regulations for activities and control.

The following mechanisms for stimulating resource conserva-
tion in housing management are being considered at the state and 
regional levels [2]:

• formation of a resource-saving regional policy, taking into ac-
count the specifics of the region;

• development and constant updating of standards for the man-
agement of apartment buildings;

• involving businesses in investing in projects aimed at imple-
menting progressive resource-saving technologies;

• development of the  public-private partnership system in 
the modernization of the housing stock.

As one of the directions, the implementation of “control over 
control” is considered, i.e. the development of methods for check-
ing the environmental supervision authorities themselves and situ-
ations of environmental crime [3].

The study of the problem leads to the conclusion that the mech-
anism of environmental management should be formed taking into 
account the specifics of construction activities, the peculiarities of 
resource supply and other factors [1, 4–6]. In particular, the envi-
ronmental management system should focus on:

• implementation of environmental measures in the design of fa-
cilities;

• environmental safety of the building materials used;

3	  GOST R 54964–2023. Conformity assessment. Environmental requirements for real estate objects. Approved. By order of the Federal Agency for Technology Regulation and Me-
trology No. 1488-st dated 11.29.2023. (rus.).

4	  Calculation of the cost of construction taking into account the life cycle of the building. URL: https://tula.profnastil.com/news/raschet-stoimosti-stroitelstva-s-uchetom-zhiznenno-
go-tsikla-zdaniya (rus.).

5	  Reporting on the ecology of construction sites from 2021. URL: https://all4eco.ru/отчетность-по-экологии-объектов-строительства-с-2021-года (rus.).

6	  Form 4-OS “Information on current environmental protection costs” (Appendix 5 to the order of Rosstat dated 07/31/2023 Nо. 369). URL: https://normativ.kontur.ru/document?m
oduleId=44&documentId=46678 (rus.).

• environmental aspects of the construction site organization;

• environmental aspects of the development of the building area;

• environmental safety of waste disposal;

• environmental safety of construction production technologies;

• environmental safety of process and product innovations in 
construction.

At the design stage, both direct and feedback of environmental 
factors should be taken into account2. The zones of impact of the pro-
jected object are highlighted, when negative environmental impacts 
may occur during construction and operation of the facility, and per-
missible impact levels are determined. Zones with environmental re-
strictions, engineering and environmental conditions as a set of fac-
tors affecting urban development activities are highlighted.

Engineering and environmental surveys should be sufficient to 
provide a comprehensive assessment of the environmental condi-
tions of the construction site or development area, evaluate direct 
and feedback, and create a basis for informed recommendations2. 
Recommendations can be focused either on preventing negative 
effects or on banning construction. The document contains a de-
tailed list of the composition of engineering and environmental sur-
veys, but does not exclude that additional surveys may be carried 
out at the initiative of the developer. The limitation period for existing 
research results is established.

“Green” construction is regulated and stimulated by the state3. 
The requirements of the standard are aimed at reducing the con-
sumption of energy resources, the use of non-traditional, renewable 
and secondary energy resources, rational water use, reducing harm-
ful effects on the environment during the construction and operation 
of a building, including the adjacent territory, while ensuring a com-
fortable human habitat and adequate economic profitability of archi-
tectural, structural and engineering solutions. The concept of “invest-
ment value” includes the cost of design and survey work, construction 
and installation work, an engineering and technical support system, 
connections to outdoor networks, landscaping and greening of 
the adjacent territory, and the cost of purchasing a land plot.

During the construction and reconstruction of buildings and 
structures, it is necessary to monitor the condition of environmental 
components. This is reflected in the composition of the environmen-
tal reporting of construction organizations. It is necessary to comply 
with the norms of allotment and targeted use of land, soil protection 
and land reclamation. Since 2021, all construction sites have been 
divided into certain categories, which determines the list, content 
and timing of providing statistical reports of an environmental orienta-
tion. Construction projects with a duration of work up to 6 months are 
classified in the 4th category, and with a construction period of more 
than 6 months in the 3rd category5. In particular, the 4-OS form pro-
vides for the submission of information on the organization's costs for 
environmental protection6. It is also envisaged that there is a pro-
gramme of industrial environmental control, which should contain 
information on: official staff units and/or departments responsible for 
controlling the ecology of production; about the availability of their 
own and/or hired laboratories that have the appropriate accreditation 
according to the legislation of Russia; methods and degree of regu-
larity of control, sampling points and measurement methods.
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The transition to “green” construction requires additional and 
sometimes significant costs. In particular, the use of wooden struc-
tures in construction instead of reinforced concrete leads to an in-
crease in price by 5–7 %, but pays off due to energy efficiency 
during the operation of the facility [7]. 

The principles of environmental efficiency should be reflected 
in the indicators of investment projects [8]. Environmentally respon-
sible investment can become one of the trends in the implementa-
tion of national projects, since the goals of national projects corre-
spond to the concept of sustainable development and the balance 
of economic, social and environmental factors. Barriers to ESG in-
vestment in the domestic economy are identified, in particular: mis-
understanding of the aggravation of the ESG problem and the im-
pact of taking into account these factors on the long-term financial 
performance of the organizations themselves [8].

Achieving ESG goals, including in the field of ecology, requires 
additional costs and leads to a decrease in the profitability of pro-
duction, but ensures the growth of the company's business reputa-
tion, which in the future will lead to an increase in business profita-
bility, strengthening competitive positions [9].

GOST R 54964–2023 discloses the concept of basic catego-
ries reflecting the essence of environmental requirements for real 
estate, and also provides evaluation criteria within each basic cat-
egory. In particular, the state of environmental management is as-
sessed in the following sections3:

• organization of an environmental management and monitor-
ing system;

• optimization of design solutions;

• monitoring the fulfillment of resource saving requirements;

• reliability during commissioning of the facility;

• control and monitoring of the main indicators of the facility;

• optimization of the shape of the building, taking into account 
the direction of air flows, which involves taking into account 
climatic features.

Basic levels of electricity and heat consumption are developed, 
taking into account the area of the facility and the number of floors. 
A mandatory methodology for calculating the energy characteris-
tics of buildings has been developed, taking into account regional 
and political conditions.

In some studies, the institutionalization of socio-environmental 
responsibility of the construction business is considered as a neces-
sary condition for the development of the investment and construc-
tion sector, in particular: the development of forms of interaction be-
tween participants in investment and construction processes; 
the development of tools for environmental and economic manage-
ment and regulation [10].

To organize an environmental management system in construc-
tion organizations, it is necessary to form a system of indicators 
(sustainability indicators) that must meet the following requirements:

• possibility of using it at the macro level on a national scale;

• combine environmental, social and economic aspects of 
the company's activities;

• provide an unambiguous interpretation for decision makers;

• have a quantitative expression;

• rely on the existing system of national statistics and the  re-
porting of enterprises themselves;

• ensure the  possibility of applying a  system of comparative 
measurements at the industry level;

• possibility of evaluation in time dynamics.
The availability of an indicator system will make it possible to 

implement one of the  most effective tools for developing 

a sustainable development strategy taking into account environmen-
tal factors: building an environmental profile of an organization. 
The construction of an environmental profile is based on a rational 
combination of qualitative and quantitative analysis methods, which 
creates opportunities to identify strategic reserves. The environmen-
tal profile allows you to establish a balance between external re-
quests and the real capabilities of the organization itself. This re-
quires not only a balanced system of environmental indicators of 
the organization, but also reference values of indicators that ensure 
the organization's competitiveness and compliance with environmen-
tal standards. The following values can be taken as reference values:

• level of changes planned by the  organization itself due to 
the implementation of environmental measures;

• level of performance provided by advanced construction pro-
duction technologies;

• level of requirements for organizations in the competitive se-
lection process;

• environmental performance of enterprises with a high rating 
in the contracting market.

It is necessary to increase the  information transparency of 
the activities of construction organizations for investors, consumers 
and business partners. The competitiveness index as an aggre-
gated indicator should contain, along with other components, indi-
cators of environmental responsibility, reflecting the availability of 
environmentally friendly building materials, their production tech-
nology, construction production technology, resource conservation 
at the stage of operation of the property.

The following can be considered as separate subsystems of 
indicators capable of reflecting the environmental conditions of 
management [11]: the degree of greening of all links of economic 
activity; the degree of progressiveness of resource conservation 
and ecological purity of technologies; the cost of natural resources; 
the level of environmental payments; the degree of environmental 
safety of the population. 

Environmental factors are practically not taken into account 
when making management decisions both in the organization itself 
and by investors making decisions on financing projects. For inter-
nal management purposes, the state of the environmental manage-
ment subsystem can be represented by a relatively wide range of 
indicators that provide guidance for making strategic and opera-
tional decisions in the field of construction products, construction 
technologies, and the real estate market. This requires the develop-
ment of an environmental management system in the management 
of a construction organization with a focus on measures implement-
ed at the state, regional and sectoral levels within the framework of 
the concept of sustainable development.
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Экологический менеджмент 
в строительстве: тенденции, уровни 
управления, показатели
Сохранение окружающей природной среды во многом зави-
сит от повышения экологической ответственности строитель-
ных организаций. Статистические данные показывают, что по-
следние годы характеризуются ростом объемов работ по виду 
экономической деятельности «Строительство», что требует 
организационных, правовых, экономических, технологических 
и технических мер, реализуемых на государственном, отрасле-
вом уровнях и в системе управления строительными организа-
циями, направленных на рациональное природопользование. 
Эти меры относятся не только к стадии строительства объек-
тов, но и периоду эксплуатации объектов недвижимости, что 
обусловлено значительной ресурсоемкостью объектов недви-
жимости как в процессе строительства, так и эксплуатации 
в течение всего жизненного цикла. Исследование проблемы 
приводит к выводу, что формировать механизм экологическо-
го менеджмента следует с учетом специфики строительной 
деятельности, обеспечивая безопасность на стадии при про-
ектировании объектов, организации строительной площадки, 
освоении территории застройки, внедрении процессных ин-
новаций в строительстве. В управлении ресурсосбережением 
кроме инвестиционной стоимости объекта необходимо управ-
лять затратами на эксплуатацию объекта, которые составля-
ют 75 % затрат владения объектом. Принципы экологической 
эффективности должны находить отражение в показателях 
оценки инвестиционных проектов. Ответственное с позиций 
экологии инвестирование может стать одним из трендов ре-
ализации национальных проектов, поскольку цели националь-
ных проектов соответствуют концепции устойчивого развития 
и сбалансированности экономических, социальных и экологи-
ческих факторов. Выявлены барьеры препятствий ESG-инвес-
тированию в отечественной экономике, в частности недооцен-
ка влияния названных факторов на долгосрочные финансовые 
показатели самих организаций. Для организации системы эко-
логического менеджмента в строительных организациях не-
обходимо формирование системы показателей (индикаторов 
устойчивости), наличие которой позволит моделировать эко-
логический профиль организации. Экологический профиль по-
зволяет установить баланс внешних запросов и реальных воз-
можностей самой организации. Это требует не только наличия 
сбалансированной системы экологических показателей орга-
низации, но и эталонных значений показателей, обеспечиваю-
щих организации повышение конкурентоспособности на рын-
ке подрядных работ.

Ключевые слова: строительство, экологические проблемы, 
экологическая безопасность, государственное и отраслевое ре-
гулирование, экологический менеджмент организации, направ-
ления совершенствования, индикаторы устойчивости системы
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Regional trends in the development  
of the housing and municipal complex
The relevance of ensuring sustainable functioning of the housing and communal services (HCS) sets the task of 
studying its state and problems of functioning with the development of strategic approaches to an effective mod-
el of transformation and acceleration of modernization of engineering and communal infrastructure facilities. It is 
shown that the most significant influence on the state of the HCS is the level of potential of various types of cities, 
interconnected with the activities of enterprises and organizations, demographic forms of settlement and the liv-
ing environment. It is proven that the largest cities with a population of over a million have a high potential for fur-
ther development of the HCS, in this regard, the urgent task is to determine the models and drivers of their long-
term development. Based on the analysis of the genesis of the development of the modern HCS system, certain 
structural shifts achieved in solving priority tasks in the HCS sphere are highlighted for further implementation of 
programmes for the resettlement of citizens from unsuitable housing, regional programmes for major repairs of 
common property in apartment buildings, implementation of targeted municipal programmes for the moderniza-
tion of utility networks, adopted legislative acts promoting the development of concession mechanisms for attract-
ing investment and implementing infrastructure projects. The features of the socio-economic and technological 
system of housing and communal services are highlighted and a set of modern problems and factors critical-
ly influencing the degree of adequacy of the housing and communal services structure that meets the needs of 
residents is revealed. The trends in the state and functioning of the housing and communal services system in 
the regions are determined, an analysis of the existing trends in the development of housing and communal ser-
vices in a number of major cities is carried out. The key trends in the strategy for the development of housing 
and communal services are substantiated, allowing to improve the state of the infrastructural potential of hous-
ing and communal services and ensure accelerated development of the infrastructure of comfortable living con-
ditions and the quality of life of the population.
Keywords: potential, problems, analysis, criticality, imbalance, instability

1	  Decree on national development goals of the state for the period up to 2030 and for the future up to 2036. The document was published 
on May 7 on the Kremlin website.

2	  Strategy for the development of the construction industry and housing and communal services of the Russian Federation until 2030 with 
a forecast until 2035.

INTRODUCTION

To substantiate the methodological basis for 
a comprehensive study of trends in the devel-
opment of the  socio-economic complex of 

housing and communal services, it is necessary to 
highlight the key categories and, first of all, the con-
cepts of behavioural economics and rationality of 
the population, as owners of residential real estate, 
the  cost of the  life cycle of its ownership from 
the standpoint of their well-being, comfort of living, 
quality of life, growing contradictions between 
the profitability of utilities and the cost of utilities, 
the need for harmonization and balance of interests 
of residents and management and utility companies.

The specifics of the activities of the housing and 
communal services sector, as a unique socio-eco-
nomic-technological system, take into account 
the influence of such factors as the activities and 
financial results of public utilities, the balance of in-
terests of consumers and service providers, tariff 
pricing, communication interaction between man-
agement organizations and residents, the quality of 
technical maintenance and repair of housing, 
the activities and financial results of utilities, the bal-
ance of interests of consumers and service provid-
ers, communication interaction between manage-
ment organizations and residents, the quality of 
technical maintenance and repair of housing, etc. 

A special feature of the socio-housing and commu-
nal economy is the equal attitude to the social and 
economic principles of life support in the implemen-
tation of the reproductive processes [1].

Achieving the strategic goals of the develop-
ment of the construction industry and the housing 
and communal sphere will be aimed at increasing 
the  level of housing provision for the population, 
the quality of utilities provided and measures of 
state support for the development of the housing 
and communal services sector1, 2.

Modern housing and communal services, being 
the most important structure-forming socially sig-
nificant territorial-sectoral system of the city, is in 
constant organizational, technological and eco-
nomic development due to the formation of various 
target trajectories of growth in the number of urban 
population and types of cities, the structure and 
specialization of their economies, and the urbaniza-
tion of territories. Forms of territorial-spatial settle-
ment and changes in urban development models 
associated with the formation of new centres of at-
traction in the largest cities and agglomerations cre-
ate new competitive advantages over other regions 
[4, 5]. Based on the  analysis of the  genesis of 
the development of the modern housing and com-
munal services system, presented in Fig.  1, 
the study of research and scientific approaches to 
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 the development of the housing and communal services system, 
a set of modern problems and mechanisms of regulatory impact on 
the processes of synchronization of the digital transformation of 
management and sustainable development and functioning of 
the housing and communal services is determined [6–9].

The achieved positive structural shifts in solving priority problems 
in the housing and communal services sector are aimed at further im-
plementation of the programme for the resettlement of citizens from 
dilapidated housing, long-term regional programmes for the overhaul 
of common property in apartment buildings. As part of the integrated 
development of territories, targeted municipal programmes for 
the modernization of utility networks are being implemented [10].

The adopted legislative acts contribute to the development of 
concession mechanisms for attracting investment and implementing 
infrastructure projects in the housing and communal services sector. 
A comprehensive renovation of existing residential buildings is being 
carried out. In 2023, most regions adopted programmes for the mod-
ernization of utility infrastructure for the period 2023–2027. To monitor 
the progress of the programmes, the Ministry of Construction of Rus-
sia holds meetings to discuss the weekly results of the implementa-
tion of programmes in the regions. The instruments of state policy 
that stimulate innovation processes and infrastructure development 
using public-private partnership mechanisms are development insti-
tutions. The Unified Development Institute in the Housing Sphere is 
aimed at developing mortgage housing lending and housing con-
struction, developing and implementing mechanisms to increase 
the  investment attractiveness of the housing sector, developing 
the market for mortgage securities and other financial instruments.

METHODS

The study of modern processes of development of housing and 
communal services is based on the  reproductive approach to 
the implementation of the mechanism of investment provision tak-
ing into account the internal resource potential of housing and com-
munal services and the nature of the influence of the external envi-
ronment based on the synchronization of their cyclical activity 
[11–14]. Let us highlight the features of the socio-economic and 
technological system of housing and communal services, including 
the following indicators [15].

Territorial and regional unevenness of development of 
housing and communal services systems, which arose in 
the process of contradictions of the administrative-planning system 
characterized by the absence of certain types of public services, 
unsatisfactory quality of drinking water, low rates of development of 
the urban environment of municipalities an.rural settlements.

3	 Analytical Center of Moscow. URL: https://ac-mos.ru/analytics/demography

The criticality of the technical condition of public utilities 
is confirmed by high physical wear and tear (more than 45 %) of 
the network economy. At the same time, according to Rosstat, if 
the dynamics of accidents in water supply networks tends to de-
crease, then the number of accidents at heat supply sources, 
steam and heating networks, as well as the share of heat losses in 
the  total amount of heat supplied to the  network characterize 
the growth trends of these indicators.

Asynchrony of the development trajectories of various types 
of regional housing and communal infrastructure of municipali-
ties, housing and operational processes, production and provision of 
utilities, implementation of target regional and municipal programmes 
and projects are factors of varying development efficiency and low 
attractiveness for external investors, which requires the development 
of a methodology for investment synchronization and transformation of 
the housing and communal services management system.

The imbalance of the physical condition and functioning 
of individual subsystems and types of housing and communal 
services elements determines the need to implement a strategy 
for synchronizing development and mechanisms for ensuring ad-
vanced rates of modernization of communal infrastructure facilities.

The instability of the functioning of the housing and com-
munal services is expressed in changes in the system parameters 
of the urban environment during periods of sharp quantitative and 
qualitative changes. Management of the transformation of the inte-
grated development of the urban environment forms a tendency to-
wards the sustainability of the functioning of the housing and com-
munal services as a whole and is a factor in investment attractiveness. 
There is an inextricable connection and interdependence of the com-
plex transformation and sustainable functioning of the production-
technical, organizational-economic and social infrastructure of 
the urban housing and communal services, which presupposes cer-
tain proportions in their development, giving stability to cities. At 
the same time, the most significant influence on the state of the urban 
housing and communal services is the level of potential of various 
types of cities, interconnected with the activities of enterprises and 
organizations, demographic forms of settlement and the living envi-
ronment3 [16].

Currently, the housing and communal infrastructure of most 
Russian regions and major cities are being rebuilt to meet modern 
standards of quality and accessibility.

The positive dynamics of housing construction structurally in 
the context of regions has a trend in average housing provision per 
one person/sq. m, shown in Fig. 1.

The largest and major cities have a high potential for further 
development of the housing and utilities sector, in this regard,  
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Fig. 1. Trend of average housing provision per one person/sq. m of total housing area
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Stage 1 (1990–1995) of development of the modern housing and utilities 
system defined the new housing policy of Russia in terms of liberalization of 
the housing and utilities market, aimed at developing private property, at-
tracting extra-budgetary sources of financing, and developing competition

Stage 2 (1996–2000) of development of the modern housing and utilities sys-
tem is characterized by the transition from budget subsidies to full payment 
for housing and utilities by consumers, subject to ensuring social protection 
for low-income families and economic incentives for improving the quality of 
service, economic incentives for improving the quality of service

Stage 3 (2001–2005) of the development of the modern housing and utili-
ties system defined the goals and directions of reforming the housing and 
utilities sector in the regions of Russia and coordinating compliance with 
the deadlines for its implementation

Stage 4 (2006–2010) of development of the modern housing and commu-
nal services system is marked by the adoption and implementation of  
the Complex of measures to reform the housing and communal services of  
the Russian Federation for 2007–2008, the current stage of reforming the 
housing and communal services

The current 6th stage (2021–2025) of development of the modern housing 
and communal services system defines new conceptual directions for in-
creasing the intensification of processes, increasing the efficiency and ef-
fectiveness of regional management systems based on the introduction of 
new progressive technologies, including digitalization, the Internet, neural 
networks and artificial intelligence

Stage 5 (2011–2020) of development of the modern housing and commu-
nal services system is characterized by the adoption and implementation of 
the Federal Target Programme Comprehensive Programme for the Modern-
ization and Reform of Housing and Communal Services for 2010–2020  

Fig. 3. Algorithm of genesis of development of the modern hous-
ing and communal services system

an urgent task is to determine the models and drivers of their future 

development. The most significant cities in terms of potential are 

the largest cities with a population of over one million people, in 

which about 30 % of the urban population and almost 23 % of 

the total population of Russia currently live (Fig. 2)3, 4.

The largest cities make a significant contribution to the socio-

economic development of the regions and are the centres of devel-

opment and dissemination of innovations in all spheres of the econ-

omy [3]. Their attractiveness is explained by a diversified labour 

market, developed economy and quality of life. In Russia, the rate 

of migration of people to large cities is approximately the same as 

in the world [4]. 

RESULTS

Based on the analysis of the genesis of the development of 

the modern housing and communal services system, presented in 

Fig. 3, the study of scientific research and scientific approaches to 

the development of the housing and communal services system, 

a set of modern problems has been identified that suggest mecha-

nisms for regulatory impact on the processes of formation of digital 

transformation of management and ensuring sustainable develop-

ment and functioning of the  housing and communal services. 

The availability of housing and communal infrastructure of the ur-

ban economy is a basic factor in the development of agglomera-

tions (Fig. 4). The components of such infrastructure are the engi-

neering and urban planning system, the principles of placement, 

operation and design of utility networks, equipment that provide 

comfortable living and conditions for the sustainable development 

of urbanized areas. In order to ensure maximum impact on eco-

nomic growth with the centralized selection of infrastructure con-

struction projects, it is necessary to make interconnected decisions 

on the creation and placement of transport, energy, engineering 

and social infrastructure facilities of federal significance, and in 

conjunction with them, the corresponding infrastructure of regional 

and local significance.

It is important to update the basic principles and approaches to 

the creation of engineering infrastructures in settlements of various 

sizes, balance the development and condition of housing and com-

munal infrastructure with population growth, updated sanitary and 

technological requirements for the  formation of engineering 

4	  COLLECTION Housing 2024. Collection Regions CITIES of Russia 2022.

Fig. 2. Dynamics of population growth, thousand people (in % of the previous period)
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 equipment and their installation, complex laying of networks in 
the context of new construction and renovation of existing build-
ings.

The presence of significant volumes of dilapidated housing 
stock poses the task of accelerating the implementation of pro-
grammes for the demolition of such housing (Fig. 4).

The housing and communal services of most Russian regions 
and major cities are being restructured to meet modern quality and 
accessibility standards. At the same time, it is necessary to high-
light the  factors that critically affect the degree of adequacy of 
the housing and communal services structure that meets the needs 
of residents, such as high wear and tear and obsolescence, insuf-
ficient resource efficiency, network losses and accidents in engi-
neering systems, the ecology of the collection and processing of 

municipal waste, legal restrictions, insufficient funding to ensure 
modern standards of operation of facilities, etc. Identification of 
the technical condition of residential buildings and communal infra-
structure facilities is shown in Fig. 5–11.

As the analysis of the cyclical development of the housing and 
communal services sector at the stage of the decade of the 1990s 
shows, the functioning of the housing and communal services sec-
tor was maintained in the minimum standard mode of operation of 
residential buildings and communal infrastructure. At the same 
time, in the modern period of recovery and active growth of the larg-
est and largest cities, the housing and communal services system 
increases the economic potential within the framework of urban de-
velopment of the territories of the urban environment, the construc-
tion of innovatively provided high-rise residential complexes, 
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Fig. 4. Dynamics of demolition of dilapidated housing stock, thousand sq. m
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Fig. 5. Distribution of housing stock by physical depreciation
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Fig. 6. Street water supply network in need of replacement, thousand km
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Fig. 7. Dynamics of reduction of accidents in water supply networks, thousand units
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renovation and modernization measures and major repairs of 

the housing stock.

The concept of housing and communal services management 

and its functioning presupposes the need to take into account new 

principles of development of processes interdependent with 

the need to accelerate work, improve the efficiency and managea-

bility of business processes, the development of outsourcing in 

the communal infrastructure, adaptation to digital technologies, and 

the aggregation of operational work.

The lack of own resources underlies the key category of chal-

lenges in ensuring sustainable development of the housing and 

communal services sector. The need to overcome the investment 

deficit in the development of housing and communal services does 

not allow for economically efficient management of effective devel-

opment models. An important trend of the current stage of develop-

ment of the housing and communal services sector is significant 

municipal divergence, which increases the dependence of problem 
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Fig. 8. The proportion of street sewerage networks requiring replacement, %
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Fig. 9. Number of sewerage failures, thousand
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Fig. 10. Number of accidents at heat supply sources, steam and heating networks
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Fig. 11. Specific weight of thermal energy losses in the total amount of heat supplied to the network, %
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 areas with low provision of housing and communal services on ex-

ternal sources of financing.

The problem cannot be solved by equalizing the levels of de-

velopment of housing and communal infrastructure through only 

the redistribution of financial resources. Significant amounts of fi-

nancial resources provided by the federal government to problem 

regions and municipalities for the development and modernization 

of communal infrastructure do not cover the needs for the required 

volumes of renewal of communal infrastructure.

Taking into account the various differentiation of the technical 

condition and quality of functioning of housing and communal ser-

vices, an analysis of the current trends in the development of hous-

ing and communal services in a number of major cities was con-

ducted.

An assessment of the  introduction of fixed assets and their 

availability indicates maximum values of indicators for the cities of 

Moscow, Novosibirsk and St. Petersburg with some dynamics of 

their decrease. In the remaining major cities included in the analy-

sis, there is a slight increase in the commissioning of assets, which, 

without reducing the overall state of depreciation of assets and 

the proportion of completely depreciated fixed assets, indicates 

a medium-term negative trend in the renewal of fixed assets in 

the housing and utilities sector (Fig. 12, 13).

It is necessary to highlight the rather high rates of depreciation 

of fixed assets for housing and communal services in the largest 

cities: for the cities of Moscow and St. Petersburg within 35–43 %, 

in other cities over 50–60 % (Fig. 14).

Fig. 12. Dynamics of commissioning of fixed assets in the total volume of fixed assets in the context of the largest cities, %
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Fig. 13. The share of worn-out assets in the total volume of fixed assets in the context of the largest cities, %
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The key problem of housing and communal services even for 

the largest cities is the deficit of investments in the communal infra-

structure, which is confirmed by the decrease in the share of invest-

ments in fixed capital financed by budgetary funds, including by 

the federal budget, and the need to expand the organizational and 

legal field for the application of public-private mobilization partner-

ship mechanisms (Fig. 15). Based on the  general analysis of 

the state and functioning of the housing and communal services 

system and the assessment of some established trends in the de-

velopment of housing and communal services in the largest cities, 

we note that the problems of the development and functioning of 

life-support systems have characteristic signs of insufficient finan-

cial stability, high physical depreciation and deficit of attracted in-

vestments for the modernization of communal infrastructure facili-

ties with a  degree of physical depreciation of 60 % or more, 

discrepancies in the volume and quality of work carried out to up-

date housing and communal infrastructure facilities with the re-

quired actual needs and recommended standards.

CONCLUSION

The key trends of the housing and communal services develop-
ment strategy in the regions, which allow solving the problem of 
improving the state of the housing and communal services infra-
structure potential and the accelerated development of infrastruc-
ture for comfortable living conditions and quality of life of the popu-
lation, are proposed:

• optimization of models of regulatory impact on investment 
synchronization and balance of innovation and integration 
processes of reproduction of housing and communal servic-
es development in the structure of a single reproduction con-
struction and housing and communal services cycle of each 
region, taking into account the  specified level of resource 
constraints and the required planned volume of financing for 
projects for the construction of utility capacities, implementa-
tion of municipal programme measures for the modernization 
of public utilities networks, development of scenarios for com-
bining public and private investments, which creates oppor-
tunities for the implementation of large investment projects of 
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Fig. 14. Indicators of depreciation of fixed assets by major cities, %
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 a strategic nature and eliminating imbalances in the develop-
ment of housing and communal services;

• formation and implementation of effective models for transfor-
mation of the housing and communal services management 
system and scenario stages of planned implementation of 
stages of transformation into a service-digital economy, net-
work Internet economy and Internet economy of artificial intel-
ligence, taking into account territorial differences in the loca-
tion of facilities, resource capabilities, population, different 
conditions of the housing and communal services infrastruc-
ture and development prospects of regions and settlements. 
It is proposed to create a single intelligent centre for monitor-
ing, regulating and managing the functioning of the housing 
and communal services system to ensure the quality and reli-
ability of services provided, rational use of resources, accel-
eration of management decisions, analytical research of inci-
dents and forecasting of repair strategies;

• expansion of the  currently existing organizational and eco-
nomic mechanism of inter-municipal interaction for the devel-
opment of areas of housing and communal integration, which 
allows for a set of measures to eliminate imbalances in the de-
velopment of housing and communal services in individual 
municipalities to update the inter-municipal communal infra-
structure and social facilities, development and renovation 
renewal, primarily, inter-municipal communal infrastructure 
and waste management systems, creation of inter-municipal 
territories of investment attractiveness based on the  digital 
platform of inter-municipal integration in order to more fully 
utilize the  potential of resource and production integration 
and the  use of digital technologies. The  composition and 
structure of these mechanisms are determined by the com-
bined potential of infrastructure and technical provision and 
the state of funds, the developed strategy and investment at-
tractiveness of regional housing and communal services, as 
well as labour, production and technological, innovative, fi-
nancial, institutional, consumer development potential.
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Тренды стратегии развития  
жилищно-коммунального комплекса 
Актуальность обеспечения устойчивого функционирова-
ния жилищно-коммунального хозяйства (ЖКХ) ставит зада-
чу исследования его состояния и проблем функционирова-
ния с выработкой стратегических подходов к эффективной 
модели трансформации и ускорения модернизации объек-
тов инженерно-коммунальной инфраструктуры. Показано, 
что наиболее существенным является влияние на состоя-
ние ЖКХ уровня потенциала различных типов городов, вза-
имоувязанных с деятельностью предприятий и организаций, 
демографическими формами расселения и средой жизне-
деятельности. Доказано, что крупнейшие города-миллион-

ники обладают достаточно высоким потенциалом для даль-
нейшего развития ЖКХ, в связи с этим актуальной задачей 
является определение моделей и драйверов их перспектив-
ного развития. На основе анализа генезиса развития совре-
менной системы ЖКХ выделены достигнутые определенные 
структурные сдвиги в решении приоритетных задач в сфе-
ре ЖКХ по дальнейшей реализации программ переселения 
граждан из непригодного жилья, региональных программ ка-
питального ремонта общего имущества в многоквартирных 
домах, реализации целевых муниципальных программ мо-
дернизации коммунальных сетей, принятых нормативно-пра-
вовых документов, создающих условия для использования 
механизмов государственно-муниципально-частного парт-
нерства, роста инвестиций и возведения инфраструктурных 
объектов. Рассмотрены характерные особенности жилищно-
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коммунального хозяйства и определен комплекс современ-
ных проблем и факторов, негативно влияющих на качество 
деятельности организаций и предприятий ЖКХ. Выявлены 
параметры технического состояния жилищно-коммунальной 
инфраструктуры и надежности функционирования систе-
мы ЖКХ регионов и ряда крупнейших городов. Обоснованы 
ключевые тренды стратегии развития ЖКХ, позволяющие 
улучшить состояние инфраструктурного потенциала ЖКХ 
и обеспечить опережающее развитие инфраструктуры ком-
фортных условия проживания и качество жизнедеятельно-
сти населения. 

Ключевые слова: потенциал, проблемы, анализ, критич-
ность, несбалансированность, неустойчивость
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Strategic directions and development  
prospects of the individual housing  
construction market in Russia
The relevance of the issues discussed in this paper is due to the significant growth in demand for individual resi-
dential houses, which necessitates the creation of attractive and favourable conditions for all market participants. 
Major construction companies are actively developing the segment of individual housing construction (IHC), while 
small enterprises, due to the relatively low entry threshold, are rapidly entering this market. However, the lack 
of clear rules and regulatory mechanisms complicates long-term planning and the implementation of IHC pro-
jects. This paper examines the key aspects and prospects for the development of the individual housing con-
struction market in Russia. Special attention is given to the legislative framework, particularly the draft federal 
law No. 471420–8 “Construction of Residential Houses under Construction Contracts Using Escrow Accounts”, 
which aims to create a legal foundation for the development of the IHC market, as well as GOST R 71392–2024 
“Green” Standards. “Green” Individual Housing Construction. Methodology of Assessment and Criteria for De-
sign, Construction, and Operation”.
Keywords: individual housing construction (IHC), escrow accounts, planning, government regulation, green 
standards, environmental sustainability and energy efficiency
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At the current stage of development of the con-
struction sector in Russia, the market for indi-
vidual housing construction (IHC) is gaining 

increasing importance. With the growing demand 
from citizens, large developers are actively exploring 
this segment. Due to the relatively low entry threshold 
(compared to the construction of apartment build-
ings), small companies both new and those not yet 
established in the market rapidly appear.

Among the key issues facing the IHC market at 
the current stage of development are the following: 
first, how to create a transparent and predictable IHC 
market that meets the requirements of all market par-
ticipants (including the state, business, and consum-
ers); and second, how to develop an effective finan-
cial model for the  sustainable development of 
the sector, which will allow for medium and long-term 
planning1. Solving these issues has not only practical 
but also scientific significance, as it contributes to 
the formation of theoretical foundations for the further 
development and optimization of mechanisms for 
regulating and financing the  IHC market2. While 
the second issue, concerning the development of 
a financial model, is natural for market economy con-
ditions and will likely find its solution in the course of 
natural development, the first issue requires active 
participation and regulation by the state.

By “transparency and predictability” of the IHC 
market, it is primarily understood as the ability to 
forecast the  volumes of individual housing con-
struction and analyze the market growth potential. 
This includes forecasting the number of square me-
ters built annually and assessing how much ready 

housing can be constructed in the future (for a plan-
ning period of 5–10 years or more).

For example, by the end of 2023, the volume of 
private house construction exceeded the volume of 
apartment construction by 13 %. However, despite 
this growth, the  supply still does not fully meet 
the demand in the market3. According to analysts 
from M2 agency, the potential demand is 14 million 
houses, while only 440 thousand houses are built 
annually. This significant gap between supply and 
demand underscores the need to develop and im-
plement strategies aimed at stimulating construc-
tion and meeting the population's needs.

The leading regions in the commissioning of in-
dividual housing construction projects in 2023 con-
tinue to hold their positions in 2024. Last year, 
growth in individual house construction was record-
ed in the North Caucasus, Siberian, Ural, Southern, 
and Far Eastern federal districts. A slight decline in 
construction rates was observed in the  Central, 
North-Western, and Volga federal districts. Never-
theless, these regions remain leaders in terms of 
square meters commissioned. Specifically, the Cen-
tral Federal District accounted for over 28 % of all 
areas commissioned in Russia in 20234.

Analysts' forecasts indicate that in 2024, the ter-
ritorial dynamics of private house commissioning 
will contribute to increased demand for country 
houses, which will be facilitated by the development 
of local tourism and increased interest in living out-
side large cities.

Meanwhile, the share of IHC in the mortgage 
portfolio is increasing due to outstripping growth 
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rates of lending in this segment. According to the Bank of Russia, 
in 2023, the  total mortgage portfolio grew by 53 % in terms of 
the number of loans and 62 % in terms of the amount of funds is-
sued, while the IHC segment grew 2 and 2.3 times, respectively, 
over the same period (Fig. 1).

The median age of a borrower in the IHC segment is 38 years 
(Fig. 2). As a rule, suburban real estate is purchased by families 
with an income level not lower than average. At the same time, 
the population's solvency improved in 2023 (according to Rosstat, 
the growth of real disposable monetary incomes of the country's 
population was 5.4 %).

According to analytical data from DOM.RF, more than 16 % of 
the total volume of mortgage financing was directed to the pur-
chase and construction of IHC facilities in 2023 (5 percentage 
points more compared to 2022). The average transaction cost in 
Moscow and the Moscow region increased by 8 % in the new build-
ing segment, 12 % in the secondary market, and 18 % in the IHC 
segment (data for 2023). The  analysis of current trends and 

5	  Unified Resource of Developers. URL: https://erzrf.ru/news/

statistical data in the real estate market indicates high investment 
attractiveness and development prospects of the individual con-
struction market5.

The most important aspect of state regulation of the individual 
housing construction market is adherence to the principle of “do no 
harm to business while maximally protecting the consumer”. This 
involves implementing a soft control system whose main task is pre-
ventive control to prevent unfinished construction and the erection 
of low-quality houses that do not meet current standards and regu-
lations (SNiP, CP, etc.). The scientific significance of this approach 
lies in the development and improvement of regulatory mechanisms 
capable of ensuring a balance between stimulating economic ac-
tivity in the construction sector and protecting the interests of end 
consumers.

From a business perspective, the clarity and predictability of 
the IHC market can be expressed by the phrase: “Explain the rules 
to us, and we will find ways to develop”. Large companies capable 
of investing significant funds cannot do so due to the lack of clear 

Fig. 1. Overview of the mortgage housing lending market 2022–2024

M
ill

io
m

 ru
bl

es

The volume of individual housing loans in rubies 
provided under state support programs

The volume of individual housing loans 
in rubies provided per monts

The weighted average rate of individual housing Ioans  
in rubles provided per month (right scale)

1,000,000

800,000

600,000

400,000

200,000

0

01
.1

1.
20

21

01
.1

2.
20

21

01
.0

1.
20

22

01
.0

2.
20

22

01
.0

3.
20

22

01
.0

4.
20

22

01
.0

5.
20

22

01
.0

6.
20

22

01
.0

7.
20

22

01
.0

8.
20

22

01
.0

9.
20

22

01
.1

0.
20

22

01
.1

1.
20

22

01
.1

2.
20

22

01
.0

1.
20

23

01
.0

2.
20

23

01
.0

3.
20

23

01
.0

4.
20

23

01
.0

5.
20

23

01
.0

6.
20

23

01
.0

7.
20

23

01
.0

8.
20

23

01
.0

9.
20

23

01
.1

0.
20

23

01
.1

1.
20

23

12

11

10

9

8

7

6

5

4

3

Fig. 2. Median age of a borrower in the IHC segment
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 and transparent rules. Consequently, the sooner these rules are 
established, the faster the market will grow and develop.

One of the most promising tools for solving these problems is 
the use of escrow accounts in the construction of individual houses. 
Currently, the use of escrow accounts is being implemented in a pi-
lot mode, relying on the experience of multi-apartment housing con-
struction  [1]. This mechanism ensures transaction security and 
guarantees that houses will be completed and meet standards.

Currently, the draft federal law No. 471420–8 “Construction of 
residential houses under construction contracts using escrow ac-
counts” is actively being discussed and has been adopted in 
the first reading6. This law has a framework character and provides 
market participants with the opportunity to adapt to new rules. How-
ever, for successful implementation, additional measures are need-
ed, such as including the concept of “IHC project documentation” 
along with “house kits” and “standard project documentation” for 
the transition period. This will avoid legal uncertainty and simplify 
the law's application. Conducting a large-scale information cam-
paign aimed at explaining the processes and benefits of introduc-
ing escrow accounts is necessary to increase potential consumers' 
awareness of the security and reliability of this mechanism. Inform-
ing citizens about the benefits of using escrow accounts strength-
ens confidence in the individual housing construction market, which 
in turn stimulates demand and investment in this sector [2]. Addi-
tionally, conducting information campaigns helps reduce risks as-
sociated with misunderstandings and underestimation of the impor-
tance of escrow accounts, which is essential for preventing possible 
negative consequences in the implementation of construction proj-
ects. The analysis and evaluation of the effectiveness of such com-
panies provide valuable information for further research in the field 
of marketing communications and project management in the con-
struction industry [3]. Ultimately, successful information support is 
an integral element of a comprehensive approach to the develop-
ment of the IHC market, integrating scientific achievements and 
practical solutions for the sector's sustainable growth.

Another significant step in the development of the  individual 
housing construction market in Russia was the approval of the green 
standard for the construction of private houses — GOST R 71392–
20247. This standard, introduced on August 1, 2024, is developed 
considering international systems like LEED and BREEAM, as well as 
the  green GOAST R 70346–20228 for apartment buildings and 
the comprehensive territorial development standard “DOM.RF”9.

The new GOST R7 for IHC provides developers with an assess-
ment methodology and criteria for designing, constructing, and 
operating environmentally sustainable private houses. The stand-
ard aims to improve the energy efficiency and sustainability of 
the buildings, enhance living quality, and reduce the negative im-
pact on the environment [4]. The application of this standard by 
developers is already possible, which will accelerate the introduc-
tion of environmentally sustainable practices in individual house 
construction. The “green” standard includes eight assessment cat-
egories covering various aspects of environmental sustainability 
and comfort, namely:

• architecture;

• environmental safety and site organization;

• infrastructure;

6	  List of instructions following the meeting with members of the Government. URL: http://www.kremlin.ru/acts/assignments/orders/56012 (Accessed: 20 July 2024).

7	  GOST R 71392–2024. “Green” standards. “Green” individual housing construction. Methodology for assessment and criteria for design, construction, and operation.

8	  GOAST R 70346–2022. “Green” standard. “Green” residential building. Assessment method and criteria for design, construction and maintenance.

9	  The comprehensive territorial development standard “DOM.RF”. URL: tandards/printsipy-kompleksnogo-razvitiya-territoriy/

• construction organization and management;

• comfort and quality of the indoor environment;

• energy efficiency and atmosphere;

• building engineering support;

• material quality and resource efficiency;

• waste production and consumption.
Depending on the number of criteria met, an IHC project will 

receive one of three ratings: “gold”, “silver”, or “bronze”. A project 
can score a maximum of 90 points. To achieve the highest “gold” 
rating, at least 63 points are required; “silver” is awarded for 
54 points, and “bronze” for meeting the basic criteria. A key criteri-
on for meeting the minimum “bronze” rating is the ability for year-
round living in an individual house, requiring connection to water 
supply, sewage, gas supply, and electrical networks.

The introduction of the “green” standard GOST R 71392–20247, 
focused on environmental sustainability and energy efficiency, 
opens new opportunities for improving construction quality and liv-
ing conditions. This standard, developed based on best interna-
tional practices, contributes not only to reducing the negative im-
pact on the  environment but also to increasing consumer 
confidence in the IHC market.

Additionally, DOM.RF9 has proactively developed a methodol-
ogy for determining the energy efficiency class of IHC objects. This 
methodology considers the thermal energy consumption for heat-
ing, heat supply, ventilation, hot water supply, and the electrical 
energy consumption of household appliances, and also promotes 
the determination of necessary measures to improve the energy ef-
ficiency of a residential house. The system can also account for 
renewable energy generation in the building's energy balance (if 
available).

The development and approval of the green standard GOST R 
71392–20247 are crucial for the development of the IHC market in 
Russia. Firstly, it promotes a higher level of environmental responsi-
bility among developers and encourages the use of innovative tech-
nologies and materials. Secondly, the standardization of green con-
struction increases consumer confidence in new housing, boosting 
demand for environmentally sustainable houses. Finally, it improves 
the quality of life for residents, reducing utility costs and providing 
healthier living conditions.

It is worth noting separately that the application of the green 
standard for individual housing construction (IHC) is intended to im-
prove the quality of construction and living in suburban areas, as well 
as to reduce energy resource costs [5]. Russian Deputy Prime Min-
ister Marat Khusnullin noted: “The application of the new national 
standard in the construction of individual residential houses will en-
hance the quality and comfort of living in private houses, reduce en-
ergy costs, and decrease the need for new generating capacities, 
which will positively impact the environment”. Additionally, the imple-
mentation of this standard will give a new impetus to the development 
of transport and social infrastructure in suburban areas.

Currently, green construction in the Russian Federation is at 
the initial stage of its development. For example, in countries such 
as the USA, green projects occupy about 20 % of the market, and 
in Europe, this figure is approximately 15 %, while in Russia, green 
construction accounts for no more than 2 %. This creates a promis-
ing field for further development towards the  greening of 
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Стратегические направления 
и перспективы развития рынка 
индивидуального жилищного 
строительства в России
Актуальность рассмотренной в  статье проблематики об-
условлена значительным ростом спроса на индивидуаль-
ные жилые дома, что требует создания привлекательных 
и выгодных условий для всех участников рынка. Крупные 
строительные компании активно осваивают сегмент инди-
видуального жилищного строительства (ИЖС), а  малые 
предприятия, благодаря относительно низкому порогу вхо-
ждения, стремительно выходят на этот рынок. Однако от-
сутствие четких правил и регуляторных механизмов затруд-
няет долгосрочное планирование и реализацию проектов 
ИЖС. В рамках данной статьи рассмотрены ключевые ас-
пекты и перспективы развития рынка индивидуального жи-
лищного строительства в России. Особое внимание уделено 
изучению законодательной базы, в частности проекту Феде-
рального закона № 471420–8 «О строительстве жилых до-
мов по договорам строительного подряда с использованием 
счетов эскроу», который призван создать правовую основу 
для развития рынка ИЖС, а также ГОСТ Р 71392–2024 «Зе-
леные» стандарты. «Зеленое» индивидуальное жилищное 

строительство. Методика оценки и критерии проектирова-
ния, строительства и эксплуатации». 

Ключевые слова: индивидуальное жилищное строительст-
во (ИЖС), эскроу счета, планирование, государственное ре-
гулирование, зеленые стандарты, экологическая устойчи-
вость и энергоэффективность
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construction [6]. One of the main constraining factors for increasing 

the volume of green construction (including industrial construction) 

is the high cost of certification. Often, developers in Russia con-

sider the costs of certification to be unjustified. Moreover, high-

tech, environmentally friendly building materials that meet green 

standards significantly increase the investment cost of a project [7]. 

According to a sociological survey of developers, most re-

spondents (42.2 %) expressed their willingness to implement 

the principles of green construction provided that the state com-

pensates for additional costs through tax incentives or preferential 

credit terms. Another 31.3 % of survey participants noted that they 

would definitely implement environmentally sustainable practices 

and ESG principles, while 26.5 % of developers reported their un-

preparedness to transition to green construction (Fig. 3).

At DOM.RF9, it is believed that meeting the  requirements of 

the green GOST for mass development will not lead to a significant 

increase in project costs, as confirmed by pilot projects [8]. Although 

green standard construction has not yet become widespread, such 

houses will significantly differ from many existing standards, offering 

improved environmental and energy characteristics [9]. Therefore, 

stimulating green construction and implementing the green GOST is 
a relevant issue for the development of the IHC market in Russia.

A comprehensive approach, including legislative and financial 
initiatives, as well as the adoption of green standards, will ensure 
the stable and sustainable development of the individual housing 
construction market in Russia.
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UDC 338.49

Sustainable development of urban areas
Sustainable development of cities and rural settlements is one of the main tasks of urban planning and design, 
which is relevant not only in Russia. The paper raises the  issues of ensuring sustainable development of ur-
ban areas, as well as the main problems standing in the way of achieving its goals, which is one of the most ur-
gent topics of modern technogenic society. The criteria necessary for a comprehensive objective assessment of 
the sustainability of urban areas development are defined. Based on the analysis of numerous studies of the the-
ory of sustainable urban development, five main regularities are highlighted. The analysis has shown that in re-
lation to urbanistic concepts, the consideration of the regularities of urban development of city territories reduc-
es the competitiveness and investment attractiveness of the urban environment. In this regard, the regularities of 
urban space development have dual and economic nature, on the one-hand taking into account the peculiarities 
and diversity, economic activity of urban economic systems on the other hand, the tendencies of equalization and 
convergence of sustainable development of urban areas. The study explains the essence of the regularities of 
the socio-economic and technological system of the city. The main regularities of urban development as a basis 
for the formation of a new managerial functionality of sustainable development of urban territories are highlighted. 
Studying the conditions and principles of ensuring sustainable urban development, the author came to the con-
clusion that a systemic solution to emerging and multiplying problems of urban development cannot be provid-
ed without the priority of the city as a self-developing system over its components, and the synthesis of the main 
directions of urbanistics: technological, social and aesthetic. The logical consequence of ensuring systemic uni-
ty will be the expansion of the subject area of urbanism and the development of urban planning concepts, which 
are based on the goals of restructuring the real estate of urban spaces.
Keywords: sustainable development of territories, principles of sustainable development, urban planning, 
the territory of urban settlements, urban spaces

1	  Town-planning Code of the  Russian Federation, official site “Consultant Plus”. URL: http://www.consultant.ru/popular/gskrf/15_1.
html#p45

2	 Territories of advanced socio-economic development in the Russian Federation : Federal Law of December 29, 2014 Nо. 473-FZ.

3	 Industrial Policy in  the Russian Federation : Federal Law of December 31, 2014 Nо. 488-FZ.

INTRODUCTION

Sustainable development of cities and rural set-
tlements is one of the main tasks of urban 
planning and design, which is relevant not on-

ly in Russia. Currently, several scientific concepts un-

derlying its solution are widespread: the concept of 

sustainable development, biosphere concept or 

technogenic concept.

Currently, more than half of humanity lives in cit-

ies. There are conditions for economic growth, devel-

opment of creative thought and activity, creation of 

knowledge-intensive technologies, improvement of 

industrial production, satisfaction of socialization 

needs are created, therefore, most of the population 

of various countries, including Russia, is concentrat-

ed in cities. Creating a comfortable and safe environ-

ment for human life in the implementation of urban 

planning activities is defined by the Urban Planning 

Code of the Russian Federation as the main task, 

the  realization of which should be carried out on 

the basis of the principle of ensuring sustainable de-

velopment of territories1.

In the Urban Planning Code of the Russian Fed-

eration “sustainable development of territories” is 

characterized as ensuring safety and favourable 

conditions for human life in the implementation of ur-

ban planning activities, limiting the negative impact 

of economic and other activities on the environment 

and ensuring the protection and rational use of natu-
ral resources in the interests of present and future 
generations2, 3. I.e. sustainable development is posi-
tioned as an activity aimed at creating favourable 
conditions for life and activity.

In today's world, increased attention has been 
paid to the issues of sustainable development of ur-
ban areas. This is especially true for developing 
countries, which are entering the era of mass urbani-
zation. The process of sustainable development can 
provide a significant increase in productivity and liv-
ing standards; however, it can generate environmen-
tal and other risks that can largely negate 
the achieved positive results [1–3]. Sustainable de-
velopment implies economic growth, development of 
civilization, modern technologies and the quality of 
human life in general should take place in harmony 
with the natural environment and prevent the deple-
tion of its resources. However, at the current level of 
socio-economic development it is not possible to 
achieve this [4–6].

MAIN PART

One of the most sustainable development trends 
of the second millennium of the planet is the move-
ment of population to cities. People's desire to im-
prove their living conditions has led to the rapid de-
velopment of urban spaces [7].
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At present, as a result of numerous studies of the theory of sus-
tainable urban development, there are five synthesized basic pat-
terns presented in Figure. 

The analysis of scientific works has shown that in relation to 
urbanistic concepts, the consideration of the regularities of urban 
development of urban areas of the  city, in general, reduces 
the competitiveness and investment attractiveness of the urban en-
vironment. In this regard, the regularities of development of urban 
spaces have dual and economic nature, on the one hand, taking 
into account the peculiarities and diversity, economic activity of ur-
ban economic systems on the other hand, the tendencies of equal-
ization and convergence of sustainable development of urban are-
as4 [8, 9].

Following the objectives of the study, let us explain the essence 
of some regularities of the socio-economic and technological sys-
tem of the city, which includes:

• the  uneven development of the  urban environment, which 

4	  Gagarina E.S. Sustainable development of urbanized territories : textbook-methodology. Construction. Novgorod, NNGASU, 2022; 36. URL: https://bibl.nngasu.ru/electronicre-
sources/uch-metod/landscape_arch/876459.pdf

emerged as a result of the historical past of the city, currently 
leads to the emergence of development contradictions that 
particularly  affect the competitiveness of urban space;

• cyclicality of urban systems development is inherently con-
nected with its instability. For the city it is expressed in trans-
formations of system parameters of urban environment in pe-
riods of sharp qualitative changes. Management of transfor-
mations forms a tendency to sustainability;

• cumulativeness and continuity affect the multiplication of results 
of management decisions in the sphere of urban economy;

• the  divergence and convergence of urban development is  
manifested in an increase in the  diversity of lifestyles, and 
hence in   the diversity of urban economic systems and types 
of urban real estate.

The selectivity of the consumer segment of the urban environ-
ment, as shown  by the analysis, is currently concerned:

• the current state of the utility infrastructure;

• housing quality and affordability;

• development of street and road network and business envi-
ronment of the territories;

• the share of green urban areas;

• the level of development of public and business infrastructure;

• availability of necessary social and leisure infrastructure;

• qualities of citywide spaces, etc.
At the same time, as it was emphasized in the Shanghai Decla-

ration [8], the stratification of urban population becomes a factor of 
social instability, volatility and falling competitiveness of urban en-
vironment, and equality of opportunities — an additional argument 
of investment activity of business and residential environment.

RESULT AND DISCUSSION

Based on the identified regularities of the practical implementa-
tion of the holistic approach, let us formulate the main intrinsic prop-
erties of urban areas of the established city, bearing in mind that it 
is, first of all, the community of people living within the specified 
territorial boundaries and contributing to the revitalization of living 
spaces. Let us combine the properties into a Tаblе and decompose 
them by levels of research.

The properties listed in Tаblе together determine the “way of 
being of the city” as a whole and its territories, acting in the com-
plex as a unity of productive forces concentrated in the city and 
formed production economic relations.

As follows from the analysis of scientific literature [4–7, 9], long 
economic cycles of development characterize the evolution of ways 
of being a city as the basis for the formation of the theoretical basis 
for ensuring sustainable urban development with inherent:

• urban environment;

• population structure;

• real estate structure;

• the structure of production and service capacities;

• social and housing and communal infrastructure, etc.
In fact, the integral urban space is heterogeneous. The levels of 

development  of individual urban areas are different, and this applies 
not only to architectural appearance and environmental characteris-
tics. The social profile of urban areas and even neighborhoods varies 
significantly. Consequently, there is a demand for management 
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functionality to mitigate inequality, equalize the level of comfort of dis­
tricts and territories of the city. For conceptual identification it is im-
portant to take into account as much as possible all the variety of in-
ternal structural differences. Moreover, they are not just diverse, but 
can be represented in the form of some foreseeable order. In this 
case, the notion of diversity should be supplemented by the notion of 
structured diversity. Consequently, any urban “spatial fragment” can 
be studied:

• by a complex of assessments: level of convenience, level of 
housing availability, quality of services, feelings of safety, 
ease of breathing, aesthetics, quality of resources, beauty, 
etc., i.e. from the position of sensory perception;

• assessing the value of urban assets localized within a spatial 
format, i.e. in terms of an integrated dimension;

• structure/“profile” of residents by age, employment, living 
conditions, availability of benefits;

• the speed of educational, career, housing and business ele-
vators, etc.

Moreover, a modern understanding of urban sustainability is not 
possible without realizing the potential of information and communi-
cation technologies and aligning the interests of all actors, namely:

• international organizations;

• governments;

• municipalities;

• public associations;

• business communities;

• scientific associations and organizations;

• populations, etc.
Modern cities generally consolidate the interests of residents, 

businesses and authorities. At the same time, the system-forming 
factor of the city is obviously the population as a subject, implying 
the focus of innovations on its vital activity and future development. 
It is obvious that the city is a systemic, complexly organized object, 
the  initial element of which is the population. Providing its vital 

activity, namely housing, jobs, educational, sports and entertain-

ment facilities, transportation, energy and other real estate objects 

becomes the most important target of urban environment develop-

ment [7, 8, 10, 11].

It is important to note that the goals of the authorities for sus-

tainable urban development cannot be isolated from the external 

environment. The exchange of substance, information, energy, in-

novations, ideas, cultural values is becoming more and more im-

portant every year as a factor determining the strategic goals of 

sustainable urban development.

From the author's point of view, it is the four main projections 

that define urban vitality as a reflection of modern views on the sys-

tem-forming conceptual apparatus that characterizes urban devel-

opment4 [10, 12].

Summarizing the implementation of best practices, let us high-

light a number of features of maintaining the vitality of the city. Their 

systematization allows us to highlight the need to ensure:

• openness. Despite the fact that the city is a relatively independ-

ent complexly organized economic entity, it is necessary to 

ensure its openness, which means the possibility of resource 

flows into and out of the city. It is the  resource turnover that 

ensures dynamic growth of key indicators of urban develop-

ment. Resources fill the development projects of the transpor-

tation system, housing and communal infrastructure, green 

and public spaces, cultural and recreational complexes, edu-

cation system, etc., meeting the growing needs of present and 

future generations;

• hierarchy. Being a complex heterogeneous system, ensuring 

the manageability of urban economy requires the formation of 

subordinate levels of management, i.e. hierarchy, provided 

that they are mutually consistent with the general target orien-

tation. In this case, the interaction of the city with the region 

and the national economy, both in the economic and cultural 

context, is of paramount importance. Functional hierarchy is 

Interpretation of properties of territories of the historically developed city by levels of epistemological analysis (compiled by the author)

Properties Statistical level Programme level Problem level

Embeddedness of the  city TC functioning 
processes in the spatial vectors of develop-
ment and national goals

Key performance indicators  (KPI) of 
the   established city (TC) territories

Distribution of   KPI by programmes 
and projects

Synchronization of KPI of different 
levels of urban economy

Integral existence of material and immaterial, 
subjective and  objective, animate  and inan-
imate, objective and subjective

Balance models of the city TC devel-
opment

Characterization of strategic  initia-
tives software

Structuring of accumulated imbal-
ances

Constellation of phenomena, processes, ele-
ments of the city, spatial synchronization and 
relative stability of spatial configuration

System of indicators of sustainable 
growth KPI of the city TC

Indicators of programme interopera-
bility of the city TC

Identification of depressive zones of 
urban development

Self-sufficiency and balance (resource, spa-
tial, subjective) of preservation and cyclic de-
velopment of ascending type

Dynamics of indicators of sustainable 
growth of KPI of TC of the city

Dynamic characteristics of develop-
ment software

Fixing dynamics of turbulence zone 
parameters

Self-optimization and self-regulation as con-
scious, as well as the reverse as spontane-
ous movement of resource flows towards 
the optimum

Development outcomes dependent on 
the urban areas' own capacities

Development indicators included in 
projects of district significance

Deviations from the  set strategic    
priorities

Concentration and complexification  of urban 
environment elements

Results of the creation of microcom-
plexes on the city's TC

Indicators of implementation of inte-
grated education programmes

Parameters of sedimentation from 
complexation

Manageability as the ability to achieve goals Indicators of economic reliability of 
the control object

System of resource characteristics of 
the control system

Indicators of development resource 
scarcity
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ergy, transportation, etc.);

• emergent. The diversity of interactions between subsystems of 
the urban environment, forming a single whole — urban space, 
creates the  potential of emergent nature as the  excess of 
the whole over the sum of its parts. For example, the value of 
the  assets of the  urban development area, supplemented by 
the  natural component, forms a  market value that exceeds 
the value of buildings and structures. It is in all cases higher than 
the simple sum of its parts, and if we take into account the intel-
lectual potential or the value of human capital as a whole, the city 
assets will significantly exceed the simple sum of parts;

• predictability, as a  prospective determination of urban pro-
cesses, including the continuous growth of population, fixed 
assets, intellectual potential, etc., in the city.

Achieving the target areas of sustainable urban development 
implies the organization of continuous monitoring in order to timely 
adjust urban plans, as well as the timely identification of tasks as 
events that initiate change occur [12, 13].

The highlighted properties of the city as a system also allow us 
to generalize the previous studies of socio-economic projections of 
urban planning. Among them  it is proposed to emphasize:

• the relationship between society (man) and nature;

• relationship between society (human) and cultural heritage 
and development;

• financial and economic condition of the city territory;

• the relationship between society (human beings) and industry;

• demographic development of the city territory;

• geopolitical and migration condition of the city territory;

• infrastructural condition of the city territory aimed at human 
development  in all spheres, its health saving and safety.

Thus, the close relationship between urban planning and socio-
economic development of the city has a dual nature of interaction, 
defined by historical periods, which are essentially discrete projec-
tions of each other. It is proved that urban planning activity affects 
the social and economic life of the country in the long term.

CONCLUSION

Summarizing the study of the evolution of theoretical views on en-
suring sustainable urban development, we state that the city is a cha­
otic system of joint life activity of all urban subjects in space, subjected 
to controlling influences of a developing type. In this context, the city 
becomes a control (power) centre, which regulates processes and en­
sures the evolution of the city's way of being. At the same time, diffuse 
processes change the way of being of the city, opening new opportu-
nities for development and creating smart, sustainably developing ur-
ban spaces. In this context, the author's interpretation of the decompo-
sition of the concept of “sustainable urban development”, the target 
orientation of which is determined by the creation of an image of in-
vestment-attractive object as a basis for competitiveness of attracting 
development resources to meet the growing needs of production and 
consumer segments of the urban economy. At the same time, it  is 
important to take into account the territorial section, bearing in mind 

that even strategic decisions should be made taking into account 
the local phenomena of the territories of the established city.

Thus, in the study as a theoretical basis for ensuring sustaina-
ble spatial-territorial urban is understood as a cyclically formed, in-
novative type of development, which is based on the use of infor-
mation and communication, environmental, socio-economic and 
production technologies that improve the quality of life and the lev-
el of accessibility of housing of different classes and increase 
the efficiency of urban works and services, providing investment 
attractiveness and competitiveness, underlying the satisfaction of 
the increasing needs of present and future generations in natural, 
climatic, economic, housing, social, and cultural benefits.
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Особенности устойчивого развития 
городских территорий

Устойчивое развитие городов и сельских поселений — одна 
из главных задач градостроительного планирования и про-

ектирования, которая актуальна не только в России. В ста-
тье поднимаются вопросы обеспечения устойчивого раз-
вития городских территорий, а также основные проблемы, 
стоящие на пути достижения его целей, что является одной 
из наиболее актуальных тем современного техногенного об-



55

Международный научно-технический журналНедвижимость: экономика, управление # 3 / 2024

ГРАДОРЕГУЛИРОВАНИЕ И УПРАВЛЕНИЕ ЖИЛИЩНО-КОММУНАЛЬНЫМ КОМПЛЕКСОМ

щества. Определены критерии, необходимые для комплекс-
ной объективной оценки устойчивости развития городских 
территорий. На основе анализа  многочисленных исследова-
ний теории устойчивого городского развития выделены  пять  
основных закономерностей. Проведенный анализ показал, 
что применительно к урбанистическим представлениям, учет 
закономерностей городского развития территорий города 
снижает конкурентоспособность и инвестиционную привле-
кательность городской среды.  В этой связи закономерности 
развития городских пространств имеют дуальную и эконо-
мическую природу, с одной стороны, учитываются особен-
ности и разнообразие, экономической деятельности систем 
городского хозяйства, с другой, тенденции выравнивания 
и конвергенции устойчивого развития городских террито-
рий. В исследовании дано пояснение сущности закономер-
ностей социально-экономической и технологической систе-
мы города.  Выделены основные закономерности городского 
развития как основы формирования нового управленческого 
функционала устойчивого развития городских территорий. 
Исследуя  условия  и принципы  обеспечения устойчивого 
развития городов, автор пришел к выводу, что системное 
решение возникающих и множащихся проблем городского 
развития не может быть обеспечена без приоритета города 
как саморазвивающейся системы над его составляющими, 
и синтеза основных направлений урбанистики: технологиче-
ского, социального и эстетического. Логическим следствием 
обеспечения системного единства станет расширение пред-
метной области урбанистики и развитие градостроительных 
концепций, в основе которых цели реструктуризации недви-
жимости городских пространств.

Ключевые слова: устойчивое развитие территорий, принци-
пы устойчивого развития, градостроительство, территории 
городских поселений, городские пространства.
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Main features of construction of real estate 
facilities in the formation of the system 
of relations of the participants in their 
construction
The paper deals with the issues of identification, assessment and accounting of the main features of the con-
struction of real estate objects and the activities of construction enterprises. The main trends and approaches that 
need to be used and implemented at the present time in the construction of multi-storey real estate in the hous-
ing market have been identified. In particular, an assessment is given of such indicators as the total area of units 
under construction, the number of facilities under construction, the average area of real estate under construction 
in Moscow, etc. The research methods are theoretical analysis and empirical research, in particular the analysis 
of statistical data, as well as the description and grouping of data. The information base for the analysis of this 
problem was the literature sources on the activities of construction organizations, scientific papers, monographs, 
electronic resources, legal sources. Scientific methods such as description and classification served as the meth-
odological basis for the implementation of the paper. For the effective operation of enterprises in the housing 
market, it is necessary to create a set of legislative, legal and economic standards, conduct various activities on 
organizational and technological processes that most fully take into account the interests of each participant in 
the process and allow them to form an effective system of their relationships based on the transition to techno-
logical and organizational innovations. 
Keywords: construction features, multi-storey real estate objects, types of specializations, new technologies and 
forms of organization of construction production, participants in the construction of construction facilities

1	  Construction :  Federal State Statistics Service. URL: https://rosstat.gov.ru/folder/14458 (date of access: 01/21/2022).

PROBLEM STATEMENT AND RESEARCH

The current stage of development of the con-
struction industry is associated with significant 
changes that have occurred recently. This is, 

first of all, the transfer of the most labour-intensive 
construction and installation works from the con-
struction site, which is associated with the need to 
perform them under the influence of environmental 
factors (climate, relief, seasonality, ecology, risks, un-
certainty of the development of production process-
es, etc.) to the factory conditions of the construction 
industry enterprises. In turn, this transition is associ-
ated with the need to take into account the nature of 
the formation and development of various markets in 
the industry (housing, production of building materi-
als, agriculture, transport, etc.) [1–3]. In addition, it 
requires increasing the degree of mobility and sus-
tainability of the functioning and development of all 
types of production processes based on the use of 
modern technologies and rational forms of material 
production in the functioning and development of en-
terprises of the investment and construction com-
plex, taking into account their specialization of types 
of risks. These features require their assessment and 
consideration when constructing multi-storey real es-
tate objects and forming a system of relationships 
between all participants in their construction in 
the housing market in Moscow and other regions of 
Russia1 [3–5]. In this regard, it can be concluded that 
in modern conditions of development of construction 
production, there are objectively a number of fea-

tures associated with the functioning of the housing 
market (“territorial”, “sectoral”), as well as with 
the  construction of multi-storey housing facilities 
(“subject”, “technological”). They, as a rule, deter-
mine the external environment of enterprises (partic-
ipants in the process of building a real estate object). 
That is why the importance of their assessment and 
accounting is a prerequisite for the development of 
new approaches in the field of technology use and 
flow forms of organization of material production. 

RESULTS

The analysis of the main indicators of the devel-
opment of the construction industry in the housing 
market in Moscow showed the presence of positive 
dynamics in the  commissioning of real estate, 
the main type of housing of which is multi-storey real 
estate, as well as the presence of some problems in 
this market. Many indicators in recent years have 
tended to fluctuate sharply over the years. These in-
clude entering the total area of units under construc-
tion, the number of facilities under construction, and 
others. The dynamics of changes in the commission-
ing of residential buildings by organizations in Mos-
cow can be presented in the form of Tаblе and Fig. 1.

The  analysis of this dynamics shows that 
the change in the number of commissioning of resi-
dential buildings by organizations of various forms of 
ownership and the population in Moscow during 
the analyzed period was uneven. In the course of sci-
entific and practical research, it was revealed that 
the main developers are: PIK Group, Samolet Group, 
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LSR Group and Setl Group Holding, which annually build up more 

than 10 % of the  total area in the Russian Federation, mainly in 

the territories of the Moscow and Leningrad regions. Moreover, al-

most the entire TOP15 builders, which annually accounts for more 

than 20 % of the volume of work, are concentrated in Moscow and St. 

Petersburg [6–8]. At the same time, the dynamics of commissioning 

of residential buildings in Moscow by year shows (Fig. 2) that there is 

stability in the development of enterprises of the Moscow construc-

tion complex, as well as a tendency for the cost to rise per one sq. m 

of constructed facilities. These factors indicate the presence of prob-

lems in the housing market [9–11].

In addition, many developers are not ready for these changes 

in construction in recent years, do not apply enough efforts to de-

velop a high-quality long-term system of relationships between all 

Commissioning of residential buildings by organizations of various forms of ownership and the population in Moscow

Commissioning of residential buildings

2020 2021 2022

Thousand square 
metres of total area

Specific weight 
in the total vol-
ume of input, %

Thousand 
square metres 
of total area

Specific weight 
in the total vol-
ume of input, %

Thousand 
square metres 
of total area

Specific weight 
in the total vol-
ume of input, %

1 In total, residential buildings have been 
put into operation

4979.4 100 7807.3 100 6797.3 100

including by form of ownership:

2 State 490.4 9.8 1564.8 20 974.2 14.3

in it:

2.1 Federal – – 219.7 2.8 16.5 0.2

2.2 Property of the subjects of the Russian 
Federation

490.4 9.8 1345.1 17.2 957.7 14.1

3 Private 3752.7 75.4 4742 60.8 4712.1 69.3

4 Mixed Russian 68 1.4 – – – –

5 Joint Russian and foreign ownership 79.3 1.6 477.5 6.1 274.6 4

6 Foreign 85 1.7 298.6 3.8 43.8 0.7

7 Citizens’ property 504 10.1 724.4 9.3 792.6 11.7

Fig. 1. Dynamics of commissioning of residential buildings by or-
ganizations of various forms of ownership and the  population in 
Moscow
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Fig. 2. Commissioning of residential buildings for 2023 in Mos-
cow, thousand square metres of the total area of residential premis-
es by year and month
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 participants by forming it under the influence of various types of 
risk, uncertainty factors in production processes [12–14]. 

CONCLUSION

Based on the results of the analysis, trends were identified that 
allowed us to draw the following main conclusions:

1. The main problems of the functioning and development of 
construction production in the construction and operation of multi-
storey real estate objects are identified, namely: the presence of 
a number of features and the presence of new approaches that 
need to be taken into account when introducing technologies and 
flow-through forms of organization of material production in 
the main, auxiliary and servicing production processes.

2. The number of developers working in the housing market in 
Moscow and other regions of the country is constantly changing 
and tends to decrease, as well as their withdrawal from the con-
struction sector of enterprises demonstrating insufficient stability in 
the medium and long term.

3. An analysis of the functioning and development of housing 
markets in the construction of multi-storey real estate objects has 
shown the insufficiency of the existing system of mutual relations 
between participants in the process of their construction in condi-
tions of risk across the regions of the country.

4. It is established that the process of forming a system of rela-
tionships between participants in the construction of multi-storey 
real estate in construction is influenced by the peculiarities of their 
construction, a large number of factors of the external and internal 
environment, which must be identified and taken into account in 
further research on the basis of creating the necessary organiza-
tional and technological reserves when introducing flow forms of 
material production in the activity construction organizations, taking 
into account their depth of specialization in risk conditions.
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Основные особенности строительства 
объектов недвижимости  
при формировании системы 
взаимоотношений участников  
их возведения
В  статье рассматриваются вопросы выявления, оценки 
и учета основных особенностей возведения объектов не-
движимости и деятельности строительных предприятий. Вы-
явлены основные тенденции и подходы, которые необходи-
мо использовать и реализовывать в настоящее время при 
возведении многоэтажных объектов недвижимости на рын-
ке жилья. В частности, дана оценка таким показателям, как 
совокупная площадь строящихся единиц, количество воз-
водимых объектов, средняя площадь строящихся объектов 
недвижимости в г. Москве и другим. Методами исследова-
ния являются теоретический анализ и эмпирическое иссле-
дование, в частности анализ статистических данных, а так-
же описание и группировка данных. Информационной базой 
для анализа данной проблемы стали литературные источни-
ки по вопросам деятельности строительных организаций, на-
учные статьи, монографии, электронные ресурсы, источники 

правового характера. Методологической основой при выпол-
нении статьи послужили такие научные методы, как описа-
ние, классификация. Для эффективной работы предприятий 
на рынке жилья необходимо создание комплекса законода-
тельных, правовых и экономических нормативов, проведе-
ние различных мероприятий на  организационно-техноло-
гических процессах, которые наиболее полно учитывают 
интересы каждого участника процесса и позволяют форми-
ровать эффективную систему их взаимоотношений на осно-
ве перехода к технологическим и организационным новше-
ствам.

Ключевые слова: особенности строительства, многоэтаж-
ные объекты недвижимости, виды специализаций, новые 
технологии и формы организации строительного производ-
ства, участники возведения объектов строительства
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Conditions and prospects for the application  
of Educational and Technological tasks  
at the pre-project stages
At present, the Russian economy faces significant challenges in the field of technological development. Science and 
technology are acquiring a new role as fundamental elements in solving many national and global problems. It is ex-
pected that in the next 10–15 years, the priorities of Russia's scientific and technological development will be those ar-
eas that will enable the achievement of new scientific and scientific-technical results, the creation of technologies that 
form the foundation for the innovative development of the domestic market for products and services, the country's 
stable position in the external market, and, among other things, ensure the transition to advanced digital, intelligent 
manufacturing technologies, and high technologies. Consequently, systemic changes in approaches to the scientif-
ic and technological development of regions are necessary to achieve technological sovereignty in critical and cross-
cutting technologies. This requires the consolidation of efforts by federal government authorities, regional government 
bodies, the scientific-educational and entrepreneurial community, and civil society institutions to create favourable 
conditions for the development and application of scientific and technological achievements in the interests of Rus-
sia's socio-economic development. And if the key universities and scientific organizations are defined as the drivers of 
technological development in our country, then, given the demand for a new institutional environment, the concept of 
modern campuses should more accurately be called the driver of technological development.
Keywords: educational environment, material and spatial environment, design assignment, normative and tech-
nical documents, functional and technological requirements, educational and technological task, functional mod-
el of the building

INTRODUCTION

In the transition from a post-industrial to an informa-
tion economy, the approach to organizing the edu-
cational process is changing. The concept of new 

education (Education 3.0) involves integrating tradi-

tional and digital technologies in the  creation of 

the educational environment and the organization of 

the educational process. Accordingly, the scientific 

and technological development of the country must 

occur in the changed realities [1]. At the same time, 

the Concept of Technological Development expects 

the strengthening of the role of key higher education 

institutions and scientific organizations as drivers of 

technological development [2].

Today, the Ministry of Education of the Russian 

Federation sets the following tasks for domestic uni-

versities:

• the use of advanced technologies in the edu-

cational process: artificial intelligence, VR/AR, 

blockchain, etc.;

• training personnel for high-tech industries;

• providing conditions for conducting scientific 

research and development in priority areas of 

Russia's scientific and technological develop-

ment, the list of critical technologies of the Rus-

sian Federation, and other areas of scientific 

research and development ensures the imple-

mentation of measures within the framework of 

national projects, federal projects, including 

initiatives for the socio-economic development 

of the Russian Federation [3];

• ensuring conditions for the implementation of 

the target model indicators of educational or-
ganizations;

• providing conditions for personnel training in 
accordance with the goals of the regional so-
cio-economic development strategy and 
the needs of strategic projects;

• ensuring the possibility of implementing edu-
cational programmes with practical training 
jointly with industry leaders or industrial part-
ners, and network educational programmes;

• ensuring the possibility of creating intellectual 
property (IP) and high-tech products in ac-
cordance with the commitments made by ed-
ucational organizations and/or scientific or-
ganizations  — campus residents, based on 
the  planned laboratory and technology park 
equipment;

• creating conditions and providing opportuni-
ties for testing new technologies and creating 
university startup projects;

• providing comfortable living and learning 
conditions that exceed regulatory standards, 
as well as safety throughout the territory;

• ensuring the creation of innovative products, 
technologies, and patents based on the cam-
pus research infrastructure;

• providing the  opportunity to create (locate) 
on-campus structural units of educational or-
ganizations in collaboration with external part-
ners.

At the same time, cities, regions, industries, and 
businesses are forming their demands not only for 
graduates but also for the educational and research 
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activities of universities, their infrastructure, and their campuses. In 
recent years, there has been an increasing demand for the multi-
functionality of campuses, ensuring the implementation of practice-
oriented and advanced training of personnel, flexible educational 
trajectories, the possibility of conducting exploratory and applied 
research, and the development of student startups [4]. Against this 
backdrop, the infrastructure and campuses of universities need to 
be organically integrated into the urban environment and regions to 
ensure mutual integration. Thus, university campuses must provide 
density and intensity of communication, quality of space (openness 
to the city, modernity, convenience), flexibility, the ability to reorgan-
ize and experiment, diversity of non-academic functions (including 
for city residents), and an effective economic and management 
model (management based on business principles, incorporating 
a business component into the campus strategy) [5].

DESIGN ASSIGNMENT

From the above, it follows that the modern development of higher 
education and science leads to the development and, accordingly, 
the complication of the material and spatial environment of university 
campuses. The concept of the “material and spatial environment” 
and the disclosure of its parameters was the focus of one of the pre-
vious publications  [6]. It was established that the  mismatch of 
the material and spatial environment of the university with the modern 
way of life, the  realities of high-tech, knowledge-intensive, and 
“smart” production reduces students' motivation to choose a scien-
tific trajectory, lowers the prestige of scientific professions, repels 
high-performing and creative companies in the  real sectors of 
the economy from cooperation, and also hinders the formation of 
a scientific and technological elite, contributing to the outflow of sci-
entific personnel abroad. In these conditions, universities, as func-
tional clients responsible for creating a modern educational environ-
ment and ensuring a range of socio-economic effects and analytical 
indicators at the national, regional, and institutional levels, face 
a number of problems [7].

First, the university does not have sufficient information, skills, or 
understanding of how to prepare or formulate the necessary initial 
data for preparing a design assignment for a capital construction 
project in accordance with the Order of Ministry of Construction, 
Housing and Utilities of the Russian Federation dated April 21, 2022, 
No. 307/pr. “The approval of the form of the developer's or technical 
customer's assignment for the design of a capital construction ob-
ject, the construction, reconstruction, and major repairs of which are 
carried out with the involvement of funds from the budget system of 
the Russian Federation” [8].

Second, universities currently do not have the necessary, ob-
jective tools for forming requirements for the educational process, 
research activities, educational environment, and corresponding 
spatial environment, which would be sufficient for further prepara-
tion of the technical assignment.

Third, universities are unable, during the coordination process, 
to establish the exhaustiveness of the design assignment, the com-
pliance of the prepared design solutions with it, as well as to justify 
certain individual design conditions that may be necessary given 
the request for the transformation of the educational environment to 
meet the needs of advanced development and knowledge-inten-
sive production.

Fourth, universities usually do not have the experience, skills, or 
effective tools for objectively evaluating the prepared design mate-
rials, especially the section “Requirements for the safe operation of 
the capital construction object” [9].

From the above, it follows that universities, as functional clients, 
are currently very limited in the tools available to them.

Now let’s turn to the main developer of the design specification 
according to Order No. 307/pr. It turns out that when preparing 
the design specification for a higher education institution, the tech-
nical client also faces a number of difficulties, which ultimately af-
fect the degree to which the campus or even its individual facilities 
meet the expectations of the functional client or the parameters of 
the  functional model. The  technical client lacks the necessary 
knowledge and understanding of the functional, technological, and 
operational properties of the created material-spatial environment, 
as well as the requirements for its flexibility and multifunctionality. 
The current form of the design specification does not allow for 
the reflection of which functions the university performs, in what 
scale and combinations, how they are linked within the space, and 
what material base is needed to ensure these functions are fulfilled. 
Moreover, there is not always the possibility or justification for pre-
paring a traditional technological design specification for an educa-
tional facility [10]. In most cases, no matter how complex the func-
tional-technological saturation of the campus is, its description and 
parameters can only be described by item 20, “Requirements for 
Technological Solutions”, in the approved design specification 
form [8]. However, the technical client must oversee the parametri-
zation when developing the project documentation for the construc-
tion or reconstruction of the campus, as well as the creation and 
maintenance of information models of its facilities.

As a result, in most cases, already established and often out-
dated approaches to the design of educational institutions are used 
in the preparation of the design specification. These approaches 
lack tools for parametric standardization, mechanisms, and rules 
for determining, forecasting, and describing the properties and pa-
rameters of the created modern, multifunctional, efficient, and safe 
material-spatial environment of campuses.

EDUCATIONAL-TECHNOLOGICAL ASSIGNMENT

In search of solutions to the identified issues, a systematic analy-
sis was conducted, which revealed the existence and successful ap-
plication of a specialized tool, the “Medical-Technological Specifica-
tion”, within Moscow’s healthcare system. The  work with this 
document is defined by the Moscow Government Decree dated July 
29, 2021, No. 1148-PP [11]. This decree defines the structure and 
procedure for the preparation, coordination, and approval of medi-
cal-technological specifications for the design of capital construction 
projects, construction, or reconstruction financed by the Moscow city 
budget or non-profit organizations. The medical-technological spec-
ification is essentially a “doctor’s specification” and a system of initial 
data for the preparation of the architectural-design specification. 
The document emphasizes the purpose, technical characteristics of 
the building, technical-economic and special conditions, and this is 
essentially the first step in developing project documentation [12]. 
Sometimes the term “Medical-Technological Specification” is re-
placed with the  term “Medical-Technical Specification”, which 
sounds closer to the familiar term “Technical Specification” [13]. Es-
sentially, these are identical documents, but formally, the “Medical-
Technological Specification” is closer to the considered functional-
technological characteristics of the future healthcare facility. And it is 
the one that is implemented by an official regulatory act.

Similarly, to address the issues described in the first part of 
the paper, a pathway for the formation, development, and subse-
quent application of an “Educational-technological assignment” 
(ETA) is proposed, which will allow for the variation of functional and 
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needs of the  functional customer. The approach to developing 
the ETA is based on the “implemented function”, i.e., the  type, 
scale, characteristics, and parameters of the educational or re-
search processes.

The foundation of the ETA is proposed to be the synthesis of 
parameters of the material and spatial environment, the implement-
ed educational process, research and production activities, applied 
educational and research technologies, properties of infrastructure 
elements, and engineering and technological equipment. The ETA 
can be oriented towards individual buildings and groups with vari-
ous functional and technological configurations within new con-
struction, reconstruction, and major repairs. It is evident that 
the ETA will allow for the alignment of the design assignment and 
the design solutions themselves with the types of services provided 
by universities, the products they produce, the educational pro-
grammes they implement, the forms of project-based learning they 
develop, the startups they nurture, and the number of students, pro-
fessors, faculty, and researchers they attract.

In this paper, the author proposes the following definition of 
the ETA for the first time: it is a document that contains the initial 
data for design, including a set of fundamental functional, techno-
logical, and operational requirements established by regulatory 
documents, developed educational and technological conditions, 
and the target model of the educational organization. In previous 
publications, it was determined that, from a qualitative point of view, 
educational and technological conditions represent a system of en-
gineering parameters — metrics of an efficient, safe, and comfort-
able educational environment [5]. Similar to the “Medical-techno-
logical assignment”, the  ETA is rational for implementation as 
the basis and part of the design assignment, as well as within 
the framework of the relevant procedures for the development, ap-
proval, and examination of design documentation. To achieve these 
goals, the ETA should be based on the following principles: en-
hancing the functional flexibility of the university environment; in-
creasing the  organizational and technological sustainability of 
the university during operation; improving comprehensive safety 
and resource conservation; ensuring the predictability of the per-
sonnel policy of the operational system, and more.

ETA STRUCTURE

Adhering to the position that the ETA is part of the design as-
signment and complements it, its structure should predominantly 
focus on issues that are absent or insufficiently covered in 
the standard assignment. Primarily, these are questions of func-
tional zoning of buildings, floors, and rooms, as well as technologi-
cal trajectories. It is necessary to reflect the functional model for 
the future development of the university. Requirements for organ-
izing the flow of students, faculty, and researchers within functional 
and auxiliary zones. Requirements for functional efficiency, safety, 
and comfort related to the types of products produced and servic-
es rendered. Requirements for automated and high-tech workplac-
es. Lists of equipment and furniture linked to activities. Require-
ments for microclimate by room and zone. Restrictions related to 
the operational parameters of buildings. With the development of 
the ETA tool, the expansion of its structure is expected.

ETA APPLICATION PROSPECTS

Since the ETA can be considered a tool at the intersection of 
educational and architectural-construction design tasks, its 

primary, already evident prospects for application can be divided 
into two parts.

Solving tasks set by the education system:

• the ETA can take into account the requirements for the space 
and technical equipment of a university, considering the pos-
sibility of using high technologies in the educational process;

• the ETA can outline the types of activities and characteristics 
that the space and technical equipment of universities should 
meet (educational and research infrastructure) [3];

• within the framework of the ETA, the need for specific design 
solutions can be justified;

• the ETA can be applied in cases where a university does not 
have a clear understanding of the material and spatial base it 
needs to implement its forms of education;

• the ETA can disclose the functional model of the university in 
conditions of its further development and interaction with ex-
ternal partners [14];

• with the help of the ETA, functional and parametric planning 
of the university's activities can be ensured.

Solving tasks set by the architectural-construction design system:

• the ETA contributes to a more accurate and complete filling of 
points 10, 11.5, 11.6, 13, 19, 20, 21, 24.1, 24.2, 26, 28, 31, 37, 
38, 39, 40, 43, 46.1 of the design assignment [8];

• by correlating in the ETA the parameters of the spatial envi-
ronment and the university's requests for the functionality and 
zoning of this environment, it becomes possible to justify, dur-
ing the  examination, design solutions that exceed their pa-
rameters beyond regulatory and technical requirements;

• the ETA for the technical customer is a tool that allows corre-
lating the requests of the functional customer and the gener-
ated design solutions;

• reduction of labour intensity and cost of design, including 
the preparation of digital information models.

CONCLUSIONS

At first approximation, it can be concluded that the ETA is 
a necessary modern tool for the functional and technical customer, 
as it contains and correlates two main components:

• functions necessary for the transformation of the educational 
environment to meet modern tasks and advanced develop-
ment [15];

• parameters of the material-spatial environment and technical 
equipment that are subject to selection and composition with-
in the design tasks.

The application of the ETA is a more universal trajectory since 
the method of parametric regulation can be taken as a basis, which 
will ensure greater adaptability and resilience of university cam-
puses and infrastructure.
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Условия и перспективы применения 
образовательно-технологического 
задания на предпроектных этапах
В настоящий момент перед российской экономикой стоят 
большие вызовы в области технологического развития. Нау-
ка и технологии обретают новую роль как основополагающие 
элементы решения многих национальных и глобальных про-
блем. Ожидается, что в ближайшие 10–15 лет приоритетами 
научно-технологического развития России станут те направ-
ления, которые позволят получить новые научные и научно- 
технические результаты, создать технологии, являющиеся 
основой инновационного развития внутреннего рынка про-
дуктов и услуг, устойчивого положения страны на внешнем 
рынке, и обеспечат, в том числе, переход к передовым циф-
ровым, интеллектуальным производственным технологиям 
и высоким технологиям. Соответственно, становятся необхо-
димы системные изменения подходов к научно-технологиче-
скому развитию регионов для достижения технологического 
суверенитета в области критических и сквозных технологий. 
А это требует консолидации усилий федеральных органов го-
сударственной власти, органов государственной власти субъ-
ектов РФ, научно-образовательного и предпринимательского 
сообщества, институтов гражданского общества по созданию 
благоприятных условий для развития и применения достиже-
ний науки и технологии в интересах социально-экономиче-
ского развития России. И если драйверами технологического 
развития нашей страны определяются ключевые вузы и науч-
ные организации, то с учетом запроса на новую институцио-
нальную среду драйвером технологического развития точнее 
будет назвать концепцию современных кампусов.

Ключевые слова: образовательная среда, материально-
пространственная среда, задание на проектирование, нор-
мативно-технические документы, функционально-техно-
логические требования, образовательно-технологическое 
задание, функциональная модель здания
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Construction of large commercial real estate 
objects at life cycle stages under risk conditions
The paper deals with the identification of the main features of the construction of commercial real estate objects 
and the activities of construction enterprises. The main tendencies and approaches to be used in the construc-
tion of multifunctional large real estate objects (shopping centres) in the housing market are revealed. The follow-
ing basic scientific methods were used in the research: “dialectical”, “systemic”, “dynamic”, “variant”, “balance”, 
“modelling”. The information base for the analysis of the given problem became literary sources on the activity of 
construction organizations, scientific papers, monographs. Scientific methods such as description and classifica-
tion served as the methodological basis for the paper. For the effective work of enterprises in the construction of 
such objects in the housing market it is necessary to create a set of legislative, legal and economic regulations, 
carrying out various measures on the production, which are aimed at the construction of such complex and large 
homogeneous objects in the form of regional groups in the regions, which most fully take into account the inter-
ests of each participant in the process and allow to influence all production processes in the conditions of flow 
forms of organization and management of material production at all stages.
Keywords: peculiarities of construction, commercial real estate objects, types of production process, risks, life 
cycle, participants of construction of commercial non-residential real estate objects

PROBLEM STATEMENT AND RESEARCH 

The implementation of national projects “Afforda-
ble Housing” in each region of Russia is solved 
differently, based on their territorial and sectoral 

specifics of its development. One of the most impor-
tant reasons for the regionalization of Russia is differ-
ent prospects for the economic and social develop-
ment of each of the regions. They are forced to rely on 
their own basic production resources and their capa-
bilities, which leads to the differentiation of many re-
gions in terms of the level and pace of their develop-
ment and determines their specialization1 [1, 2]. 

At the same time, there is a common problem — 
in what conditions this development should be car-
ried out and how to ensure the comfort of living of 
the population in this region. One of the directions of 
such development is the creation of various commer-
cial real estate facilities, the main of which are: office; 
retail; warehouse; industrial; gas stations; garages 
and parking lots, underground and multi-storey park-
ing lots; multifunctional commercial real estate. 
The existing peculiarities of the construction of such 
facilities are characterized by the spatial fixation of 
their construction products, the presence of a variety 
of production links, the dispersion of objects and 
their remoteness from material and technical bases, 
the duration of life cycles when creating final prod-
ucts. In addition, the system of commercial real es-
tate objects should provide for their placement in 
places of concentration of consumers of these prod-
ucts in a specific territory of the region, with prefer-
ence given to large commercial real estate objects, 
for example, large shopping malls (Fig. 1). 

At the same time, the influence of the external and 
internal environment on their construction process 
leads to the formation of various types of risks that 

significantly affect all stages of their life cycles, as well 
as the stability of the functioning and development of 
all production processes in space and time. 

These features require their own consideration 
and create all the necessary conditions and prereq-
uisites for their construction on the basis of the for-
mation of regional groups of commercial real estate 
for various purposes, as well as the transfer of their 
construction to production-line forms of organization 
of material production. In this regard, it can be con-
cluded that in modern conditions of development of 
construction production, there are objectively a num-
ber of features associated with the construction of 
regional groups of commercial importance.  They, as 
a rule, determine the external conditions of the activ-
ity of construction enterprises, the type of organiza-
tional and technological situations, as well as 
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why the importance of accounting for them is the basis for the use of 
modern technologies, forms of organization and management at all 
stages of the life cycle in order to reduce them in space and time, 
especially in risk conditions [3–5]. 

RESULTS

The analysis of modern construction production in the housing 
market in Moscow and other regions of Russia showed the pres-
ence of positive dynamics in the commissioning of commercial real 
estate, the main type of which are multifunctional trade centres. At 
the  moment, as residential facilities are being commissioned, 
the number and production capacity of commercial real estate fa-
cilities themselves is growing, primarily multifunctional shopping 
centres. This ensures the development of industrial and social 
spheres and their infrastructures, which contributes to the formation 
of not only individual residential neighborhoods in cities, but also 
satellite cities themselves. For example, a large developer of the CH 
“Thermodom” (Penza) built separate commercial facilities for 
the needs of residents of the satellite city of Penza, designed for 
125 thousand residents, such as shopping multifunctional centres: 
“Raduzhny”, “Auchan” (Fig. 2, 3).

The construction of such complex commercial real estate objects 
in modern conditions depends on the coordinated work of all sections 
of investment and construction activities of their construction and en-
terprises, which determine the presence and specifics of the stages of 
the life cycle of the real estate object and the nature of the functioning 
and development of all types of production processes on them. 

The main participants include: 
1. Investors who act as creditors, customers, buyers, etc. 
2. Designers, manufacturers and suppliers of basic production 

resources (material, technical, technological, etc.). 
3.  Developers who determine the  location and territory of 

the construction of regional groups of residential and commercial 
real estate.

4. Construction and installation organizations that convert pro-
duction resources into commercial real estate. They also combine 
the activities of investors, customers, designers, suppliers of mate-
rial and technical resources in a rational combination of their inter-
ests among themselves.

5. Innovative organizations that develop scientific and technical 
innovations and innovations for the purpose of their subsequent use 
in production processes for the creation of fixed capital. 

6. Logistics firms that ensure the process of moving and con-
centrating all types of resources in production processes and 
bringing goods and services to consumers in the housing and 
commercial real estate markets. 

7. Transport organizations. In addition, any enterprise in the con-
struction industry has a certain organizational and technological po-
tential, which it uses in the process of its activities in order to satisfy 
its interests. At the same time, each enterprise strives to minimize its 
costs and maximize its final result (volume of products, profit) with 
the shortest possible time for their receipt and manufacture, which 
directly affects the entire course of development of the stages of 
the life cycle of commercial real estate objects. The life cycle of such 
objects is the time from the moment when the need for their creation 
in a specific territory of the region is justified until the moment when it 
is impractical for their further operation in space on this territory.

The construction system, as a rule, is open and subject to the in-
fluence of the external environment, which is negative at the moment. 
This does not allow this system and all its participants to fully realize 
their accumulated potentials and achieve the desired results [6–8].

At the same time, the process of formation of uncertainty and risk 
factors under the influence of the external and internal environment is 
observed in the construction system, which leads to the fact that 
the production processes of the construction of commercial real estate 
(multi-functional shopping centres) significantly deviate in time and 
space from the normal course of their sustainable development. 
The sustainability of the development of production processes is de-
termined by the presence and rational combination of basic, auxiliary 
and service processes, the characteristics of which are given in Tаblе.

In addition, it is necessary to consider the main sources of 
the formation of various uncertainty factors and ways to take them 
into account when evaluating the effectiveness of construction pro-
jects for the construction of large commercial real estate. There are 
three main ways to assess the accounting of uncertainties [9, 10]: 

1. Checking the sustainability of the construction project.
2. Adjustment of project parameters and production, economic 

norms at all stages of the life cycle of the facility construction. 
3. Formalized description of uncertainty.
“Uncertainty” should be understood as incompleteness or inac-

curacy of information about the conditions for the implementation of 
the entire investment project at all stages of the life cycle. At the same 
time, the uncertainty associated with the possibility of the formation 
of complex, unstable organizational and technological situations and 
consequences is characterized by the concept of risk. Construction 
projects for the construction of large commercial real estate objects 

Fig. 2. “Raduzhny” multifunctional shopping centre in the satel-
lite city of Penza

Fig. 3. “Auchan” multifunctional shopping centre in the satellite 
city of Penza



67

Международный научно-технический журнал # 3 / 2024Недвижимость: экономика, управление

ТЕХНОЛОГИЯ И ОРГАНИЗАЦИЯ СТРОИТЕЛЬСТВА



during their implementation are characterized by the following types 

of uncertainty and risks: 

1. Risk associated with the instability of economic legislation and 

the current situation, investment conditions and the use of profits.

2. Foreign economic risk (the possibility of imposing restrictions 

on trade and supplies, closing borders, etc.).

3. Uncertainty of the political situation, the risk of adverse so-

cio-economic changes in the country or region.

4. Incompleteness or inaccuracy of information on the dynam-

ics of technical and economic indicators, parameters of new equip-

ment and technology.

5. Fluctuations in market conditions, prices, exchange rates, etc.

6. Uncertainty of natural and climatic conditions, the possibility 

of natural disasters.

7. Production and technological risk (accidents and equipment 

failures, manufacturing defects, etc.).

8. Uncertainty of the goals, interests and behavior of the par-

ticipants.

9. Incompleteness or inaccuracy of information about the finan-

cial position and business reputation of participating enterprises 

(the possibility of non-payments, bankruptcies, failures of contrac-

tual obligations).

Therefore, the system must respond to all these changes ac-

cordingly in full. It is advisable to reduce the negative impact of 

these factors of uncertainty and risk of the external environment on 

the basis of the transition of the construction of such large complex 

shopping centres of the same type in the form of regional groups; 

the formation of flexible organizational structures; risk management 

at the enterprise; the use of modern technologies and forms of or-

ganization in all production processes, taking into account the spe-

cifics of each stage of the life cycle of the facility real estate.

CONCLUSION

According to the results of the conducted analysis of foreign 
and domestic experience on this problem the following main con-
clusions are revealed:

1. It has been established that the development of commercial 
real estate objects is characterized by the presence of a number of 
objective features that should be taken into account in their con-
struction in the  form of regional groups in specific territories of 
the housing market. Consideration of these features allows to estab-
lish the degree of compliance of the internal environment of com-
mercial real estate with the external conditions of their activity and 
to link the interests of all participants in the housing market in a ra-
tional combination of them among themselves [11–13]. 

2. It is established that the most effective form of production 
activity of construction enterprises is the implementation of options 
for integrated management of commercial real estate objects in 
the implementation of construction projects at all stages of the life 
cycle on the basis of providing them with the required organiza-
tional and technological reliability.

3. Depending on the influence of external and internal environ-
ment factors, the presence of existing features of functioning and 
development of commercial real estate objects and construction 
organizations to implement the process of formation of various or-
ganizational and technological mechanisms in the main directions 
(sectoral, territorial, investment and innovation) of commercial real 
estate development [14]. 

4. It is established that the construction process of multifunc-
tional commercial property is influenced by a large number of fac-
tors of external and internal environment, which should be identified 
and taken into account in further research.
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Characteristics of production processes in the  construction of 
commercial real estate

Name of 
the produc-
tion process

Characteristics of the pro-
duction process

Types of main works

Main A  part of the  finished final 
product is created, the  ob-
jects of labour are trans-
formed into finished products 
characteristic of construction

Underground works, above-
ground works, finishing 
works, construction and in-
stallation works, special 
works

Supportive The final product is created, 
which is not typical for 
the main process, but con-
tributes to the production of 
the main product on it

Repair of construction ma-
chinery, quality control of 
the object of labour, manu-
facture of tools for their own 
needs, repair of fixed assets, 
etc.

Attendant Conditions are being created 
for the sustainable develop-
ment and functioning of 
the main and auxiliary pro-
cesses

Warehousing and transporta-
tion of raw materials, materials 
and products, implementation 
of technical control. Creation 
of production infrastructure 
(transport communications, 
engineering networks)
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Особенности возведения крупных 
объектов коммерческой недвижимости 
на этапах жизненного цикла в условиях 
риска
В статье рассматриваются вопросы выявления основных 
особенностей возведения объектов коммерческой недвижи-
мости и деятельности строительных предприятий. Выявле-
ны основные тенденции и подходы, которые необходимо ис-
пользовать при возведении многофункциональных крупных 
объектов недвижимости (торговых центров) на рынке жи-
лья. При проведении исследования были использованы сле-
дующие основные научные методы: «диалектический», «си-
стемный», «динамический», «вариантный», «балансовый», 
«моделирование». Информационной базой для анализа 
данной проблемы являются литературные источники по во-
просам деятельности строительных организаций, научные 
статьи, монографии. Методологической основной при напи-
сании статьи послужили такие научные методы, как описа-
ние, классификация. Для эффективной работы предприятий 
при строительстве таких объектов на рынке жилья необхо-
димо создание комплекса законодательных, правовых и эко-
номических нормативов, проведение различных мероприя-
тий на производственных процессах, которые направлены 
на возведение сложных и  крупных однородных объектов 
в виде региональных групп в регионах, что наиболее полно 
учитывают интересы каждого участника процесса и позво-
ляют влиять на все производственные процессы в услови-
ях поточных форм организации и управления материальным 
производством на всех этапах жизненного цикла объекта не-
движимости с целью его сокращения. 

Ключевые слова: особенности строительства, объекты ком-
мерческой недвижимости, виды производственного процес-
са, риски, жизненный цикл, участники возведения объектов 
коммерческой недвижимости
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Bibliometric Analysis of Structures and 
Connection Types Widely Used in Prefabricated 
Construction in China

Modern construction is increasingly turning to prefabricated technologies to enhance the efficiency and environ-
mental sustainability of projects. This trend is particularly evident in China, where prefabricated construction is 
becoming a key element of the sustainable urban infrastructure development strategy, showcasing impressive 
growth rates. This study aims to analyze the types of building structures and connections widely used in prefabri-
cated construction in China, focusing on their efficiency, cost, environmental impact, and sustainability. The meth-
odology includes a bibliometric analysis of scientific literature and statistical data from recent years to identify key 
trends and development directions in this field. The main findings indicate that China leads in the research and 
application of prefabricated technologies, particularly in reinforced concrete and steel structures. Various types 
of prefabricated structures and connection methods are analyzed in terms of their application and effectiveness. 
Based on the analysis, the study identifies major challenges and prospects for the further development of pre-
fabricated construction, including the need for standardization and improvement in the quality of connection el-
ements. The research underscores the significant potential of prefabricated construction to promote sustainable 
development and the efficient use of resources in the construction industry.
Keywords: prefabricated construction, China, building structures, connections, sustainable development, pre-
fabricated connections, building technology

INTRODUCTION

In the current state and trends of the global con-
struction market, traditional construction methods 
face numerous challenges such as inefficiency, ir-

rational use of resources, and long construction time-
lines. As a significant development trend in the glob-
al construction industry, prefabricated construction is 
actively studied and researched by various countries 
to address the current issues facing the construction 
sector [1, 2]. Research has shown that building with 
prefabricated structures can significantly improve re-
source efficiency, reduce carbon emissions, and ef-
fectively decrease construction waste, thereby en-
suring ecological efficiency and supporting the prin-
ciples of sustainable development [3–5]. Moreover, 
studies also indicate that compared to traditional 
monolithic construction, prefabricated structures of-
fer the advantage of higher construction speed [6, 7]. 
This significantly reduces project construction time, 
lowering overall costs. Due to these advantages, pre-
fabricated construction becomes a preferred option 
for projects with tight deadlines or in regions experi-
encing significant climate changes. Prefabricated 
construction technology plays an increasingly impor-
tant role in improving the efficiency, quality, and eco-
friendliness of buildings, and its development and 
application provide new ideas and solutions for ad-
dressing some problems associated with traditional 
construction methods.

The durability of fully prefabricated buildings 
largely depends on the quality of embedded parts 
and connections between them [8]. The specificity 

(seismic rating) affecting the structural connections 
of building frames is one of the main factors deter-
mining the development of structural and techno-
logical solutions for prefabricated construction in 
East Asian countries [9]. Many existing prefabricated 
construction projects still demonstrate a high degree 
of vulnerability to seismic impacts, so the seismic 
characteristics of prefabricated structures remain 
a key research priority [10]. As a unique feature of 
prefabricated construction, the design of connec-
tions significantly determines the structural strength 
and seismic characteristics of prefabricated build-
ings [11]. Therefore, analyzing the existing widely 
used types of prefabricated construction and con-
nection designs is of great importance.

MATERIALS AND METHODS

According to the statistical data from the CEPII-
BACI database, the total global export volume of pre-
fabricated structures amounted to USD 12.2 billion in 
2022. The largest exporters were China, the Czech 
Republic, Estonia, the USA, and the Netherlands, 
with Europe being the continent with the highest 
share of exports (Fig. 1)1. Currently, Russia holds 
a small share of this market.

As shown in Fig. 2, we conducted a comparative 
analysis of the export shares of several countries with 
the  highest indicators starting from 2000. Since 
2004, China's share of prefabricated building ex-
ports in the global volume began to grow rapidly and 
maintained a leading position for many subsequent 
years. Meanwhile, the export share from the USA 
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and Canada gradually decreased, while in European countries such 

as the Czech Republic, Estonia, the Netherlands, Italy, and Germany, 

the export share remained relatively stable.

Using the  search formula “TI=(Prefabricated building) OR 

TI=(Prefabricated structure) OR TI=(Precast building) OR 

TI=(Precast structure) OR TI=(Prefabricated construction) OR 

TI=(Precast Construction)” in the Web of Science core collection 

database and filtering for materials published since 2015, we ob-

tained 1505 search results. Of these, 76.54 % were journal papers 

and 17.41 % were conference materials. As shown in Fig. 3, 

the analysis of the results indicates that since 2015, China has been 

the country associated with the highest number of research out-

comes and the highest level of cooperation between research or-

ganizations across different countries, with 827 publications. Aus-

tralia ranks second in terms of cooperation with 105 works, while 

the USA ranks third both in terms of cooperation and the number of 

publications.

It is undeniable that against the backdrop of the global devel-

opment of prefabricated construction, China stands out as one of 

the countries with the fastest-growing prefabricated construction 

industry. In recent years, the country has accumulated an extensive 

research base, and its practical experience and technological solu-

tions in the field of prefabricated construction deserve detailed 

study. The analysis of widely used types of prefabricated buildings 

and connection structures in China can serve as a valuable source 

2	  Special topic on affordable housing: The core of new housing reform. URL: https://pdf.dfcfw.com/pdf/H301_AP202401161617522492_1.pdf (access data: 20.03.2024).

of experience and recommendations for practical engineering and 
future research.

RESULTS

Prefabricated structural systems in China are categorized by 
materials into steel, concrete, wood, and mixed structures. Accord-
ing to the Ministry of Housing and Urban-Rural Development of 
the People's Republic of China, reinforced concrete prefabricated 
structures remain the leading choice in the country's construction 
industry, accounting for approximately 66.22 %, while steel struc-
tures constitute 28.38 %2.

Construction elements are primarily divided into two types: 
horizontally positioned elements and vertically positioned elements. 
Horizontally positioned elements include beams, slabs, etc., while 
vertically positioned elements comprise columns, diaphragms, pre-
fabricated supports, etc. These primary elements, through the use 
of various materials, cross-sectional shapes, positioning methods, 
and construction techniques, can form different structural solutions 
that meet diverse usage and performance requirements. For in-
stance, depending on the material, beams can be made of rein-
forced concrete, steel, mixed reinforced concrete, or a combination 
of steel and reinforced concrete. Various combinations and shapes 
provide a rich selection of design solutions and flexibility in prefab-
ricated construction.

All types of building systems are also formed by combining vari-
ous primary elements. Prefabricated building structural systems 

Fig. 1. Analysis of prefabricated structures export volume in the world in 2022

Asia Africa Europe Oceania North America South America
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Fig. 2. Analysis of exports of prefabricated structures of countries of volume change from 2000 to 2022
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frame-wall structures, frame-support structures, girderless slab sys-

tems, and so on (Fig. 4). Different structures have different ranges of 

applicable buildings and geographic regions. Through interviews 

and surveys of 10 engineers holding various positions in design and 

construction in the Chinese construction industry, the corresponding 

ranges of application for these different types of structures in 

the construction industry in China were identified (Tаblе 1).

By conducting a search in the China National Knowledge Infra-

structure (CNKI) using relevant keywords for various structural sys-

tems, we obtained a diverse number of results, including patents, 

dissertations, journal papers, and conference materials (Fig. 5). 

This allows us to understand the current research trends in prefab-

ricated construction types. It is evident that prefabricated wall 

structures are the most popular among the research topics, fol-

lowed by prefabricated frame-wall structures and prefabricated 

frame structures. Since 2015, with changes in government policy 

Table 1. Types of prefabricated structures widely used in China

Number Type of Structure
Main Load-Bearing 

Elements
Application Area

Applicable Geographic  
Region

Schematics

1
Prefabricated frame 
structures

Columns, beams, 
floor slabs

Widely used in multi-story 
and high-rise buildings 
such as residential, office, 
and educational buildings

Central and eastern provinc-
es such as Henan, Shan-
dong, Jiangsu, and regions 
with moderate seismic activ-
ity

2
Prefabricated wall struc-
tures

Wall panels, floor 
slabsя

Suitable for high-rise residen-
tial buildings, hotels, office 
buildings, and other buildings 
with modest design require-
ments

Southwestern provinces such 
as Sichuan, Yunnan, and coast-
al areas prone to typhoons, 
such as Guangdong, Fujian. For 
high-rise residential and public 
buildings in seismic zones and 
areas prone to strong winds  

3
Prefabricated frame-wall 
structures

Columns, beams, wall 
panels, floor slabs

Suitable for multi-story and 
high-rise buildings, especially 
those requiring good seismic 
performance, such as resi-
dential buildings, offices, and 
hospitals

Northern and northeastern 
provinces such as Heilongjiang, 
Jilin, Liaoning, and regions with 
cold climates and high wind 
loads. For multi-story residen-
tial and public buildings in cold 
regions requiring good insula-
tion and wind resistance

4
Prefabricated frame sup-
port structures

Columns, beams, 
supports, floor slabs

Suitable for high-rise build-
ings and buildings requiring 
large open spaces such as 
sports halls, exhibition cen-
ters, etc.

Major cities across China such 
as Beijing, Shanghai, Guang-
zhou, and regions with high 
population density and limited 
construction space. For build-
ings located in areas with high 
wind or seismic loads

5
Prefabricated girder-
less slabs structures 

Prefabricated col-
umns, prefabricat-
ed floor slabs

Suitable for rapidly con-
structed and long-span 
buildings such as multi-sto-
ry factories, warehouses, 
public buildings, halls; can 
also be used in office and 
residential buildings for 
more flexible interior space 
planning

Coastal areas of southern 
China such as Guangdong, 
Hainan, and islands in 
the South China Sea. For re-
sort buildings requiring maxi-
mum openness and natural 
ventilation

Fig. 4. Proportion of material types for prefabricated structures 
in China
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and technological advancements, research on these three types of 
structures has entered a phase of active growth.

This trend indicates the increasing focus on and development 
of prefabricated construction methods in China, aligning with 
broader goals of efficiency and sustainability in the construction 
industry. The active growth in research also suggests a robust and 
ongoing effort to innovate and optimize prefabricated construction 
technologies, which will likely continue to influence the field signifi-
cantly in the coming years.

Connections between prefabricated elements play a crucial role 
in ensuring the structural integrity and efficiency of the prefabricated 
construction system. They also enhance the multifunctionality and 
speed of the construction process [12]. As shown in Tаblе 2, various 
types of connections are used in prefabricated constructions de-
pending on the design of the structure and the materials used. Con-
nection types can be classified according to the behavior of the con-
necting structure, mechanical properties, types of connected 

Table 2. Connection types for prefabricated structures

Number Application Area Connection Method Types Applied Elements

1 Frame structures where the building 
height does not exceed three stories 
or 12 meters [13]

Rebar lapping in grout-filled hole, Fig.  6 Rigid
Columns, walls, floor 
slabs, beams2 Rebar lapping in grout-filledhole formed with metal bellow, Fig.  7 Rigid

3
Stairs suitable for high-rise build-
ings of all structural systems. 
Structural elements for low-rise 
frame or wall structures

Bolt connection Hinged
Stairs, wall panels, 
beams, columns

4 Element welding Rigid

5

High-rise buildings of various 
structural systems

Grout sleeve splicing of rebars Rigid Columns, walls

6 Threaded couplers Rigid Beams, floor slabs

7 Rebar lap-spliced connections Hinged
Wall panels, beams, 
floor slabs, etc.

8 Welded reinforcement connections Rigid Beams, floor slabs

9 Connection of section steel Hinged Column

10
Frame apartments,  
office buildings

Modular joint
Rigid

Frame beams, columns

11
For masonry, wall structures,  
or frame-wall structures

HALFEN HBT Rebend Connection
Rigid Block wall connection 

with structure

Fig. 5. Analyzing the number of results with different types of designs in search results
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Fig. 6. Rebar lapping in grout-filled hole
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elements, joint requirements, and the load-bearing capacity of com-
ponents. Different types of connections are suitable for various types 
of buildings or structures.

Additionally, a search in the China National Knowledge Infra-
structure (CNKI) using keywords related to various types of connec-
tions yielded a diverse number of results, including patents, dis-
sertations, journal papers, conference materials, etc. (Fig. 8).

It can be noted that currently, the greatest interest among re-
searchers is in grout sleeve splicing of rebars, followed by rebar lap-
ping in grout-filled holes and bolt connections. Research on grout 
sleeve splicing of rebars began relatively late, but since 2014, the num-
ber of studies in this area has grown rapidly. Bolt connections had 
a certain research base and interest in the early stages, whereas inter-
est in studies on rebar connections using grout-filled holes began to 
exceed interest in bolt connections from 2017 onwards.

DISCUSSION

Examining the current state of the prefabricated construction 
industry in China reveals its significance and enduring role in 
the global market for prefabricated structures. As the country with 
the  largest export volume, China's systems of construction and 
connection design in the field of prefabricated construction un-
doubtedly deserve attention and study.

It is worth noting that Chinese research in the area of prefabri-
cated structural systems began relatively early. By 2000, China had 
already accumulated a substantial body of research results related 
to prefabricated structures. These early studies laid a solid founda-
tion for subsequent technological advancements and innovations. 
Research on types of connections between various prefabricated 
elements began relatively late, attracting significant attention from 
researchers and engineers starting in 2005. The study of connec-
tions between prefabricated elements, both traditional and innova-
tive, gradually became a relevant topic. In particular, researchers 
focused on connection technologies that enhance structural safety, 
reliability, and construction efficiency.

In the context of structural systems in prefabricated construction, 
reinforced concrete structures predominate. In the area of connec-
tions, grout sleeve splicing of rebars has become the most actively 
researched area in China, demonstrating the fastest development 
rates. Bolt connections attracted research interest early on, which 
continues to this day. Additionally, rebar lapping in grout-filled holes 
remains an active area of current research.

CONCLUSION

With the deepening of research into connection technologies 
for prefabricated elements, various new connection methods have 
been proposed and optimized to overcome the limitations inherent 
in traditional connection methods. The application of prefabricated 

Fig. 7. Rebar lapping in grout-filled hole formed with metal bellow
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construction technologies in practical projects has shown good re-
sults and received positive feedback, which, in turn, has stimulated 
the development and application of these technologies. The devel-
opment and improvement of these technologies have offered new 
approaches and solutions to the problems of traditional construc-
tion, increasing construction efficiency, reducing project timelines, 
and lowering construction costs.

However, despite significant achievements in the systems of con-
struction and connection design in prefabricated construction, many 
challenges remain for scientists to address. For example, issues of 
seismic resilience in prefabricated structures remain a critically im-
portant research direction, requiring the development and study of 
structures and connections with high levels of seismic resistance.
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Библиометрический анализ  
конструкций и типов соединений, 
широко используемых в сборном 
строительстве Китая
Современное строительство все чаще обращается к сбор-
ным технологиям, стремясь повысить эффективность и эко-
логическую устойчивость проектов. Особенно в  Китае, 
где данное направление показывает впечатляющие тем-
пы развития, сборное строительство становится ключе-
вым элементом стратегии устойчивого развития городской 
инфраструктуры. Цель данного исследования заключает-
ся в анализе типов строительных конструкций и соедине-
ний, широко используемых в сборном строительстве в Ки-
тае, с акцентом на их эффективность, стоимость, влияние 
на окружающую среду и устойчивость. Методология вклю-
чает в себя библиометрический анализ научной литера-
туры и статистических данных, охватывающих последние 
годы, для выявления ключевых трендов и направлений раз-
вития в данной области. Основные результаты показывают, 
что Китай занимает лидирующие позиции в исследовани-
ях и применении сборных технологий, особенно в области 
железобетонных и стальных конструкций. Различные типы 
сборных конструкций и методы соединений анализируются 
с точки зрения их применения и эффективности. На осно-
ве анализа определены основные проблемы и перспекти-
вы дальнейшего развития сборного строительства, вклю-
чая необходимость стандартизации и улучшения качества 
соединительных элементов. Исследование подчеркивает 
значительный потенциал сборного строительства для со-
действия устойчивому развитию и эффективному исполь-
зованию ресурсов в строительной отрасли.

Ключевые слова: сборное строительство, Китай, строи-
тельные конструкции, соединения, устойчивое развитие, 
сборные соединения, строительная технология
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Methodological approaches to establishing 
areas of responsibility of authorities during 
preparation and implementation of integrated 
development programmes
A study of methodological approaches to the formation of integrated development programmes is presented. 
Monitoring of the provisions of regulatory legal acts on the development and approval of comprehensive devel-
opment programmes was carried out. The features of regulatory requirements for the formation of comprehen-
sive development programmes of various industry orientations are identified, and a conclusion is drawn about 
the priority of the industry approach. The main shortcomings of the current system for developing integrated de-
velopment programmes and the need to take into account the components of economic and spatial planning are 
noted. Based on the proposed integrated approach for St. Petersburg, areas of responsibility of executive bodies 
of state power for the preparation and implementation of integrated development programmes have been iden-
tified, and proposals have been made to legislatively consolidate the proposed delimitation of powers of govern-
ment bodies in terms of the preparation and approval of integrated development programmes.
The developments presented in the paper will make it possible to solve in practice the problem of establishing 
the order of interaction between executive bodies of state power in the formation of comprehensive development 
programmes, i.e. solve a problem that has important socio-economic significance for Russia.
Keywords: Integrated development programmes, methodological approaches, formation of integrated develop-
ment programmes, areas of responsibility of the authorities of St. Petersburg in the preparation of integrated de-
velopment programmes

INTRODUCTION 

Currently, there are essential changes in 
the target settings of strategies for the socio-
economic and spatial development of Rus-

sian megacities, when setting targets, priorities are 
given to the quality of the urban environment, which 
is directly related to changes in methodological ap-
proaches to the formation of integrated development 
programmes (IDP), focused not so much on the ad-
vantages of the urbanized environment as on the lev-
el of development infrastructure [1–7]. The need for 
an integrated approach to the formation of a living 
environment that directly affects the quality of life is 
noted in the  works of Russian scientists [4, 6]. 
The shift in emphasis in the development of spatial 
development strategies is confirmed by the trends 
noted by scientists in the harmonization of the urban-
ized environment, on the one hand, meeting resi-
dents' ideas of living comfort, on the other — provid-
ed by guarantees from public authorities to ensure 
standards of quality of life adopted for a particular 
territory [1, 4, 7–15]. Achieving strategic targets that 
ensure balanced and sustainable development of 
territories through the development of measures for 
the design and construction of social, transport and 
engineering infrastructure facilities is possible only 
with the competent solution of a number of organiza-
tional issues to establish authorized authorities for 
the preparation of IDP. At the same time, the most im-
portant task of the  mechanism for implementing 
strategies for socio-economic and spatial develop-
ment of regions and municipalities is to identify stra-
tegic planning documents and investment pro-
grammes and agreements providing for the forma-

tion of IDP and identifying authorities responsible for 
the preparation and implementation of IDP. 

The  information presented above confirms 
the relevance of the study of the delimitation of pow-
ers of public authorities in the preparation and im-
plementation of IDP of the relevant infrastructure. 

METHODS

The purpose of the presented article is to iden-
tify and establish the  areas of responsibility of 
the executive authorities in the preparation and im-
plementation of IDP.

Methods of logical and comparative analysis 
and expert assessment were used to identify areas 
of responsibility of authorities. Logical conclusions 
are drawn based on the knowledge and personal 
experience of experts.

When formulating the problem, the experts con-
sistently carried out the following analytical activities:

• monitoring the provisions of strategic planning 
documents, investment programmes and con-
tracts in order to determine the strategic direc-
tions of IDP preparation, areas of application 
and objects included in IDP, affecting the crea-
tion of objects of social, communal and trans-
port infrastructure systems, as well as their up-
dating;

• a logical and comparative analysis of the reg-
ulations on the  authorities of St. Petersburg, 
which allows to identify the areas of responsi-
bility of executive bodies of state power for 
the preparation and implementation of IDP of 
various sectoral orientation;

• research of IDP areas to identify responsible 

Ershova  
Svetlana Аnatolyevna, 
Doctor of Economical Sciences, 
Professor, Professor of the Depart-
ment of Construction Organization 
and Real Estate Management; 
Moscow State University of Civil 
Engineering (National Research 
University) (MGSU); 26 Yaroslavs-
koe shosse, Moscow, 129337, 
Russian Federation; ID RISC: 
319827, Scopus: 56478980400, 
ORCID: 0000‑0001‑6100‑6404; 
evshova-2024@ yandex.ru 

Chernyshova  
Angelina Stanislavovna, 
4th year student of the Bachelor's 
degree programme, Department 
of Construction Organization and 
Real Estate Management; Moscow 
State University of Civil Engineering 
(National Research University) 
(MGSU); 26 Yaroslavskoe shosse, 
Moscow, 129337, Russian Federa-
tion; Ast.chernyshova@yandex.ru

Ershova S. А.
Chernyshova A. S.



ПРАВОВЫЕ И СОЦИАЛЬНЫЕ АСПЕКТЫ

78

Международный научно-технический журнал Недвижимость: экономика, управление# 3 / 2024

 performers for the  development and implementation of pro-
grammes.

Currently, in practice, the development and approval of the IDP 
is carried out in accordance with the  procedure approved by 
Art. 26 of the Civil Code of the Russian Federation1, according to 
which the IDP develops the provisions of approved territorial plan-
ning documents. The requirements for the composition and content 
of the IDP, approved by the Government of the Russian Federation, 
are guided by an industry approach and vary depending on 
the type of IDP:

1) for social infrastructure, according to the Decree of the Gov-
ernment of the Russian Federation dated 01.10.2015 No. 10502, IDP 
are developed only in relation to facilities in the fields of education, 
healthcare, culture, physical culture and sports;

2) requirements for transport infrastructure are established by 
Decree of the Government of the Russian Federation No. 1440 
dated 12/25/20153;

3) for public infrastructure systems, the requirements are estab-
lished by Decree of the  Government of the  Russian Federa-
tion No. 502 dated 06/14/20134.

However, these documents do not contain the procedure for inter-
action of authorized public authorities involved in the preparation of 
IDP, and the rules for delineating the areas of responsibility of authori-
ties for the preparation of IDP are not established. In addition, these 

1	  Urban Planning Code of the Russian Federation dated December 29, 2004 No. 190-FZ. URL: http://pravo.gov.ru/proxy/ips/?docbody=&nd=102090643 (access date: 06.09.2024) (rus.).

2	  Аpproval of requirements for programmes for the integrated development of social infrastructure in settlements, municipal districts, and urban districts : Resolution of the Government 
of the Russian Federation dated October 01.2015 No. 1050. URL: http://pravo.gov.ru/proxy/ips/?docbody=&nd=102379324&intelsearch=01.10.2015+%B9+1050 (access date: 06.09.2024) (rus.).

3	  Approval of requirements for programmes for the integrated development of transport infrastructure in settlements, municipal districts, and urban districts : Resolution of the Gov-
ernment of the Russian Federation dated December 25, 2015 No. 1440. URL: http://pravo.gov.ru/proxy/ips/?docbody=&intelsearch=%EF%EE%F1 %F2 %E0 %ED%EE%E2 %EB%E5 %ED
%E8 %E5 %20 %EE%F2 %2025.12.2015 %20 %B91440&nd=102387795 (access date: 06.09.2024) (rus.).

4	  Approval of requirements for programmes for the Integrated development of communal infrastructure systems in settlements, municipal districts, and urban districts : Resolution 
of the Government of the Russian Federation dated June 14, 2013 No. 502. URL: http://pravo.gov.ru/proxy/ips/?docbody=&link_id=6&nd=102166023&bpa=cd00000&bpas=cd00000&intelsea
rch=%C1 %FE%E4 %E6 %E5 %F2 %ED%FB%E9+%EA%EE%E4 %E5 %EA%F1++ (access date: 06.09.2024) (rus.).

documents do not show the correlation of the IDP and other docu-

ments formed and implemented by public authorities within the frame-

work of the implementation of territorial planning documents.

The authors of the paper propose a new methodological ap-

proach to establishing the procedure for delineating the areas of 

responsibility of public authorities in the preparation of IDP, filling 

a gap in the organizational, economic and legal field and ensuring 

the introduction of effective tools for the implementation of plans 

and measures for the integrated development of the city. 

The use of the proposed methodological approach, primarily 

for cities of federal significance, will allow in practice to streamline 

the interaction of authorities on the formation of a comfortable urban 

environment, ensure transparency of IDP creation process, inter-

connection of documents of various levels and decisions taken to 

create appropriate infrastructure facilities.

The presented information confirms the novelty in comparison with 

the industry approach, which is the basis of the current regulations. 

RESULTS

The monitoring of normative acts carried out by the authors of 

the article showed differences in the requirements for documents 

providing for the formation of IDPs of various directions (Tаblе 1).

Table 1. The main documents are the grounds for the formation of IDPs of various industry orientation

Name of the document to generate the IDP
Integrated development programmes *

Transport infrastructure Social infrastructure Communal infrastructure

The strategy of socio-economic development of the municipality and its imple-
mentation plan

+ + +

State and municipal programmes + + +

The plan and programme of integrated socio-economic development of the mu-
nicipality and its implementation plan

+ + +

Investment programmes of subjects of natural monopolies + + —

An agreement on the integrated development of territories or on the development 
of built-up areas

+ + —

Other investment programmes and agreements providing for the obligations of 
developers for the design, construction, and reconstruction of facilities 

— + —

Schemes and programmes for the development of a unified national (all-Russian) 
electric grid for a long-term period

— — +

General layout of electric power facilities — — +

Federal Gasification Programme — — +

Interregional and regional gasification programmes — — +

Heat supply scheme — — +

Water supply and sanitation scheme — — +

Waste management programmes — — +

Note: * — (+) — documents that are the basis for the development of IDP; (–) — documents that are not intended to be used in the development of IDP.
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The analysis of normative documents1, 2, 3, 4, 5 carried out by 
the authors of the paper, in accordance with which the develop-
ment of IDP is envisaged, and the provisions of the authorities of St. 
Petersburg, made it possible to identify the areas of responsibility 
of executive bodies of state power in the preparation and imple-
mentation of IDP (Tаblе 2).

The proposed assignment of authority for the formation of IDP to 
a specific authority is based on the principles of territorial and secto-
ral planning, which allows taking into account not only the industries 
directly established for the development of IDP, but also the need to 
involve authorities in the development of a socio-economic strategy 
of a city or region and a spatial development strategy. 

The delineation of the areas of responsibility of the authorities of 
St. Petersburg in the preparation of IDP should be legally fixed. It is 
proposed to amend the Law of St. Petersburg dated 10/28/2009 No. 
508-100 “Urban Development in St. Petersburg”5, ensuring the sepa-
ration of powers between legislative and executive authorities in 
terms of preparation and approval of IDP. Also, a necessary step is 

5	  Urban development in St. Petersburg : The Law of St. Petersburg dated October 28, 2009 No. 508-10. URL: https://docs.cntd.ru/document/891821322 (access date: 06.09.2024) (rus.).

the development and approval of the decree of the Government of St. 

Petersburg, which establishes the procedure for interaction of execu-

tive bodies of state power in the development and approval of IDP.

CONCLUSIONS

1. Based on the methods of logical and comparative analysis, 

expert assessment, a new methodological approach to establishing 

the procedure for delineating the areas of responsibility of public 

authorities in the preparation of IDP is proposed, which allows filling 

a gap in the organizational, economic and legal field and ensuring 

the introduction of effective tools for the implementation of plans 

and measures for the integrated development of the city, taking into 

account economic and spatial components.

2. Based on the conducted research for St. Petersburg, a city of 

federal significance, the areas of responsibility of executive bodies 

of state power for the preparation and implementation of IDP are 

Table 2. Areas of responsibility of executive bodies of state power in the preparation and implementation of IDP (on the example of St. Pe-
tersburg)

IDP area Committee Authority

Communal infrastructure
Committee on Energy  
and Engineering

1. Development of IDP systems of municipal infrastructure of St. Petersburg, as well as sections 
of IDP systems of municipal infrastructure of St. Petersburg concerning heat, water supply, sani-
tation and wastewater treatment.
2. Preparation of draft federal laws, legal acts of federal executive authorities, laws of St. Petersburg, 
resolutions and orders of the Governor of St. Petersburg, including resolutions of the Governor of St. 
Petersburg on approval of the scheme and programme for the development of the electric power in-
dustry of St. Petersburg.
3. Approval of the regional gasification programme for housing and communal services, industri-
al and other organizations. 
4. Approval of the resolutions of the Government of St. Petersburg on the approval of the scheme 
of water supply and sanitation of St. Petersburg, the regional programme of St. Petersburg in  
the field of energy conservation and energy efficiency improvement

Transport infrastructure

Committee for the Development of 
Transport Infrastructure

Development and implementation of programmes and measures for the development of transport in-
frastructure facilities, improvement of the transport and operational condition of roads and road struc-
tures

Transport Committee
1. Analysis, forecasting and planning of the development of the transport complex of St. Petersburg.
2. Participation in the implementation of strategic planning

Social infrastructure

Health Committee
1. Development and implementation of a healthcare development programme.
2. Ensuring the implementation of state programmes of St. Petersburg and other plans and pro-
grammes approved by the Government of St. Petersburg

Education Committee

1. Development and implementation of measures for the implementation of management in  
the field of education.
2. Coordination of activities in the field of education of the executive bodies of state power  
of St. Petersburg

Committee on Physical Culture and 
Sports

Development and organization of the implementation of programmes and plans, as well as long-
term target programmes and departmental target programmes of St. Petersburg

Economic planning
Committee on Economic Policy and 
Strategic Planning

1. Determining the necessary financial resources for the implementation of IDP and clarifying  
the compliance of the needs and budget opportunities of the city.
2. Coordination of the preparation of the procedure for interaction between the committees of St. 
Petersburg in the preparation of IDP of social infrastructure, taking into account the interdepart-
mental nature of the project (objects of education, health, physical culture and sports and culture)

Territorial planning
Committee on Urban Planning and 
Architecture

Verification of the developed IDPs for compliance with the General Plan of St. Petersburg
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Методические подходы к установлению 
зон ответственности органов власти  
при подготовке и реализации программ 
комплексного развития
Представлено исследование методических подходов к форми-
рованию программ комплексного развития. Проведен монито-
ринг положений нормативных правовых актов по разработке 
и утверждению программ комплексного развития. Выявлены 
особенности нормативных требований к формированию про-
грамм комплексного развития различной отраслевой направ-
ленности, сделан вывод о приоритете отраслевого подхода. 
Отмечены главные недостатки действующей системы форми-
рования программ комплексного развития и необходимость 
учета компонентов экономического и пространственного пла-
нирования. На основе предложенного комплексного подхо-
да для Санкт-Петербурга выявлены зоны ответственности ис-
полнительных органов государственной власти по подготовке 
и реализации программ комплексного развития, сделаны пред-
ложения по законодательному закреплению предложенного 
разграничения полномочий органов власти в части подготовки 
и утверждения программ комплексного развития.

Представленные в статье разработки позволят на практике 
решать проблему по установлению порядка взаимодействия 
исполнительных органов государственной власти при форми-
ровании программ комплексного развития, т.е. решать про-
блему, имеющую важное социально-экономическое значение 
для России.

Ключевые слова: программы комплексного развития, методи-
ческие подходы, формирование программ комплексного раз-
вития, зоны ответственности органов власти Санкт-Петербур-
га при подготовке программ комплексного развития
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