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Principles of corporate governance as the basis
for the formation of the strategic advantage
of enterprises in the construction industry

The classical interpretation of the principles of corporate governance in terms of effectiveness is important for un-
derstanding the economic essence of the management system and its evaluation. Constantly changing socio-
economic, epidemiological and geopolitical conditions make the problem of updating the principles of corporate
governance important for the clarification of the requirements to be met to ensure a strategic advantage in the con-
struction industry and to maintain competitiveness in the course of the life cycle of an investment construction
project and in the process of the long-term construction facility operation. This statement is quite logical, because
the focus of the economic science on understanding the principles of corporate governance is especially strength-
ened during periods of interphase cyclical transitions, triggered by the activation of an economic reform, accom-
panied by an increase in the uncertainty of business conditions.

The project format of modern investment and construction activities becomes the dominant form of its implemen-
tation due to the high potential of integration with targeted federal and regional programs and as a result of the ad-
equacy of the task of resource management at each stage of the project life cycle, which in turn allows to effec-

tively allocate resources in time and space.

Keywords: corporate governance, strategic advantage, management principles, economic efficiency, life cycle,

competitiveness, structure-behavior-result

I. INTRODUCTION

ack in the 19th century, the fundamental
Band up-to-date theses were formulated by

M.M. Speransky (Table 1) [1], which prede-
termined the content characteristics of modern ideas
about the principles of corporate governance. These
management principles were the basis for the reforms
carried out in Russia at the end of the 19th century [1].
The analysis of their content showed that in addition to
the priority of the object over the subject of manage-
ment, consistency and planning, management should
change under the influence of the “spirit of change”.
According to the author of the pre-revolutionary re-
forms, the requirements applied to management
should be clarified and brought to some “perfect” for-
mat. The Soviet period clearly shows how the princi-
ples of governance changed under the influence of al-
tering development challenges. Such principles as the
principles of partisanship, scientific character, demo-
cratic centralism, mass involvement in government,
discipline, planning and accounting, party leadership,
legality, and internationalism were not merely consid-
ered, but also contributed to legislative and regula-
tory legal acts. With the emergence of new econom-
ic relations and business conditions, especially in the
course of transition to the market economy, the basic
concepts of the management process, its goals and
mechanisms changed. New business entities, or busi-
ness communities emerged, which could not but lead
to a revision of the general principles of management
and the formation of their new contexts. The views
of M.M. Speransky were contributed to the present-
day principles of corporate governance, which, in
fact, adapted to changes in the external and internal
environment, and to a greater or lesser extent “were
aligned with the spirit of the times”.

Il. STRUCTURING CORPORATE
GOVERNANCE PRINCIPLES

Understanding the essence of the principles of
corporate governance in a highly dynamic environ-
ment of corporate functioning is impossible, if the
features of their application in modern conditions is
disregarded [2]. In addition, placing too much impor-
tance on a particular requirement is always accom-
panied by risks. Table 2 shows the risks of excessive
distribution and prevalence of certain requirements.
This indicates that the use of principles, as well as
management measures, is systematic and balanced.

Consistency and mutual compliance of all hori-
zontal and hierarchical components of the corporate
governance system is not only a consequence of the
continuous process of coordinating the economic
interests of divisions, services and employees, but
also the result of the implementation of the principles
listed in Table 2.

In the current environment of accelerating trans-
formation processes, organizational harmony should
not only be achieved, but also supported by mana-
gerial efforts exerted in accordance with the require-
ments arising from the essence and features of ap-
plication of management principles, provided that
the risks of each of them are minimized.

It is necessary to define the principle of efficiency
and competitiveness as the essence of the target
criterion. Thus, the internal hierarchy of the principles
listed in the Table 2 can be summarized in Fig. 2.

Following the scheme of subordination of princi-
ples, we note that the principles of integrity and rea-
sonableness, loyalty, efficiency and competitiveness
undergo significant changes in accordance with
changes in the values of society and the business
environment.
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Table 1. Governance principles of Count M.M. Speransky

No. Principle title Principle content

“ ... Lack of solid basis was the reason for our governance hitherto lacked any defined mode and many institutions, being perfect

1 | Governance instabilit i
y per se, decayed as swiftly, as they arose”

“ ... Theories are seldom of any use to practice. They comprise only one part and take no consideration to the system friction,

2 | Consistenc )
y later lamenting over the human race”

“ ... Why all human regulations are so imperfect? Besides many other reasons, due to the fact that they are mainly accomplished

Planni

3 anning fragmentary without general pattern”

4 | ldeology commitment “Correspondence of system of management to the spirit of time”
Priority of the Object over the ) ) .

5 lorlty J v “The Subject should always take into account features of the Object”

Subject of management

6 | Self-governance “Decision-making discretion — not benefit, but conditio sine qua non”

Table 2. The essence, features u risks of application of corporate governance principles

No. Principle Essence, features and risks

Congruency and compliance of hierarchal and functional levels of a corporate governance system.
Feature: organizational harmony as a consequence of coordination of interests of corporate divisions, services and employees.
Risks: development pace reduction, conflicts of interests as the source and driving force of development

Organizational harmony
(Taylor)

All decisions taken in the course of corporate governance should comply with the current legislation.
2 | Principle of legality Feature: legality should be applied to the whole corporation, it also protects the rights of corporation participants.
Risks: the waste of time for validation of actions (licensed product manufacturing, etc.)

Main strategic decisions and responsibility for their implementation are focused in one hand.

3 Principle of management Practical implementation feature: professional expertise in finance, IT, production and HR should be the basis for individual or
centralization collective decisions to ensure a common policy.
Main risks: incompetence and lack of perception of the overall pattern of development
. ) Delegating authority to subordinate governance bodies, structural divisionsl, employees.
Principle of delegation of ) ) . ) R
4 authority Fgature:.u.pdate dye to the |ncre§3|ng sclal.e.and compIeX|.ty of production, narrower management specialization.
Risks: disintegration and separatism of divisions and services
Coordination of management impact on the objects of corporate governance in order to achieve a single corporate goal.
5 Principle of activity Feature: decline of direct managing influence on the objects of governance that disregards the consequences for all objects.
coordination Risks: slowdown, loss of development sustainability and efficiency due to the lack of system information for everyone about

everyone

Bringing the corporate governance system into a state of maximum efficient use of all development resources.

Features: the key importance of the time factor and feedback in respect of the elements and the entire corporate governance
system exposed to changes in the external and internal environment.

Risks: conservatism leads to partial realization of the company’s strategic advantage and loss of its competitiveness

6 | Adaptivity principle

Principle of corporation It applies, first of all, to participation in the work of the assembly, public, scientific and discussion platforms.
7 participants involvement in Features: the possibility of participation in other corporate management bodies in the manner determined by both the law and
the work of management the constituent documents of the corporation.
bodies Risks: procrastination in finding consensus
Information support of Functioning of the integrated information support system.
8 | corporate governance Features: sufficient information must be provided for informed decision making at all levels.
principle Risks: waste of time and money on collecting excessive information
The activities of the management bodies of the corporation in the interests of the legal entity represented by it.
9 Good faith and Features: participation in the management of non-equity capital, the duty of the manager to show in the conduct of the
reasonableness principle company'’s affairs an interest similar to that of an entrepreneur in similar circumstances.

Risks: incomplete realization of the property interest of the owner of the capital
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> End of Table 2
No. Principle Essence, features and risks
The corporation’s activities must be in the public interest.
10 | Loyalty principle Features: the principle applies to both the internal and external environment.
Risks: conflict of interests, development slowdown
The state of the corporate governance system, that is ahead of the entire competitive environment, is outlined according to the
Efficiency and criterion of integrated efficiency.
11 . y . Features: additional requirements for capitalization, benchmarking, strategic priority, balance, redundancy, standardization,
competitiveness principle . . . . .
interchangeability, effective restructuring, budgeting, etc.
Risks: loss of competitive advantages, bankruptcy

This hierarchy takes account of the development pace of exter-
nal and internal factors of influence, as well as the continuous growth
and change in the structure of consumer sentiment, the emergence
of environmental and social filters, new communication technolo-
gies, the formation of public opinion, stable perception stereotypes,
etc. In the context of division of management functions and owner-
ship functions associated with the growth and increase in the scale
of corporate activities, the requirement to ensure systematic actions
for the benefit of a corporation is updated. It is implemented in prac-
tice according to the principle of good faith and reasonableness,
which implies responsibility not only for one's own actions, but also
for evaluating the actions of other persons in terms of compliance
with corporate interests. In this regard, it is important, on the one
hand, to identify corporate interests, on the other hand, to establish
the degree of freedom of corporate divisions, services and employ-
ees in their activities.

It is obvious that the totality of all corporate interests cannot be
reduced to the interests of the founders and owners [3]. They also
do not always coincide with the those of the state. In this respect, it
is no coincidence that the concept of “interests of a legal entity”
(article 53 of the Civil Code of the Russian Federation) is fixed by the
law and allows the autonomy and partial isolation from the state in-
terests of a business entity, having the status of a legal entity.

The application of legality, loyalty, integrity and reasonableness
principles in the corporate management of a construction company
is the requirement established by the legislation of the Russian Fed-
eration in terms of pricing and estimated rationing in the field of

urban planning, rules of land use and development, organization of
design and construction works, as well as related mandatory mea-
sures aimed at obtaining approvals, permits and other documents
issued by authorized bodies [4]. In such a case, depending on the
situation, the company focuses on one of the principles in its activi-
ties, for example: if the activities of a construction company are
more dependent on budgetary funding, then the principle of legality
is taken as the basis; in case of extra-budgetary funds, the principle
of good faith and reasonableness prevails.

At the same time, the effectiveness of management of a large
construction corporation depends on the joint application of several
principles, such as the principle of management centralization, del-
egation of authority, coordination of activities and information sup-
port. For example, strategic decisions are made by the head office
(the meeting of founders), while local issues are resolved by subsid-
iaries in interaction with the head office of a large corporation en-
gaged in the construction and sale of residential and commercial
real estate in different regions of the country. At the same time, the
information necessary for decision making is timely communicated
both to the head office and the subsidiaries.

Corporate business stereotypes, that are currently being
formed, are largely determined by loyalty requirements, but the con-
tent of principles of efficiency and competitiveness remains perhaps
the most susceptible to dynamic changes in the environment, given
the impossibility of ensuring competitiveness outside the modern
understanding of efficiency underlying the sustainable development

of a construction corporation.

—  Target criterion level

A

P Efficiency and competitiveness principle

| Supporting level |

Legality principle

Management centralization principle
Delegation of authority principle
Activity coordination principle
Adaptivity principle

Principle of corporation participants involvement
in the management bodies work

Information support of corporate governance principle

v

Base level

Organizational harmony

>

Fig. 1. Hierarchy of corporate governance principles in the construction sector
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The focus of the principle of competitiveness and efficient imple-
mentation is placed on economic efficiency, while social and envi-
ronmental efficiencies are fixed within acceptable limits (restrictions)
and considered in the process of corporate activities as social and
environmental filters [5, 6].

Fig. 2 shows that the focus is placed on the target efficiency. The
determination of the concept of target efficiency of corporate activ-
ity, which objectively follows from the need to implement the princi-
ples of efficiency and competitiveness, within the framework of the
fundamentals of the management theory, involves the decomposi-
tion into goal setting and executive efficiency [7].

The first component focuses on the degree of validity of corpo-
rate goals, including their selection and quantitative measurement.
Performance efficiency reflects both the degree and quality of
achievement of the set goals, which in turn is the basis for the com-
petitiveness of a corporation.

All these types of economic efficiency are interrelated and come
as a result of the certainty of values of functional and process effi-
ciencies, set by the level of the target efficiency. In such a case,
target effectiveness is a direct consequence of the strategic focus
of activities. In the internal contour of Fig. 2, feedbacks show the
need to organize a continuous process of targeted focus of corpo-
rate development with regard for the economic efficiency deviations
of actual indicators in resource, functional and process sections [8].

Structuring the above types of economic efficiency of corporate
governance requires their consideration not only depending on the
types of resource provision or hierarchical levels, but also by project
types and stages of project cycles. Accordingly, the target indica-
tors of economic efficiency determined at each stage of corporate
development are conventionally final, since they accumulate the

previous effects and costs that date back to the previous stages of
the life cycle of a real estate facility.

Thus, it is the target efficiency that is a decisive factor in relation
to the resource, functional, process and project efficiency. The over-
all economic efficiency is ultimately determined by the degree of
achievement of the pre-set final goals of the corporate activity.

lll. THE MAIN TRENDS OF CHANGES IN THE
PARAMETERS OF THE LIFE CYCLE OF COMMERCIAL
REAL ESTATE PROJECTS

The project format of modern investment and construction ac-
tivities becomes the dominant form of its implementation not only
due to the high potential of integration with federal and regional tar-
get-oriented programs, including national projects, but also as a re-
sult of the adequacy of the task of managing the supply of resources
at each stage of the project life cycle, which in turn allows project
developers to effectively allocate resources in time and space. The
framework of the concept of “structure-behavior-result” (SPR) as-
sumes that the systemic characteristics of the external environment
in relation to corporate activities directly determine the type of be-
havior of a corporation and, accordingly, the effectiveness of its ac-
tivities [9]. In fact, in relation to the subject area under consideration,
the industry-specific features of corporate activities determine the
inter-corporate, inter-project and inter-phase distribution of resourc-
es. This means that as a result of competition for resources, a cer-
tain “rational system of corporate governance” (RSCI) is eventually
developed [10]. Its distinctive features relate to the goal of accelerat-
ing the initial stages of project cycles in terms of rational resource
consumption, included in the complex portfolio of real estate proj-
ects with regard for the factors of price and non-price competition

Information environment

Conditions and phase of the
national economy development

Economic interests of the consumer
environment of production the sphere etc

Foreign economic
challenges

\ 4

Target economic P

Social filters

Quality of goal-setting

Expected economic efficiency E?

Resource economic efficiency by function E;

A 4

efficiency E,

Environmental filters

Goal-setting economic efficiency

Performance
economic efficiency

AE, =E/ -E}
A 4 A 4

v

Functional economic efficiency

Economic efficiency
of management function

Quality of goals attainment

Level of actual labor costs
compared to planned ones

Actual rate of economic efficiency E2

Resource economic efficiency in processes E?

Resource economic efficiency E,

Economic efficiency
of processes implementation E

v

Process economic efficiency

implementation E, P :
| E = F(E) E, = F(E) |
» Project economic efficiency £, [«
Economic efficiency l
of project pool - —
Economic efficiency summary
n E —

E, = F(E\. E%. .. EL,) sum E.n,=F(E.E, E, E,)
Competitive outline Competitiveness Partner circle

Fig. 2. Types of economic efficiencies of corporate activities in managing the life cycle of a real estate facility
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P> that minimize the cost of producing finished construction products

(Fig. 3). Rational resource consumption differs from minimalistic ap-
proaches in terms of its principal position in relation to the thesis of
“obtaining corporate profit at any cost”. The inadmissibility of dete-
rioration of the project social and environmental parameters cur-
rently fully complements the technical and technological require-
ments [11].

Rationality as a concept that combines the goals of the “Na-
ture — Society — Man” system and cuts off the goals of obtaining
super-profits by the business environment reflects the desire of the
elements of the system to reach a consensus of interests. By pro-
jecting corporate interests to the management system, we will be
able to take account of the results of many years of researches fo-
cused on the essence of industry-specific corporate governance.

The meaning of this concept is reduced to the need for con-
tinuous development of the resource base needed for the imple-
mentation of project cycles. At the same time, it is quite obvious that
each stage of the project implementation requires a special re-
source, and the polycentric format of corporate activities boosts the
relevance of the problem of developing the construction resource
base due to the the need for long-term partnerships, given the com-
plexity of construction projects [12]. As for construction within the
framework of a nation-wide project in a certain territory (for exam-
ple, a special economic zone, a territory of advanced socio-eco-
nomic development), resource provision should encompass not
only the construction stage of the project cycle, but also the con-
struction facility operation. The latter is also divided into characte-
ristic stages.

The analysis of the activities, performed by construction corpo-
rations, shows that the creation of construction products is not the
only stage where construction services are in demand [13]. The
implementation of current and major repairs, reconstruction of real
estate facilities in operation requires the involvement of professional
construction organizations and the experience has proven that the
best results are achieved by general contractors involved in the ini-
tial phases of project implementation [14]. As an example, Fig. 4
shows the life cycle of a conventional commercial real estate project
divided into consolidated stages (the construction of an oil pipeline
with a diameter of 780 mm in the context of non-decreasing demand
and stable operation within the coming 35-40 years).

Given the fact that this is a highly risky project, stages of its im-
plementation should entail tightened safety measures. They include:

1) periods of continuous diagnostics of the system condition .
They are carried out on an ongoing basis and interrupted to perform
light and major repairs, as well as renovation;

2) periods of preventive measures and routine repairs Tj", which
include not only the planned replacement of certain components of
fixed assets. We assume that preventive measures are carried out in
a planned manner, that they do not significantly affect the resource
consumption and do not require the involvement of independent
contractors. Hence, we will only indicate periods of current repairs on
the chart. The cost of current repairs should correspond to the task
of restoring and capitalizing the original cost of a construction facility;

3) periods of major repairs T. In practice, such periods may
differ from the projected ones in terms of the start time, amount of
work performed, and costs. It is important to understand that the

Fig. 3. Basic concepts of “structure-behavior-result” broken down by stages of the life cycle of commercial real estate: CP — construction
product; GCP — gross corporate product; GDP — gross domestic product; Gréc?, Gréc® — growth of GCP and GDP accordingly



HenBwXnUMoCTb: 3KOHOMUKaA, ynpaeneHue

MexayHapoaHbIi Hay4HO-TEXHUYECKUIA XXypHan

OcmumanbHblii pasaen

#1 /2021

11

cost of major repairs must correlate with the prospects for the devel-
opment of this property with regard for the alternative modes of its
operation, as well as the technical and technological potential for the
facility improvement;

4) renovation periods T?, involving the renewal of linear and
ground-based constructions. The capital intensity of the renovation
is a consequence of the scale of renovation, that may involve the
change in its functional purpose, capacity and significant correction
of the level of operating costs.

We study the cost characteristics of the project cycle from the
point of view of the potential and structure of emerging management
problems and visualize them on the life cycle graph of a conven-
tional commercial real estate project (Fig. 4). The main method-
ological assumption of the project cycle is the concept of total cost
of ownership (TCO). In the international practice, it is used as an
established concept of the “Total Cost of Ownership (TCO)” and is
applied to the valuation of goods and wares, products or systems.
Its essence is a comprehensive assessment of the total costs born
throughout the entire life cycle of the project, including the pre-in-
vestment stage, iissuance of initial permits, making contracts and
selecting contractors for investment and construction activities, con-
struction, operation of the facility through its liquidation at the end of
the project lifecycle. Thus, along with market indicators, investment,
collateral, and liquidation values, it is advisable to monitor the pace
of the total cost of ownership of real estate within the framework of
the TCO concept. This indicator becomes the main indicator for
a developer or an investor.

Plummeting values (CH(t)), namely C°' > CP?> CP3> Cr*and Cr®,
are the consequence of the accumulation of depreciation of the li-
near property and growing operating costs, which naturally increase
the TCO and encourage the owner to take measures to reduce the
cost characteristics of the life cycle of the property.

The decision on the scope of repair and reconstruction of pipe-

lines is influenced by the following circumstances:

o firstly, the pace of production and the demand for transported
raw materials;

e secondly, the projected parameters of the design cycle with
regard for the wear resistance of materials, the geophysical
conditions of the pipeline, as well as the operating mode set
by the design characteristics;

e thirdly, the degree of compliance with the design requirements
in terms of the operation of the pipeline;

e fourthly, the nature of the environmental impact on the techni-
cal condition of the pipeline (the influence of overpasses close
to each other, natural factors, including groundwaters, earth
movement, etc.);

o fifth, the potential of innovative preventive maintenance tech-
nologies;

e sixth, the level of decapitalization of the project broken down
by the periods and phases of the project cycle, etc.

The latter circumstance is of fundamental importance: the larger

the decapitalization value, that is, A, the larger the amount of the
planned work to be carried out. In practice, this means that these

Fig. 4 The life cycle of a commercial real estate project (exemplified by the construction of a pipeline facility divided into consolidated stages):
V" — market value of the commercial real estate; V' — investment value at the delivery stage; T¢, T¢, Ty, T4, T™, T' — corporations' interests
zones; TCO — total cost of ownership of real estate object; T/ — life cycle stages duration |
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P> amount of work are of economic interest to construction corporations,

forcing them to participate in competitive placement of contracts.

The decision of the owner to hire a contractor is influenced by

the following factors:

o firstly, contractual terms and obligations of the Customer (the
owner) and the Contractor involved in the first and second
stages of the project;

* secondly, the balance sheet holder has its own production fa-
cilities for the repair and reconstruction of pipelines;

e thirdly, local contractors can minimize the costs of expedition
and shift modes;

e fourthly, the state of the competitive environment and potential
opportunities can reduce the cost of repairs and reconstruc-
tion of the pipeline, etc.

The studies show that construction contracts of the extended type
are usually not concluded, and the choice of the Contractor is influ-
enced exclusively by the cost characteristics, therefore, the Project is
deprived of capitalization [15]. This approach reduces the wear, but,
as a rule, performance characteristics do not change. It is quite obvi-
ous that the Project developer and the General Contractor, who are
aware of all the technical, technological and geophysical details of the
properties, are able to really assess not only the scope of work, includ-
ing the entire pipeline length, but also to have the highest quality work
done. At the same time, we will mind that projects that have long life
cycles are implemented by the teams whose composition may
change in the process, but if BIM technologies are applied, the ac-
curacy and consistency of information available at all stages of the
project implementation allows to solve the problems of maintenance
and growth of the market value of the Project without prejudice to the
comprehensive assessment of operational issues. The need for BIM
technologies is determined by the market nature of the corporate ac-
tivities performed by the Contractor and the Customer, who also
needs to increase the value of the business enterprise [8].

Starting from the end of 2020 o information, documents, materi-
als concerning the operation of a building and a structure, including
the maintenance of a building or a structure, current repairs of
a building or a structure, and operational control are subject to inclu-
sion in the information model'.

The information model of a capital construction facility, including
processes of collecting, processing, classifying, recording and elec-
tronic storing of interrelated information, documents and materials
about a construction facility and (or) the demolition of a construction
facility;

The development and maintenance of an information model of
a construction facility are performed by the developer, the customer,
the person who provides or prepares the investment due diligence,
and (or) the person responsible for the operation of a construction
facility.

IV. Conclusion

Thus, understanding and clarifying the history of a construction
facility allows the owner to minimize the total costs, since it enables

1 Resolution of the Government of the Russian Federation, September 15, 2020 No.
1431 “On Approval of the Rules for the Formation and Maintenance of the Information Mod-
el of the Capital Construction Object, the Composition of Information, Documents and Ma-
terials Included in the Information Model of the Capital Construction Object and Submitted
in the Form of Electronic Documents, and the requirements for the formats of these elec-
tronic documents, as well as on amendments to paragraph 6 of the Regulations on Per-
forming Engineering Surveys for the Preparation of Project Documentation, Construction,
Reconstruction of Capital Construction Objects”.

him to realize that in most cases they depend on the quality of pre-
investment and construction stages, that's when the efficiency of the
facility’s service life and its phases are specified. The frequency and
duration of ongoing repairs, the need for major repairs and the lack
of alternatives to renovation in all cases are specified in the project
documentation and, in accordance with the concept of “structure-
behavior-result”, the pace of structural factors of the external envi-
ronment is considered.

Changes in the parameters and objectives of consolidated proj-
ect stages are effectively evaluated using the tools of the concept of
“the total cost of ownership”. The comparative analysis of predictive
methods of strategic focus confirms the advantage of foresight
methods, allows not only to identify “the breaking points” in the life
cycle of a commercial real estate facility, but also to identify the
potential for the parallel development of events.
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MpuHUMNbI KOpNOpPaTUBHOIO
ynpaBneHusi Kak ocHoBa opMUpoBaHUs
cTpaTern4eckoro npemmyLiecTsa
npeanpusaTUA CTPoUTesNIbHOMW cdepbl

Knaccuyeckas TpakToBka NpUHLMNOB KOPMOpaTMBHOIO ynpasie-
HMSA KaK OCHOBHbIX TpeboBaHui obecrneyveHns ero aceKTUBHO-
CTW BaxKHa, B NepBYo o4epefb, Ans MOHUMaHWUA 3KOHOMUYECKON
CYLLIHOCTUN CUCTEMBI YMPaBIIEHUs, a TakXXe BbIpaboTKN KpUTEPUEB
ee oueHkn. O6LLEeN3BECTHO, HYTO NPUHLMNbLI ONPEAEnstoT NOAXO-
[bl K OpraH13aLmMoHHON PeCTPYKTypu3aLmm, a Takxke BbISBIEHNIO
XapakTepa [edTenbHOCTU Cy6beKTOB ynpaB/ieHUs 1 MeXaHU3MOB
X B3aMMOZENCTBUS C ob6bekTamu ynpaBneHus. B HacTosiiee
BpPEMS, B CBA3M C NOCTOSHHO MEHSIOLLMMUCH COLManbHO-9KOHO-
MWUYECKUMM, SNUAEMMONOTNHECKUMMU U F€ONONUTUHECKUMM YCHO-
BMSIMKW, Mpob6fiemMa akTyanusauun MpUHLMNOB KOPMOpPaTUBHOMO
yrnpaBfieHns BaXHa B LiENsX YTOYHEHUS TpeboBaHui obecneve-
HUS CTpaTerM4eckoro mpeumyLlecTBa B CTPOUTENbHOW cdhepe
KaK [OCTUXKEHUSI YCTOMYMBOIO COCTOSIHUS KOHKYPEHTOCMNOCO6HO-
CTW HE TOMNbKO B XXU3HEHHOM LIMKI1E MHBECTULIMOHHOMO CTPOUTEb-
HOrO NPOEKTA, HO M B NMEPCMEKTVBHOM SKCMITyaTaLMOHHOM LIMKIIe.
OTO BMOJSIHE IOMTUYHO, TakK Kak BHUMaHWE 9KOHOMWYECKOW Hayku
K MOHVMAaHWIO MPUHLIMMOB KOPMOPATVMBHOMO YrpaBneHUst OCO6EH-
HO ycunuBaeTcs B nepuopbl MexXdal3oBbIX LMKINYECKMX nepe-
X0[0B, 06ecrneynBaeMbIX akTMBu3auuern pepopmMmpoBaHns 3Ko-
HOMWKM, CONPOBOXAAEMOM POCTOM HEOMNPEAENEHHOCTUN YCIIOBUIA
XO3ANCTBOBAHMS.

[MpoekTHbIN hopMaT COBPEMEHHON WMHBECTULMOHHO-CTPOUTENb-
HOW OeATeNbHOCTN CTaHOBUTCS OOMWHUPYHOLLEN hOpMOW ee pe-
anuM3auum He TONbKO BCMEACTBME BbLICOKOO MOTEHuMana co-
nps>keHns ¢ defepanbHbiMU afpecHbIMA U peroHasibHbIMU
nporpaMMamu, a Takxe HauMoHanbHbIMU NPOEKTaMu, HO U B pe-
3ynbrarte afjeKBaTHOro COOTBETCTBUA 3a4a4e yrnpaBneHus pecypc-
HbIM O6eCne4YeHnem CTaguii NPOEKTHOrO XU3HEHHOIO LMKNa, YTO,
B CBOI O4epefb, MO3BONSET aPdeKTVBHO pa3meLLatb pecypchl
BO BPEMEHM 1 B MPOCTPaHCTBE.

KnroueBble cnoBa: KopriopatvsHoe yrnpasrieHne, cTpaternye-
CKOE MpenMyLUeCTBO, MPUHLUMILI YrpaBieHUsi, S3KOHOMUYECKasi
3GPheKTUBHOCTb, XWU3HEHHBIV LMKIT, KOHKYPEHTOCIOCOBHOCTb,
CTPYKTYpa-rnoBeAeHne-pe3ynbtat
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Transforming housing construction: project cost
management challenges

Problems related to the transformation of housing construction based on the transition from shared-equity con-
struction to project financing are being investigated. Along with the socio-economic benefits for consumers and an
increase in the stability of the housing market, there are phenomena that negatively affect developers. The chan-
ges that affected the legislation governing the relationship between equity holders and developers affected not
only the introduction of escrow accounts, but also amended the requirements for the contract of shared-equi-
ty construction, the composition of the rights and obligations of the parties to the contract, the methods of secur-
ing activities, and increased liability for violation of the terms of the agreement of shared participation. This cre-
ates new economic conditions for the activities of developers. The analysis of the changes established by the law
by the analysis of differences in legal regulation of activity of builders in two periods became a research objec-
tive: when obtaining the construction license before and after the date of introduction of new norm. As a result of
the analysis, contradictions are revealed and assessment of their consequences is made for activity of builders.
The basic principles for successful transformation are justified: stage, awareness and system, feedback. The con-
clusions were drawn and concrete proposals were made to amend the legislation, including elimination of con-
tradictions in the dual legal regulation of the activities of developers using various project financing schemes, in
agreement with banks for the phased disclosure of escrow accounts, the introduction of costs for transport and en-
gineering infrastructure into the project budget, as well as interest on loans for its creation and others. These mea-
sures will preserve the effectiveness of housing construction and the sustainable activities of developers as a re-
sult of the transformation of the industry.
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INTRODUCTION

ousing sector still remains problematic in Rus-
Hsian Federation: not enough new square me-

ters are being introduced, decrepit and dilap-
idated housing stock is being slowly liquidated, low
availability and high housing prices are being ob-
served, mortgages are expensive, rental housing mar-
ket is poorly developed, etc. Government makes con-
siderable efforts to create conditions by providing citi-
zens with housing, whose strategic goals are achieved
in the framework of the national project called “Hou-
sing and urban environment”'. Housing for 5 million
families are required yearly, where one needs to pro-
vide 120 million m? of ready-made housing. Significant
role here is assigned to building owners, especially to
systemically important ones, who build about a quarter
of housing put into operation. However, the transition
of industry to new business conditions has created dif-
ficulties in its functioning due to changes in the system
of funding and contractual obligations?.

Currently, the legislation in the field of shared-
equity construction in the housing sector is undergo-
ing drastic changes. Along with the visible and unde-
niable social positive effects, the implementation of
these changes creates issues the building owner
faces. Researches have been theoretically and prac-

management while the life cycle of the project and
a capital construction facility [1, 2]. Related conse-
quences have been analyzed for participants in the
investment and construction process, the real estate
market as a whole, as well as for consumers of
ready-made housing [3-6]. Meanwhile the entire
business environment, the system of contractual re-
lations, the size and types of economic interests of
their participants are being significantly changed,
new risks are being redistributed and appeared, in-
cluding for building owners [7]. Detailed study of the
economic instruments of the current transformation
of housing construction will allow to formulate ap-
proaches to reduce the negative impact of factors
being particularly strong while the transition period.
Shared-equity construction is a form of invest-
ment activity where the construction or investment
entity (building owner) attracts monetary funds from
participants in shared-equity construction (share-
holders) — namely citizens or legal entities — for the
construction of real estate facilities®. Considering the
ongoing transformation of economic relations in this
area, it can be stated that shared-equity construction
practically ceases to exist. Investments in the con-
struction are made in the form of project funding with
the participation of the bank, which becomes an in-
termediary between individuals and legal entities and

tically carried out in the field of methodology and
forecast results of innovations in cost and funding

1 Passport of the national project “Housing and urban environ-
ment”. URL: http://government.ru/info/35560/ (accessed 08.01.2021).

2 List of system-forming organizations of the Russian economy
in the field of construction and housing and communal services. URL:
https://minstroyrf.gov.ru/docs/61367/ (accessed 06.01.2021).

the building owner. Monetary funds of the sharehold-
ers remain their property, thus they are put on the

3 Federal Law of December 30, 2004 No. 214-FZ “On participa-
tion in the shared construction of apartment buildings and other real
estate objects and on amending certain legislative acts of the Russian
Federation”. URL: https://www.consultant.ru/document/cons_doc_LA
W_51038 (accessed 08.01.2021).
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escrow accounts and are a source of lending to building owners at
an optimized interest rate within the framework of project funding*.

According to the authors, the transition to the new funding pro-
cedure cannot be one-time, thus the mandatory period is needed
where the construction of facilities subject to the previous legislation
shall be completed, as well as all contradictions and conflicts be-
tween the old and new legal regimes shall be resolved.

Along with the funding procedure change the requirements for
the contract of shared-equity construction, the composition of the
rights and obligations of the parties to the contract, as well as ways
of making activities have been amended. Liability for breach of eg-
uity investment contract deadlines has been tightened.

MATERIALS AND METHODS

Purpose of this study was to analyze changes in legislation for
participants in shared-equity construction that had a significant im-
pact on the cost of projects and the financial stability of building
owners, as well as to identify issues and develop proposals for the
solution.

Changes related to the legislative introduction of new rules for
shared-equity construction have been identified as the analysis sub-
ject matter. Let us consider the differences in the legal regulation of
the two types of building owner activities:

1) construction of facilities under the permit for construction
(hereinafter — PfC), received prior to July 1, 2018;

2) construction of facilities under PfC received following July 1,
2018.

About half of all shared-equity construction projects (about 50
million m?) are currently being carried out under PfC received prior
to July 1, 2018. This is due to the following two factors:

1) 2.5 to 3 years are required for the construction of a typical
multi-entrance multicompartment building (MCB) (with an area of
about 25 to 35 thousand m2), along with all the procedures for com-
missioning and delivery to regulatory authorities. Accordingly, unless
PfC have been received shortly prior to July 1, 2018, then the con-
struction continues;

2) majority of major building owners have received a large num-
ber of PfC “forward” shortly before the changes in the legislation
announced. Some of them have become unnecessary and related
costs unjustified — those ones being under a “junk” design. Paying
change to permitted use (PU) of the land plots and formal PfC have
become direct damages to building owners, since, contrary to ex-
pectations, changes in legislation have not allowed to continue to
sell such facilities under the same equity funding pattern where the
construction fails to comply the criteria. But majority of these facili-
ties have been able to confirm the compliance with the criteria and
retained the equity funding pattern.

Key issue of regulating the economic indicators of building own-
ers is the list of expenses being carried out at the cost of sharehold-
ers. Thus according to PfC received prior to July 1, 2018, itis a short
and exhaustive list of articles. According to PfC received following
July 1, 2018, the funding streams have been expanded, but more
restrictions involved.

It should be noted that the transformation of construction indus-
try in terms of changes in the legislation on shared-equity construc-
tion with the introduction of new rules and restrictions, according to

4 Federal Law of December 25, 2018 No. 478-FZ “On Amending the Federal Law”
On Participation in the Shared Construction of Apartment Buildings and Other Real Estate
Objects and on Amending Certain Legislative Acts of the Russian Federation. URL: https://
www.garant.ru/products/ipo/prime/doc/72036930/ (accessed 10.01.2021).

the authors, is not a systematic one. Lots of issues are being re-
solved by “point” method, as well as there is no built phased logic
transition to the new regulation of activities of building owners.

Research method was to compare the permitted cost items for
the two funding patterns, depending on the date of receipt of PfC.

Thus according to shared-equity construction pattern the follow-
ing funding streams are allowed, including for: costs of the actual
construction of a residential facility; purchase of a lease or owner-
ship of the land plot and payment of rent for the shared-equity con-
struction; payment for the development of design documentation,
engineering surveys and follow-up examination; construction of en-
gineering networks within the land plot; payment for connecting the
networks to engineering and technical support; reimbursement of
costs under the contract on the development of the territory and
implementing functions of building owner when the construction of
economy-class housing; reimbursement of costs under contracts for
the development of built-up areas, integrated development of the
territory and the complex development of the territory and the fulfill-
ment of contractual obligations of building owner; payment for the
documents registration on the territory planning, as well as for the
construction of infrastructure facilities; payment of interest on the
trust loans; costs of state registration of the co-investment contracts.

All the above-mentioned costs are also provided for by the new
provisions, however the related list has been significantly expanded.
Thus under the project funding pattern the payment of interest and
repayment of principal trust loans are possible; placing temporarily
available funds on deposit are permitted, as well as payment of ser-
vices of the bank, transfer funds to the account in another autho-
rized bank, pay the taxes, revenues, mandatory contributions to the
compensation fund; returning the funds and interest for their use to
shareholder; pay salary along with related taxes, contributions to
insurance, pension, and LPA fund, as well as guarantees and com-
pensation; pay for services of commercial executive body of build-
ing owner; implement the costs of premises keeping and utilities
from the date of entry into operation of the facility up to the registra-
tion of ownership rights.

RESULTS

Thus, the building owners who received PfC prior to July 1,
2018, cannot implement a number of important current operations
of shareholders’ money compared to building owners who received
PfC following the introduction of new provisions and are forced to
use other sources of funding, such as to reimburse the major amount
of debts for the targeted loans and payment of interest and reim-
burse of the major amount of debt of the specific borrowings.

It is necessary to pay special attention to the fact that the exclu-
sion of the opportunity to attract new non-targeted borrowings and
loans since December 25, 2018 jeopardized the funding of the cur-
rent activities of the building owners with PfC received prior to July 1,
2018, since all the costs not provided in the list are prohibited to fund
from the money of shareholders, and the building owner has no
other sources in the absence of profit.

At the same time, in contrast to PfC received following July 1,
2018, more “early” ones also have a number of advantages, namely:

1) simplified control over transactions on the building owner’s
settlement accounts (hereinafter — special accounts), including the
prohibition of costs not related to the project: for instance, purchase
of shares, as well as issuance of new borrowings. According to PfC
received following July 1, 2018, the bank analyzes such indicators
as the share of advances under the general contractor and the
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P share of operating costs in the project budget, which is indicated in

the project declaration, and requests documents confirming the in-
tended purpose of the payment;

2) possibility of further performance of obligations, including the
payment of interest, receiving new tranches of non-targeted credit
contracts and targeted loan agreements, as well as the execution of
the surety agreements, which have been made prior to December
25, 2018 before No. 478-FL entered into force, according to which
all building owners since December 25, 2018 are prohibited to at-
tract new non-targeted loans;

3) possibility to reimburse the previously incurred costs through
receiving the targeted loans and borrowings;

4) in addition, the new restrictions, according to which one build-
ing owner can have only one construction permit, do not apply to
PfC received prior to July 1, 2018. Building owner should not have
obligations under the loans and borrowings not related to the con-
struction. Securities are also forbidden for issuance. Also, the
amount of the building owner's obligations not related to the attrac-
tion of monetary funds from the participants of shared-equity con-
struction and construction should not exceed one percent of the
project cost of construction. Property owned by the building owner
should not be used to ensure the performance of the obligations of
third parties;

5) analysis showed that the building owner who received PfC in
the interim period between July 1, 2018 and July 1, 2019 suffered
additional restrictions that oblige to restructure the business and
conduct part of the operating activities in a different legal field. Paral-
lel operation of different norms indicates the absence of a devel-
oped mechanism for the phased transformation of legislation in
shared-equity construction.

As the effort to consolidate control of the activities of building
owners, since September 1, 2018, the duty of opening bank ac-
counts of building owners (hereinafter — special accounts) for all
building owners, regardless of the date of receipt of PfC (as amend-
ed by 175 FL dated July 1, 2018). But the control of transactions
under these special accounts, as mentioned above, differs from PfC
received at different times. According to amendments made to
214-FL (as amended by 175-FL dated July 1, 2018), the next step
was the mandatory transition to a new funding procedure using es-
crow accounts since July 1, 2019. Starting from 2023, the use of
escrow accounts in order to avoid direct attraction of shareholders'
funds shall become the only way to purchase an apartment under
the co-investment contract.

Funding pattern using the shareholders' funds within the transi-
tion period could be retained only by those projects that have re-
ceived a Criteria compliance statement (CCS) when performance of
mandatory requirements in terms of co-investment contracts
amounts under PfC of at least 10 % of the total area sold, and not
less than 30 % of the facility construction readiness. For systemi-
cally important building owners, as well as for those who have been
involved in the construction of social facilities, these indicators were
reduced to 6 and 15 %, respectively. As a result, a number of build-
ing owners are completing the construction under to the previous
funding pattern along with the attracting money of shareholders to
special accounts.

DISCUSSION

Under current situation, when there are several types of legal
regulation of the same activity in parallel, major building owners face
significant difficulties. Thus, unless the building owner implements
a large project for the construction of residential and commercial

real estate with a single engineering and social infrastructure, have
already received PfC for the land plots and performs building activ-
ity, and other plots are for prospective — this building owner falls
within double (or maybe even triple) legal regulation. For the facilities
with PfC with a date prior to July 1, 2018 and from July 1, 2018 to
July 1, 2019 (subject to receipt of CCS) — this is bank control of
transactions on special accounts plus special restrictions on activi-
ties not related to the target one, and for the facilities attracting funds
from shareholders to escrow accounts — cooperation with banks on
project funding and other requirements for the building owner in
terms of its compliance with the activities performed. At the same
time, the building owner provides reports on its activities to the su-
pervisory authority as a single legal entity, which entails a contradic-
tion in the assessment of compliance with the requirements on be-
half of the supervisory authority.

Another important issue is that the building owner who is forced
to attract project funding faces strict requirements of banks for su-
bordination of the target project loan related to other loans and bor-
rowings the building owner has at the date of applying for project
funding. Unless at the moment the building owner has outstanding
obligations on old non-targeted loans and borrowings, or other tar-
geted loans from other banks — this makes project funding greatly
complicated, and sometimes impossible to do.

It should be noted that the building owner is not always able to
transfer existing new projects to separate legal entities — namely
specialized building owners — without significant losses in order to
avoid this barrier. This is due to the terms of land lease contracts,
developed technical and economic indicators, as well as with a sin-
gle social and engineering load for the entire development, etc.

Thus, the transition period in the ways of control and implemen-
tation of project funding requires substantial and detailed elabora-
tion and changes in a number of related legislative norms to simplify
and accelerate this transition. In other words, it is necessary to
quickly develop and implement a mechanism for regulating this
transformation, namely:

e collect data and analyze the current status of existing building

owners in terms of legal regulation of their projects;

e consolidate and systematize the positions of regulatory au-
thorities regarding each project, especially in regions where
there are significant subjective differences in the regulation of
building owners' activities;

¢ climinate contradictions between the existing regulations, as
well as amend the enactments.

e projects that attract shareholders' funds through escrow ac-
counts, should be provided with a single mechanism for the
building owner's interaction with banking institutions, registry
of Russian Federation, Cadastral Chamber, supervisory au-
thorities, as well as establish communications, build an elec-
tronic document flow, including with the participation of share-
holders.

Since the further activity of building owners is possible only
through escrow accounts and project funding, the development of
such a mechanism with the creation of a single digital information
platform shall become an important step for the planned implemen-
tation of the national project called “Housing and urban en-
vironment”.

As noted, approaches to managing the project cost of construc-
tion in the context of the new funding pattern using escrow accounts
are fully and widely described and analyzed [8-14]. However, the
subsequent changes in the legislation in shared-equity construction
are already aimed at regulating this mechanism for implementing the
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building owners' activities. Thus for instance, No. 841216-7 law draft
(Adopted by the State Duma of the Russian Federation in the third
reading dated July 7, 2020, published on July 13, 2020) introduces
the following amendments: to disclose funds in escrow accounts
following the completion of construction, the building owner shall
only provide the bank with a permit to put the facility into operation.
Previously, it was required to additionally provide an extract from the
USRN confirming the registration of ownership rights in respect of
one shared-equity construction facility. This regulation reduces the
period for receiving funds from escrow accounts by at least 1 month,
which reduces the building owner's costs for servicing the loan and
releases funds for other projects.

Building owners are currently widely discussing the possibility of
phased disclosure of escrow accounts during the construction of
the facility. Banks are not yet ready for this step due to the lack of
a mechanism to ensure funding of the facility construction in the
event of the building owner’s insolvency, since the funds from the
escrow accounts shall be returned to the shareholders by banks in
full. Alternative option is the disclosure of escrow accounts exclu-
sively for the reimbursement of part of the bank's loan [15].

In addition, one should note a single significant change in the tax
legislation, which is directly related to the building owner's activities.
Federal Law No. 210-FL dated July 27, 2019 amended the Tax Code
of the Russian Federation, according to which building owners dat-
ed January 1, 2020 received the opportunity to include in the costs
for profit taxation purposes the expenses incurred for the creation of
social infrastructure facilities that are transferred to state or munici-
pal ownership unpaid. This much-needed regulation shall allow
building owners to partially compensate their expenses in the
amount of income tax on the value of the property transferred®.

In terms of finalizing this regulation, the following should be
amended:

1) Law No. 210-FL, by adding the list of facilities, the costs of
creation of which can be considered by the building owner for the
purposes of profit taxation, transport and engineering infrastructure
facilities;

2) Tax Code of the Russian Federation, which shall allow one to
consider the costs of the building owner in the form of interest on
loans received for the construction of social facilities, as well as
transport and engineering infrastructure facilities;

3) Tax Code of the Russian Federation, which shall allow one to
consider the costs of the building owner for the maintaining built
social facilities, as well as transport and engineering infrastructure
facilities since commissioning up to the transfer into state or munici-
pal property.

Analysis of the current status of the regulatory framework, con-
sidering recent amendments, has shown that the large-scale legisla-
tive reforms affecting all participants in the investment and construc-
tion process, especially in such strategic areas as housing
construction and its cost management, should be based on the fol-
lowing principles:

First principle is phasing, providing the legal transition from one
legal field to another without presence of conflicting regulations,
leading to the complications of operating real estate by the building
owners, along with a clear definition of terms and explanation of
transition.

5 Federal Law of July 26, 2019 No. 210-FZ “On Amendments to Part Two of the Tax
Code of the Russian Federation and Certain Legislative Acts of the Russian Federation”.
URL: base.garant.ru/72332744 (accessed 08.01.2021).

Second principle is awareness and consistency required for the
rapid and successful transition to the new legal regulation and en-
suring readiness for the transition of all participants of process with
the amendments to the regulations of each agency and business
areas: Ministry of construction the Russian Federation, Cadastral
Chamber, Registry of the Russian Federation, State Construction
Supervision and Inspection Service, Bank sector, FTA of the Russian
Federation, insurance sector, shared-equity construction supervi-
sory authorities, etc.

Third principle is feedback, implying a prompt response to the
signals of the participants in the process on the emerging issues in
the new legal regulation along with the development of a solution to
each issue. It is necessary to define a single responsibility center,
which shall accumulate questions and proposals, as well as have
the powers to organize the process of solving.

CONCLUSIONS

In conclusion, let us formulate proposals for improving the regu-
lation of building owners’ activities in the context of economic trans-
formation. To do this, one should base on the principles provided by
existing enactments amended, namely:

1. In terms of regulating the activities of building owners who
attract money of shareholders to special accounts, one should re-
move contradictions in the legal field, as well as eliminate gaps in the
legislation under double legal regulation.

2. In terms of regulating the activities of building owners who
attract money of shareholders to escrow accounts, and coordinate
with banks and to amend the legislation under the phased disclosure
of the escrow accounts, approve the maximum allowable require-
ments of banks over the level of the own funds, the interest rate, the
terms of consideration of applications for project funding, as well as
for requirements to the financial status of the building owner.

3. Tax regulation should be amended by the allocation of costs
for transport and engineering infrastructure, interest on loans for the
construction of this infrastructure to the project costs, as well as re-
tain VAT and property tax benefits.

4. To organize registration activities, one should amend and ap-
prove the terms of consideration of applications for registration of
co-investment contracts, property rights, mortgage agreements,
leases, as well as develop action plans for all known cases of delays
and refusals in registration.

5. In terms of conducting scheduled and unscheduled inspec-
tions, one should specify the final list of grounds and terms of in-
spections made by State Construction Supervision and Inspection
Service, regulatory authorities to verify the performance of obliga-
tions to shareholders, Registry of the Russian Federation, etc.

6. When providing preferential interest rates on loans, along with
one-time measures to subsidize the interest rate, one should con-
sider subsidizing the interest rate on loans to finance the operating
activities of the building owner and its capital investments aimed at
improving business efficiency, including the purchase of software,
licenses and patents for the purpose of digitalization of activities.

All these measures shall improve the efficiency and transpa-
rency of housing construction cost management, accelerate the
commissioning of houses, make the economic situation of building
owners reliable, as well as reduce the risks of the population when
providing housing.
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TpaHccopmaums XUnuULLHOro
CTpouTenbCcTBa: NPo6siemMbl ynpaBneHUs
CTOMMOCTbIO NPOEKTOB

MccnepnytoTes npo6nemsl, CBA3aHHbIE C TpaHchopMaumen Xu-
JILLHOIO CTPOUTENbLCTBA, 6asvpyoLlenica Ha nepexopge OT [o-
JIEBOr0 CTPOUTENBLCTBA K MPOEKTHOMY (hMHaHCMpoBaHuto. Haps-
Zy C couManbHO-3KOHOMUYECKMMUM BbIFrOAaMu Ansi noTpedutenen
N MOBbILLEHVMEM CTABUIIBHOCTU PbIHKA XWUJbs, HAGNIOAAITCS SB-
NeHUs, HeraTUBHO BO3LENCTBYIOLLME Ha 3aCTPOMLLMKOB. I3meHe-
HUsi, 3aTPOHYBLLME 3aKOHOLATENLCTBO, PEryMpyroLLee B3aumo-
OTHOLLIEHMSI OOMbLUMKOB M 3aCTPOMLLIMKOB, KOCHYNUChH HE TOMbKO
BBEJEHMUS 3CKPOY-CHETOB, TAKXe BHECEHbI MoMnpaBku B TpeboBa-
HWS K OrOBOPY [ONEBOro CTPOUTESNbCTBA, COCTaB MpaB 1 0653aH-
HOCTeW CTOPOH J0roBopa, cnocobbl 06ecneveHns [esTeNIbHOCTU.
YxecToumnacb OTBETCTBEHHOCTb 3a HapyLLUEHWEe CPOKOB WMCMOSI-
HeHWsi [OoroBopa A0NEBOro y4acTus. 910 Co3[aeT HOBbIE SKOHO-
MU4YecKue ycrnosusl Ons OesTenbHOCTU 3acTpOMLLMKOB. Llenbto
nccnefoBaHuns cran aHanmM3 U3MeHeHWU, YCTaHOBMEHHbIX 3aKo-
HOM, nNyTemM aHanumsa pasnwwu?l B MPaBoOBOM perynupoBaHunu nes-
TENbHOCTM 3aCTPOMLLMKOB B iBYX MEPUOAAX: NMPU NOSTyYeHUn pas-
peLUeHnst Ha CTPOUTENLCTBO A0 W Mocie AaTbl BBEAEHUS HOBOWA
HOpMbI. B peaynstate aHanvaa BbisiBNEHbl NPOTUBOPEYUSt U NPo-
n3BefeHa OLEHKa UX MOcneacTBUn ons AesTenbHOCTU 3acTpou-
LwmkoB. O60CHOBaHbI OCHOBHbIE MPUHLMMbI A1 YCMELUHOM TpaHC-
hopmMaumu: 3TanHOCTb, 0CO3HAHHOCTb U CUCTEMHOCTb, O6paTHas
cBsi3b. CchopMynmMpoBaHbl BbIBOAbI U AaHbl KOHKPETHbLIE MPEAo-
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XEHWsi N0 U3MEHEHUIO 3aKOHOAATENbCTBA, B TOM Y/CNE Mo ycTpa-
HEHVIO MPOTVMBOPEYU NPV ABOMHOM MPaBOBOM PerynMpoBaHun
[AesATeNbHOCTN 3aCTPOMLLIMKOB, MUCMOJb3YIOLLMX pasfinyHble Cxe-
Mbl (OMHAHCUPOBaHWA MPOEKTOB, MO COrNacoBaHWIO C 6aHKamm
No3TarHoOro PackpbITUS 3CKPOY-CHETOB, BHECEHWIO B GroaxeT
npoekTa 3aTpaTt Ha TPAHCMOPTHYIO U UHXEHEPHYIO MHAPACTPYK-
TYpy, @ TaKkXe NPOLIEHTOB MO KpeauTam Ha ee co3gaHue u ap. 9tn
Mepbl NO3BOMAT COXPaHUTb IPIEKTUBHOCTb XUSULLHOTO CTPOU-
TenbCTBa U YCTONYMBYIO AeATENbHOCTb 3aCTPOVLLMKOB B pe3yrb-
TaTe TpaHcdopMaumu oTpacnu.

KnroueBble cnoBa: [o51eBoe XWINLYHOE CTPOUTEITbCTBO, TPaHC-
hopmaLmsi, CTpoUTENbHASI OTPAC/Ib, 3aCTPOVLLMKU, SCKPOY-CHe-
T4, 3aKOHO[ATE/bCTBO
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Features of determining the market value

of retail real estate and individual trade
related properties during pre-trial evaluation
and forensic examination

The present article deals with the specifics of valuation of retail property and individual trade related properties
on the basis of the international experience and as recommended by International Valuation Standards and RICS
(The Royal Institution of Chartered Surveyors (Great Britain)) valuation standards (Red Book). The present article
is justified as currently Russia lacks a standard, uniform for the valuers or legal experts, to be used for the purpos-
es of valuation of similar subjects. At the same time, methodical literature is insufficient while there are numerous
property disputes that call for pre-court valuations and expert evidence of valuation of such subjects, including nu-
merous litigations arising out of bankruptcy or establishing cadaster value to the amount of market value.

The author reviews the existing approaches to valuation of real estate in accordance with both the international
and national standards and awards professional recommendations pertaining to the use of the income approach
to value retail real properties and individual trade related properties. The definitions and metrics of the above real
properties’ groups are described separately. Also, the author provides guidelines for inquiry of the documents and
information necessary for the acquisition of the data to be used in the course of valuation and expert evidence. All
pricing factors are described in detail in the present article against the examples of retail real properties and indi-
vidual trade related properties (say, hotel) and explanation of their effect on the market value in case the income
approach is applied is provided.

Keywords: valuation, valuation report, real estate, valuation approaches, market value, cadastral value, state ca-
dastral valuation, property tax, bankruptcy, retail properties, individual trade related properties, forensic examina-

tion, expert opinion

pplication of three methods to measure val-
Aue, i.e., the cost approach, market approach

and income approach, is generally accepted
in the valuation methods. The economic essence of
the approaches is elaborated in the International Val-
uation Standards (IVS) [1].

In accordance with IVS, “The goal in selecting
valuation approaches and methods for an asset is to
find the most appropriate method under the particu-
lar circumstances. No one method is suitable in eve-
ry possible situation. The selection process should
consider, at a minimum:

e the appropriate basis(es) of value and premi-
se(s) of value, determined by the terms and
purpose of the valuation assignment;

e the respective strengths and weaknesses of
the possible valuation approaches and me-
thods;

¢ the appropriateness of each method in view of
the nature of the asset, and the approaches or
methods used by participants in the relevant
market;

e the availability of reliable information needed to
apply the method(s)” [1].

The International Valuation Standards also set, that
Valuers “are not required to use more than one me-
thod for the valuation of an asset, particularly when the
valuer has a high degree of confidence in the accu-
racy and reliability of a single method, given the facts
and circumstances of the valuation engagement”.

In the Russian Federation the Federal Valuation
Standards (FVS) statutorily prescribe the scope of
application of the valuation approaches:

e in Section lll, “Valuation Approaches”, Federal
Valuation Standard, “General concepts of va-
luation, approaches and requirements to valu-
ation (FVS No. 1), as approved by the Ministry
of Economic Development and Trade of Rus-
sia through its Order No. 297, dated 20.05.
2015 [2].

e for the real properties — in Section VI, “Valua-
tion Approaches”, Federal Valuation Standard,
“Real properties valuation (FVS No. 7)”, as ap-
proved by the Ministry of Economic Develop-
ment and Trade of Russia through its Order
No. 611, dated 25.09.2014 [3].

In accordance with FVS No. 7, “the key ap-
proaches used in the course of valuation are the mar-
ket approach, income approach and cost approach.
Where approaches are selected for the purpose of
valuation, one should consider not only each ap-
proach possible application but also the purposes
and tasks of valuation, the valuation results’ intended
use, assumptions, completeness and reliability of
source information. Valuers substantiate the selected
approaches on the basis of the above factors’ ana-
lysis” [3].

The retall real estate’s market value is generally
measured using the market approach and the in-
come approach in the Russian practice of valuation.

However, in the international practice target sub-
jects, for which only the income approach is the most
appropriate one as it gives the most reliable result,
are separated into an individual block. Retail estate
objects may be classified as such target subjects
(shopping and shopping and entertainment malls),
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excluding properties of the street-retail format and the so-called in-
dividual trade related properties/ITRP).

In accordance with RICS valuation practice guidance — appli-
cations (VPGAs), “certain properties are normally bought and sold
on the basis of their trading potential. Examples include hotels, pubs
and bars, restaurants, night clubs, casinos, cinemas and theatres,
and various other forms of leisure property. The essential character-
istics of this type of property is that it has been designed or adapted
for a specific use, and the resulting lack of flexibility usually means
that the value of the property interest is intrinsically linked to the re-
turns that the owner can generate from that use” [4].

In other words, the value of such properties reflects their trading
potential. This contrasts with generic properties which may be oc-
cupied in different purposes, for example as office premises, indus-
trial, warehouse or street retail properties [5].

Such properties often display unique architectural and space-
planning characteristics which can be hardly taken into account
when the cost approach is applied, and the transactions with such
properties are rare and do not have an open nature (such properties
are often sold and bought in the business composition rather than
as a separate and free of encumbrances asset), thus implementa-
tion of the market approach raises certain difficulties. The market
approach may identify a market range within which the market value
may vary but does not allow to conclude about the particular value.
At the same time using the income approach brings complete and
reliable information about all pricing factors which have effect on the
market value of similar properties.

Currently in Russia there is no separate and uniform for all valu-
ers or forensic experts standard of valuation of such properties and
methodical literature is scarce. At the same time property disputes
are numerous which call for pre-court valuation and forensic exami-
nation of the value of such properties, including numerous litigations
pertaining to bankruptcy or establishing cadastral value to the
amount of the market value.

For the purpose of measuring the market value of such proper-
ties it is necessary to obtain from the client (and in case of court
expert examination, file a petition for request) the documents, which
contain the qualitative and quantitative metrics of the target proper-
ties which will be used in the course of computations within the in-
come approach (developing the cash flows).

For example, where the shopping centre or shopping and enter-
tainment mall is valued, the following documents need to be analyzed:

Table 1

1) extract from Unified State Register of Taxpayers (EGRN) is-
sued with respect to the building;

2) extract from EGRN issued with respect to the land plot within
which the building is located (if the land plot is leased in, the lease
contract);

3) building technical certificate issued by Technical Inventory
Bureau (BTI), including an extract from the technical certificate, floor
plan, breakdown of premises;

4) building cadastral certificate (where available);

5) information about the general technical condition of the prop-
erties, including information about all performed and scheduled re-
pair works, about the dates of the recent major repairs and running
repairs;

6) building operating costs broken down by months for the re-
cent calendar year, including expenses reported in items as follows:

® property tax;

e |land tax or land lease rent;

® insurance;

® security services;

o utility fees;

® cleaning services;

e other (if any);

7) lease contracts if the building or a part thereof is leased out
(with the structure identified: VAT accounting/not accounting, main-
tenance and operating expenses, accounting within the margi-
nal rate).

Information contained in the above documents is required for
the valuer and the forensic expert to perform computations within
the income approach (Table 1).

To value market value of the individual trade relate properties, for
example, of the hotel, other pricing factors, such as stars rate exis-
ting and their number (from 1 to 5), the number and type' of the
rooms, rates, income structure?, hotel occupancy (it may vary de-
pending on the season), operating and maintenance expenses,
etc., must be considered.

1 No uniform classification of the room type exists, the most known types are as fol-
lows: standard, de lux, suite, de lux suite, presidential suite, etc.

2 In addition to room inventory, hotels may obtain additional income from other de-
partments: room service, restaurants, bars, conference halls, dry-cleaner/laundry servic-
es, etc.

No. Document title

Information contained in the document which must be noted and considered in the course of valuation

or forensic examination

Extract from EGRN issued with respect to
the building

The document is composed of several parts:

1. Part which contains information about technical characteristics. This part includes such information as the year
built, walling material, number of stores, basement store, if any, functional purpose, total area.

2. Part which contains information about the registered titles. In addition to information about the owner of the sub-
ject, this part provides information about the registered encumbrances which must be recorded in the course of val-
uation or forensic examination. For example, the subject may be leased out for a long term. In such case information
about such lease encumbrance will be cited in an extract since the lease with the term exceeding 11 months is sub-
ject to statutory registration. Where the subject is leased out, either in part or as a whole, at the uncommon rental rate,
this fact needs to be taken into consideration to measure the actual value of gross income

Land extract from EGRN issued with re-
spect to the plot within which the build-
ing is located (if the land plot is leased in,
the lease contract)

Similar to Clause 1
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End of Table 1

. Information contained in the document which must be noted and considered in the course of valuation
No. Document title ) L
or forensic examination

The document contains information about the total area of the subject, footprint area. Using the floor plan, breakdown
) - . ) of premises and the data acquired in the course of surveillance (object’s surveillance), gross leasable area, or GLA,

BTI technical certificate issued with re- ; - ; .
S . may be measured. Meanwhile to forecast cash flows from lease rents pertaining to shopping centres and shopping

spect to the building, including an extract ) ) e ) )

3 ) . and entertainment malls, it should be remembered that not the gross area of the building or GBA is the income source.
from the technical certificate, floor plate, o ) ) ) )
breakdown of premises The building has common premises (for example, atrium, entry elements), and also vertically arranged communica-

P tions (for example, elevators, ventilation trunks), which are not included into the leasable area. The average indicator
of the share occupied by GLA in GBA (excluding parking area) is less than 70 % in the shopping centres of A class

4 | Building cadastral certificate (if any) Similar to Clause 3
Information about the general technical

ition of th | ty, includi
?Ondl |0r.1 OF the real property, inc uldmg Where information is available that the building requires the repair works or that any defects must be eliminated, the
5 [information about all performed mainte- .
respective expenses must be accounted for to forecast cash flow

nance works, dates of the recently per-
formed major and operating repairs
Expenses from operation of the building,
broken down by months, for the recent

| includi fol-
IC:V:Serar year, including expenses as fo These expenses must be analyzed and taken into account whilst making forecast of cash flow. Where single or abnor-

ro’ arty tax: mal items of expenses are identified, those need to be normalized. Where expenses differ from the average market

6 Ipant?lea);e rt;nt' values, a departure reason must be identified. Possibly this is due to objective reasons and will have effect on the sub-

insurance: ’ ject’s market value. For example, due to the building’s design features winter supply of heating and summer condi-
o tioning consumes more power than is required for other buildings. In such case expenses will be higher and the build-
« security services; )
L ing value, less
« utilities;
« cleaning services;
« other (if any)
Where the shopping centres or shopping and entertainment malls are to be valued, a key role is played by the occu-
pancy rate and the lessees’ structure. The larger the subject is, the larger its lessees’ pool and aggregate information
which is contained in the rent roll with the lease conditions specified with respect to each lessee — the most impor-
tant object for analysis when the valuation works are performed within the income approach.
Lease contracts, if the building is leased | Whilst performing the analysis, the following matters as below must be in the focus, specifically:
out either as a whole or in part (with the | Building’s occupancy by the lessees (where it is below the average market indicator, the reasons must be determined.

7 structure to be specified: with/without | For example, the reason may be that the subject has been recently commissioned and thus is not occupied by the les-
VAT, maintenance costs and operating | sees as a whole; also, the reason may be that the concept, or transport accessibility, or flow of visitors are poor);
expenses — accounting using the mar- | Amount of rent rates (if the rates do not correlate with the average market values, the reasons of such deviation must
ginal rate) be analyzed). Here one should take into account that in the modern shopping centres the rate is determined by many

factors: the lessee’s type, area leased in, location in the building, etc.
The real property market’s analysts currently observe the average lease rates (for the shopping centres and shopping
and entertainment malls in Moscow)? (Table 2). Lease terms (short-term/long-term, accounting of VAT in the rate,
utilities included in the rate, accounting of additional interest from the turnover, and etc.)
Table 2
Nature of the occupancy Range of basic rent rates, RUB/m?%year* Percent of SC
Hypermarket (> 7,000 m?) 0...8,000 15...4
DIY (> 5,000 m?) 0...6,000 4...6
Supermarket (1,000...2,000 m?) 8,000...18,000 4..6
Supermarket (450...900 m?) 18,000...35,000 6...6
Household product (< 1,500 m?) 0...10,000 6...10
Household appliances and electronics (1,200...1,800 m?) 6,000...15,000 25...5
Sporting goods (1,200...1,800 m?) 6,000...12,000 6...8

3 Retail.ru. URL: https://www.retail.ru/articles/knight-frank-itogi-2020-goda-na-rynke-torgovoy-nedvizhimosti-moskvy/
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End of Table 2

Nature of the occupancy Range of basic rent rates, RUB/m?/year* Percent of SC
Baby stuff (1,200...2,000 m?) 6,000...12,000 7..9
Operators of the shopping mall
Anchors in excess of 1,000 m? 0...12,000 4..12
Mini-anchors 700...1,000 m? 0...14,000 6...12
Mini-anchors 500...700 m? 0...16,000 6...12
300...500 m? 0...25,000 5...12
150...300 m? 8,000...18,000 6...14
100-150 m? 16,000...36,000 10...14
50-100 m2 25,000...80,000 12...14
0-50 m? 45,000...100,000 12...14
Leisure concepts
Leisure centres (2,000-4,000 m?) 4,000...8,000 10...14
Cinema (2,500-5,000 m?) 0...6,000 8...12
Food service
Food-court 45,000...120,000 12...15
Cafe 15,000...90,000 12...14
Restaurants 0...25,000 10...12

* Commercial terms are negotiable. Rent rates are specified without VAT and operating ex

This information may be obtained after the analysis of the legal
person’s financial statements, where the respective asset is report-
ed in the balance sheet, and requesting the financial results state-
ment with the detailed breakdown of the data of all income and ex-
penses, or the management statements of a legal person which
manages the respective asset (for example, an international
operator).

In accordance with RICS valuation practice guidance — appli-
cations (VPGASs), individual trade related properties are usually val-
ued based on their potential earnings before interest, taxes, depre-
ciation and amortization (EBITDA) using the cash flow discount
method or capitalization rate applied to such EBITDA [4].

Where the computations are performed within the income ap-
proach the valuer or expert need to consider that the resultant mar-
ket value includes not only the value of the building and land titles
but also of plant and equipment, furniture and fixtures of the target
hotel and also intangible assets, including the value of goodwill
transferred. Value of the target property is obtained when value of
other components is deducted from the total value.

Oco6eHHOCTH onpeaeneHust pbIHOYHOM
CTOMMOCTHU TOprOBOﬁ HeaABU)XXUMOCTU

U HeABUXXUMOCTMU, CBAA3aHHOM C TOpI’OBneI7I,
npu npenBapMTeanoﬁ OLleHKe U cyp,e6H0|7|
JKCcnepTuse

B HacTosilen cTtatbe aBTOp paszbvpaeT 0CO6EHHOCTU OLIEHKMU

TOProBOl HeOBUXUMOCTU U HEABMXXMMOCTU, CBA3AHHON C TOp-
roBnen n ucnonb3yemon B ccepe focyra v pasBriedeHnin, onu-

penses®.

Given examples and analysis of the specifics of the methods
used to determine market value of the trade properties and trade
related properties (real properties used in the entertainment and lei-
sure activities) based on the international experience and valuation
standards will improve quality of the valuation reports and expert’s
opinions used for the purposes of forensic studies.
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pasicb Ha MeXAyHapOAHbIA OMbIT U PEKOMEHAALNUN MEXAYHapOa-
HbIX CTaHAAPTOB OLEHKW 1 cTaHdapToB oueHku RICS (The Royal
Institution of Chartered Surveyors/Koponesckoe o6L1ecTBO cepTu-
OMLMPOBaHHbIX 3KCNEPTOB B 061aCTV HeaBWMXMMOCTY (Benukoob-
putaHus)) — KpacHaa Kaura (Red Book). AkTyanbHOCTb cTaTbu
06yCnoBMeHa TeM, YTO B HACTOSALLMIA MOMEHT B Poccun HeT oT-
OenbHOro eAMHOro As BCEX OLEHLLIMKOB UK CyAebHbIX SKCNepToB
cTaHgapTa Mo oLeHKe NoA06HbIX O6LEKTOB, & METOANYECKOM Nn-
TepaTypbl KpariHe Mano, Npy 3ToM LUMPOKO pacnpoCcTpaHeHbl UMy-
LLieCTBEHHbIE CMOpPbI, TPEBYIOLLME NpoBeAeHns focyaebHbIxX oue-

4 Knight Frank Research, 2020. URL: https://content.knightfrank.com/research/598/documents/en/moscow-retail-market-q1-2020-7127.pdf
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HOK U CyAe6HbIX 3KCMIEPTU3 CTOMMOCTM TakuX 0GbEKTOB, B TOM YUCTIE
MHOTO4MCNIEHHbIE CyAe6HbIe CMopbl, CBA3aHHbIE C 6AHKPOTCTBOM
WnK yCTaHOBJIEHVEM KafjaCTPOBOM CTOMMOCTM B pa3Mepe PbIHOYHOM.

B cTatbe aBTOp NpoBOANT 0630p CYLLECTBYOLLMX NOAXOA0B Npu
OLIEHKE HEefBMXMMOCTM Kak Mo MeXAyHapoOHbIM, Tak U Mo Hauu-
OHasbHbIM CTaHgapTam, U AaeT nNpodeccrMoHanbHble pEKOMeHa-
LM NO NPUMEHEHMIO [OXOAHOr0 NOAXOAA NPY OLIEHKE TOProBOWA He-
OBWKUMOCTM U HEABUXUMOCTU, CBA3AHHOM C Toprosnei. OTaenbHO
[aHbl OnpeaeneHys 1 NpoaHanMa3npoBaHbl 0COGEHHOCTM STUX rpynn
HEeOBMXXUMOCTW. ABTOPOM TakXe AaHbl pEKOMEeHZAUUN Mo 3anpo-
Cy OOKYMEHTOB U MH(OpMaLMK, KOTopble TpebytoTes ans céopa
OaHHbIX, HEO6XOAUMBIX MPY MPOBEAEHUN OLIEHKN N CyOe6HON 3KC-
nepTu3bl. Ha ocHOBE NPUMEPOB C TOProBOM HEABMXXMMOCTBIO U He-
OBWKUMOCTbIO, CBA3AHHOW C TOProenen (Ha npumepe rocTMHNULbI),
B CTaTbe AeTasibHO pa3obpaHbl BCE LieHOO6pasytoLme hakTopsbl,
N 06bSCHEHO MX BMUSIHWE HA PbIHOYHYH CTOMMOCTL NPU peanuaa-
LM [OXOAHOr0 Noaxofda.

Knro4eBbie cnoBa: oLeHKa, OTHET 00 OLEHKE, OObEKT HEABVXKUMO-
CTU, noaxoAbl K o4eHKe, pbIHO4YHasi CTOMMOCTb, KagacTpoBasi cTou-
MOCTb, rocyAapCTBEHHas KafacTpoBas OLeHKa, Hasor Ha UMyLLeCT-
BO, 6aHKpOTCTBO, ToproBasi HeABU>XXNUMOCTb, CBsi3aHHasi C TOPr oBJ1evi
HEABWXUMOCTb, CyAe6Has 3KCrepT13a, 3aK/IYeHne sKenepra
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Development of a digital service for real estate
transactions

The majority of present-day aggregators of the Russian real estate market fail to meet modern requirements and
trends. Currently, the information support of real estate valuation activities is generally assigned to individual va-
luers, rather than the valuation community as a whole. The absence, insufficiency, unreliability of the market infor-
mation makes it difficult to determine the cadastral value of the properties as well fulfill the requirements prescribed
by the existing methodological recommendations. The main problem in developing digital platforms is that the va-
lue of the digital platform proposition can only be adequately assessed by the platform developer, while the com-
plexity of creating a quality digital platform may exceed the benefits for the developer. In this regard, we set a goal
to analyze the aggregators of the real estate market in terms of the shortcomings, whose systematization is to
lay the basis for a consolidated real estate market database of Russian Federation. In this article, selected digital
platforms were analyzed with regards to meeting specified criteria using a multi-criterial rating system. The results
of the study represent the necessary criteria, conclusions concerning compliance with certain criteria based on
the analysis of classifieds, as well as recommendations for the use of innovative technologies to ensure the most
advanced operation of real estate market aggregators. In addition, several forms of information exchange between
market players and viable solutions to common problems are suggested. A method of developing a consolidated
real estate market database was developed. It is based on innovative information technologies and the actionable
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way of implementing software solutions designated for automation and structuring of real estate data.

Keywords: information systems, geographic information systems, digital platforms, open data, data aggregators,
housing construction, housing market, cadastral valuation, real estate valuation

Research relevance

T he real estate market is often considered as
a specific area of innovative economics [1].
Information opacity has existed in the recent
history of the Russian real estate market, and it may
cause analysts to use indirect and not always reli-
able information, develop and apply indirect sophis-
ticated methods of data collection, processing, anal-
ysis and forecasting. For example, G.M. Sternik de-
veloped a schematic model of an information system.
The model has the following components: “Informa-
tion space” (databases and data processing blocks),
“Consumers” (functional divisions, which may require
the following information: Analytical Center — AC,
Marketing Division — MD, Financial-economic Divi-
sion — FED) [2].

Since the enactment of Federal law of the Rus-
sian Federation No. 221-FZ of 24.07.2007 “On the
state of cadaster of real estate” owners hurried to
have their property duly registered, since the unavail-
ability of a cadastral passport made it impossible to
perform any actions involving real property (registra-
tion of rights and encumbrances, sale, consolidation,
transfer, etc.) [3]. Mandatory cadastral registration as
one of the stages of accounting and registration of
real estate will help to get the necessary information
about the right holder and other equally important
information about real estate facilities [4].

Currently, the information support of evaluation
activities is actually delegated to each subject of
evaluation activities, but not to the evaluation com-
munity as a whole. Everyone generates his/her own
set of information available to a limited number of
people, but there is no consolidated information plat-
form [5]. The collection and comprehensive presen-

tation of cadastral, urban planning, topographic, and
thematic information using geoportal technologies is
relevant for the development of the digital economy
of the Russian Federation. At the same time, the main
task is to provide individuals and legal entities with
information about spatial structures and facilities.
Therefore, the best solution is the development and
operation of the geoportal maintained by the Federal
Service of State Registration, Land Register and
Mapping (“Rosreestr geoportal”) [6].

As a result, the relevance of the study of aggrega-
tors (classifieds) of the real estate market, as innova-
tive programs, is due to modern changing conditions.
The prevalence of innovative products, such as real
estate market aggregators, has almost completely re-
placed the printed advertisements; however, digital
platforms are currently not used in full, although they
can solve a large number of problems on the real es-
tate market, as well as streamline the state regulation
of the real estate market. For example, the absence,
insufficiency, unreliability of information makes it diffi-
cult to determine the cadastral value of real estate fa-
cilities; these factors make it impossible to meet the
requirements established by the current methodologi-
cal guidelines for the state cadastral valuation [7].

The basis for the implementation of machine pro-
cessing of information flows between the system ele-
ments is the development of a database for an infor-
mation system. The most promising and technically
convenient sources of information, designated for
the database, are regional multi-listing systems
(hereinafter referred to as MLSs) available in the In-
ternet. Although they still have some shortcomings
inherent in periodicals, as a rule, MLSs, contain more
structured and “noise-free” information. The analysis
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P> of the number and the intensity of offers, the composition of market

players, the terms of display of real estate facilities allows to exclude
inefficient (abandoned, or “noisy”) MLSs [8]. Information sources
may include offers, deals, and auctions from relevant real estate
market aggregators.

The acceleration of information processing at the recognition
and identification stage allows to conduct revaluation of real estate
facilities in the real time mode [9]. However, the main problem is that
the value of a product or a service based on a digital platform is vis-
ible only to developers, and the complexity of creating and using the
platform significantly exceeds its benefits. The development and ap-
plication of digital platforms in the field of trade and information are
more successful. Companies like Uimart and Ozon have already an-
nounced the development of cross-border trading platforms, which
indicates their readiness to compete on the global market. Major
companies, using digital platforms, include Avito, Price.ru, Torg@
mail.ru (the Russian Internet portal owned by Mail.Ru Group) [10].

Therefore, we can formulate the purpose of the study as follows:
we are going to analyze the aggregators of the real estate market in
terms of the shortcomings that prevent the generation of a consoli-
dated database of real estate items in the Russian Federation. We
will identify and analyze the main shortcomings of market aggrega-
tors by selecting information platforms that provide information on
real estate facilities mainly on the Russian Federation market. When
identifying the main shortcomings, it is necessary to propose effec-
tive solutions aimed at their elimination, as well as to develop a meth-
odology for implementing a consolidated digital platform that has no
shortcomings.

The object of the study is real estate market data aggregators.
The subject of the study is the shortcomings of existing real estate
market data aggregators.

It is necessary to formulate the main criteria for the analysis of
aggregators, analyze the classification data in terms of its compli-
ance with the selected criteria, and develop recommendations for
the use of innovative technologies to assure the most advanced
operation of real estate market aggregators.

Research methods

The study was conducted on the basis of personal experience
and professional opinions, the experience of performers in this field
since the early 2000s.

The research methodology consists in the identification, analysis
and comparison of certain shortcomings in order to provide full-
fledged information on real estate facilities by selected aggregators
on the real estate market.

In this study, the following market aggregators were analyzed:

e Bulletin Board “AVITO” (https://www.avito.ru/).

e Database of real estate “CIAN” (https://cian.ru/).

e Database of real estate “Domofond” (https://www.domofond.

ru/).

e Database of real estate “MIRKVARTIR” (https://www.mirkvartir.

ru/).

¢ Information portal “MOVE” (https://move.ru/).

¢ Database of Sberbank real estate “DOMCLICK” (https:// dom-

click.ru/).

¢ Real estate database “MLSN” (https://mlsn.ru/).

® Real estate database “TATRE” (https://www.tatre.ru/).

e Website “ONREALT” (https://onrealt.ru/).

e Bulletin Board “From hand to hand” (https://irr.ru/).

e American real estate database “ZILLOW” (https://www.zillow.

com/).

The analysis of aggregators was carried out according to certain
criteria. Selected platforms were ranked according to the ranking
system. The information about the ranking system is provided below.

The co-authors have defined 7 evaluation criteria (see results
and discussions); each criterion has a certain number of points from
1to 10, where 10 is the maximum value, depending on its compli-
ance with the selected criterion, since compliance is possible in the
range of 0 to 100 %. Points were awarded in accordance with the
objective opinion of researchers, based on the analysis of informa-
tion about the market aggregators listed above.

Further, the percentage of compliance with the selected criteria
was determined for each facility under research using the following
formula:

CCP = TN/70 - 100 %,

where CCP is the criteria compliance percentage, %; TN is total
number of points according to the selected criteria; 70 is the maxi-
mum score.

Based on the results of the study, we can formulate the short-
comings of aggregators (classifieds) on the real estate market.

Study findings

We present the analysis of the aforementioned digital platforms
in terms of information provision using the following criteria devel-
oped by the co-authors based on their professional opinion:

1. Correct classification of real estate. The lack of correct
classification of real estate facilities is a consequence of the lack of
the real estate market awareness, as well as the presence of various
classifications, which may be misleading.

For example, if we address the website at https://www.avito.ru/
to search for a land plot for commercial and office purposes, we
should choose “industrial land” in the item “category of land”, after
that we choose “settlement lands (private housing projects)”, then
the search engine shows land plots for individual housing construc-
tion, which makes it misleading and difficult to work with. The real
estate database https://cian.ru/ has a separate filter for commercial
land plots; however, commercial land plots differ in the type of per-
mitted use. The concept of a “commercial land plot” can include
both land plots for multi-store residential development, as well as
land plots designated for the construction of a railway station.

Based on the analysis of literature, various Russian and interna-
tional valuation standards, as well as the practice of real estate valu-
ation, real estate facilities can be roughly classified in accordance
with the following independent criteria [11]:

e nature;

¢ types of main element;

e presence or the absence of the main elements and their im-

provements;

e composition of the main elements;

e functionality;

® housing construction type;

e commercial construction type;

e specialization;

e profitability.

The aforementioned classification is correct; however, it can be
used for the benefit of the real estate aggregator rather than the
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main search engine. Based on the existing classification analysis
performed by the co-authors, a simplified real estate filter can be as
follows (Fig. 1) [12, 13]:

In the above classification, it is important to note that real estate
facilities are divided by the type of functional purpose: residential
and commercial real estate; types of permitted use, and the above
list is not exhaustive. The following Fig. 2 also shows a variant of the
extended search for land plots.

The search menu has:

1. Types of permitted use:

¢ individual housing construction;

e gardening;

e retail-office, near-road service;

e industrial (warehousing, bases etc.);

® low-, mid-rise housing;

e garage and parking;

e recreational facilities;

e agricultural use;

e other use.

2. Location relative to the road: 1st line, inside the block, near
the road (but not on the first line), away from the road.

3. Utilities: on the site, on the border of the site, removed from
the site (in this case, it displays the most complete information, so,

for example, when the “gas” check mark is pressed, you can display
more correct information about the presence of communications,
which is important for users and analysts of the real estate market).

Also, this search is not limited to the criteria above, one can add

such criteria as:

* the type of legal title: i.e. ownership, leasehold for 49 years,
leasehold for up to 10 years (not shown in Fig. 2).

2. ldentification of property by its cadastral number. Ab-

sence or partial absence of the cadastral number of the property.

If the property has a cadastral number, one can check it using

the following parameters:

e information about encumbrances freely accessible on the
Rosreestr website [14];

e the option to order an extract from the Unified State Register
of Taxpayers to clarify the information about the owner
(through the service of the personal account on the website of
Rosreestr);

e check the location information on the cadastral map;

e find out information about the cadastral value and the property
tax;

e analyze the history of the price of the real estate for a certain
period of time.

The presence of a cadastral number of a real estate facility

builds confidence and make a real estate item more popular on the

Fig. 1. The screenshot of a filter to be used by real estate aggregators. Source: the portal developed by the co-authors

Fig. 2. A screenshot of an advanced land plot search option. Source: the portal developed by the co-authors
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P> market, it can also be a tool regulating the relations between the

owner and the state.

In this case, it is most optimal to consider attaching the adver-
tisement to the cadastral number, and to permit automated data
submission/update from the Rosreestr website to the aggregator's
website.

Thus, it is possible to implement the relationship between the
players that regulate property relations and ensure the presence of
the most recent information about a particular facility, forming
a property data entry.

3. Availability of geospatial modelling. Linking the location of
a facility on the map with full information about the property, includ-
ing the presence of the following layers on the map:

® town-planning regulations;

¢ satellite imagery;

® protective zones;

e construction facilities;

® boundaries and shapes of land plots;

e heat maps of supply and demand availability;

e spread of prices for real estate facilities;

e retrospective data layer;

e colored layer of data completeness;

¢ the map of traffic flows, pedestrian traffic, etc.

For example, the main function of GIS-based systems is the abil-
ity to use economic and cadastral information in coordination with
other elements, such as physical factors, social factors, taxation,
infrastructure, pollution and noise, economic and legal factors. To-
gether, this can make it easier to assess the value of real estate [15].

GIS projects, can take advantage of map data from various WEB
sources. For example, you can add Open Street Map base maps,
National Geographic maps, etc. to an ArcGIS project'. The disad-
vantage of the current stage of development of multi-scale mapping
is the lack of a unified methodology for creating a multi-scale carto-
graphic framework, in most cases it is developed in accordance with
the production requirements of individual enterprises [16].

Greek researchers used GIS toolkit to study the level of relation-
ship between urban integration processes and housing market
prices [17]. The researchers addressed the findings to the city au-
thorities for the further adjustment of the municipal urban policy.

Finnish researchers, in our opinion, are the leaders in the study
of cadastral information; they consider it as a sociotechnical system
[18]. As part of the study, they divide it into urban and rural areas,
predict integration with other information platforms, and forecast the
development of cadastral information through 2035.

The platforms that have this parameter analyzed are limited, and
there is practically no information about layers [19]. For some facili-
ties, location does not correspond to reality, in particular, land plots
without a cadastral number, as well as “garbage” information about
the items that cannot be identified by their location.

An important area of application of geoinformation systems is
the use of spatial data, primarily information about the value of the
territory to assess real estate facilities (for taxation purposes) [20].
Researchers from Nizhnevartovsk have proposed their own ap-
proach to the use of geoinformation methods in real estate valuation.
For the taxation system, the co-authors made maps of the city with
the display of areas within walking distance of social facilities [21].

1 Rosreestr — Federal service for state registration, cadastre and cartography.
State cadastral assessment data Fund. URL: https://rosreestr.ru/wps/portal/online_re-
quest/ (accessed: November 10, 2021).

Some researchers believe that the next stage in the develop-
ment of GIS technologies is forecasting the cost of residential real
estate and modeling the development of the market as a whole. Ar-
tificial intelligence, machine learning and augmented reality tech-
nologies will be involved. GIS, for example, will help to identify profit-
able segments of the residential real estate market that have been
inadvertently overlooked in the past. Markets and locations where
investments in residential real estate and infrastructure are relevant
will be identified [22].

Romania is also working on a consolidated GIS that can collect
all the data necessary for the assessment of a particular land plot,
as well as correlate the characteristics of the plot with market prices
and transfer them to the map [23].

Adding the selected layers, as well as developing and imple-
menting new ones, can affect both the user's choice of property, as
well as fill in the missing data in accordance with the selected goals.
Also, this information will be relevant when a high-quality automated
real estate monitoring system is developed.

4. Data availability. This criterion is highlighted separately,
since according to the analysis of the selected aggregators, the free
period of advertisements placement is limited to an average of
30 days (depending on the aggregator) [13]. However, for example,
in the case of the implementation of a production facility and a ware-
house, the dosplay period, which can last from 9 to 25 months, is not
limited to 30 days, which means that the advertisement may be
closed, but the property remains on display. It is also possible to
change the offer price over time for a certain period.

According to the results of the study, it was revealed that al-
though the majority of transactions in Russia get closed, the informa-
tion about them is not published in open sources and is confiden-
tial [24].

In the co-authors’ opinion, it is necessary to add information
about the exposure time of the property (when the property was of-
fered for sale, the price change pattern, and other retrospective in-
formation that allows the user to be filled in to make a more edu-
cated decision).

The experience of Finnish researchers who studied the conse-
quences of data disclosure in Helsinki is noteworthy [25]. In particu-
lar, a website with detailed information on individual housing trans-
actions was launched in the country in 2007. In particular, the study
allowed us to obtain the following main results:

e data openness has increased public awareness of property
prices and real housing affordability (ultimately, this has af-
fected acceleration of home purchase decisions);

® the impact of open-access information about transactions and
real estate prices on the operation of the residential real estate
market is also strong. For example, the appearance of open
information was more valuable for sellers who underestimated
the value of their property than sellers who overestimated the
value of their property. Because of this asymmetry, informa-
tion about housing prices boosted prices. In other words,
open-access information affected different sellers in different
ways [26];

e the results of the analysis of the price dynamics indicate that
the increase in the amount of information about past transac-
tions led not only to an increase in prices.

5. The availability of high-quality market monitoring infor-
mation means the availability of high-quality market monitoring infor-
mation in contrast to the correct classification of real estate facilities,
including the analysis of the real estate market for a certain period,
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the presence of links between markets, the dynamics of supply and e the relationship of banking institutions with the platform in or-
demand, market capacity, information about the timing of exposure der to use credit funds for transactions involving real estate
of similar real estate facilities. facilities;

This issue is most relevant during submission of advertisements e automated property valuation;
and evaluation of real estate on inactive or closed markets, where * electronic registration of the title (use of electronic signature
there is almost no information and rare offers are available [27]. This for online registration of ownership to real estate through the
problem is typical for scarcely populated communities. Rosreestr website);
Retrospective information, including the identification of a real « implementation of real estate transactions without interme-
estate facility, the availability of geospatial modeling and open-ac- diaries:
Il Ive th -mention roblem in an - ) .
fne;sej?:]i;eow to solve the above-mentioned problem in an auto e artificial intelligence used to calculate the economic and tech-
) ) o ) nical parameters of a real estate facility to be constructed in
For example, this function is implemented in one of the software a specific location:
roducts developed by SRG group of companies (Fig. 3, 4) [13]. '
P A P . y .g P P (Fig .) [13] e traffic analysis of retail, office premises, as well as premises
s you can see in the Fig. 3, 4, the number of advertisements lated to th o ; )
submitted since 2015 is much higher than in 2019 (the search is related to the prO\ﬂS'o_n © se,r,wces. . )
shown for residential real estate). By using this function, you can 7. Interconnected “universe” of properties means lack of in-
. . o ' terconnection between digital platforms, real estate market partici-
monitor the market in the corresponding market segment, not only ts. banki et q " at
for a past date, but also in the real time, in conditions of limited panli, ps:ct;zg i;;cc::;aass?rr;l \E)e:ﬁjze(r)fyrrei?i:tgtrjmay be overesti-
sampling. '
g Uiing innovative platform technologies to present infor- mated, and it affects the interests of owners and tenants. However,
L ) . ) sometimes the cadastral value is attached to a past date and the tax
mation in a comfortable way. This function of the aggregator is an ) ) . R
. . . . is calculated on the basis of the “outdated” estimate. For example,
opportunity to use innovative technologies to present the property to according to Report No. 2 (Rosreestr) dated 10.10.2014 on deter-
users, in particular the following services: - ) ) T
h P bil blish ? dverti io| mining the cadastral value of capital construction facilities in the Re-
L]
;[j,e, al : 'lty fto pu blsf.”lrea esltatT i vert|(sjerr1|§nt§ on fmudtlp € public of Tatarstan, the assessment was carried out as of January 1,
.|g|ta patlorms y filling a single form (duplication of adver- 2014 (Rosreestr, 2014), and the amount of property tax was calcu-
tlsementls), . lated based on the results of the above assessment. By the time of
* conducting real estate auctions; drafting this article (2020), 6 years had passed since then, and
* property inspection online or using virtual reality glasses; prices for capital construction projects had increased [28].
e use of software products to visit the property without a real The data are submitted to digital platforms; however, tax au-
estate agent; thorities have no access to the results of assessments and credit
Fig. 3. Making a sample using historical data. Source: the co-authors [8] |
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Fig. 4. Making a sample using historical data. Source: the co-authors [13]

obligations discharged by the customers. There are no data entries
containing information about the offer price, transaction results over
a selected period.

If we consider the international practice, in the USA, after the
decision is made to value the property, the further work is done us-
ing the following sequence of actions:

1) planning, or staging of the project;

2) data collection (general as well as specific property-relat-
ed data);

3) data assembly into the property database entry, which fea-
tures property photos, its transaction history, including the prices, for
which it was sold historically. Sketches of the property foundation
are also placed into data entry. As a result, all changes that the
property has undergone can be tracked and analyzed [29].

Tax assessors (further — assessors) are required by the law to
undertake property valuation by its full and fair value as of the 1st of
January of each year. As a result, assessors (the valuation division)
analyze and confirm each sale-purchase transaction in order to de-
termine whether it reflects the market value, which is done annually
for residential, commercial or industrial real estate. For example, in
the city of Boston there are roughly 11,000 land plots used for com-
mercial / industrial purposes and 120,000 land plots used as resi-
dential real estate. Accounting and update of property information
for the purposes of assessing its tax valuation are undertaken annu-
ally, which allows for the timely reflection of changes throughout the
year, which may result from new construction, damages to proper-
ties caused by fires, other types of destruction and damages to
properties and/or reconstruction efforts.

The interaction and direct relationships between real estate mar-
ket institutions may lead to better cadastral value calculation, and

boost the real estate market transparency in terms of the property
information on the different stages of its lifecycle, which in turn may
affect interests of all real estate market players.

Further we analyze real estate market aggregators using the
aforementioned criteria. Due to large datasets involved, comparison
between market data aggregators was done in terms of the pres-
ence or absence of the aforementioned parameters. The results,
obtained in accordance with the method described above, are listed
in the table below.

Discussion

As a result of the study, it was revealed that American portal
ZILLOW most fully meets the identified market criteria. The major
feature of this digital platform is the availability of the history of trans-
actions related to the properties within this database. A user can find
out the price at what the facility was sold for the first time, the buyer
and the next transaction, the rent, as well as the tax rate.

Among domestic platforms, the platform developed by Sber-
bank PJSC is particularly noteworthy, it is available at https://kazan.
domclick.ru/, which is a service designated for buying real property
online, and this features makes this platform different from those
launched by its competitors.

Other aggregators are seemingly mediocre in terms of the ser-
vices that they provide, and they are focused on making revenues,
although there is a market monitoring option present exclusively for
residential real estate [11]. Innovative solutions and/or technologies
are barely implemented [30].

Shortcomings of the majority of aggregators are firstly explained
by the lack of the necessary level of information technologies, con-
siderable costs of their implementation and the lack of market data.
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Results of study of the real estate market aggregators
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1 | https://www.avito.ru/ 4 2 2 0 0 1 0 9 12.86
2 | https://cian.ru/ 5 2 2 1 1 0 12 17.14
3 | https://www.domofond.ru/ 4 2 2 1 2 0 12 17.14
4 | https://www.mirkvartir.ru/ 4 2 1 0 1 1 0 9 12.86
5 | https://move.ru/ 5 2 0 0 0 0 0 7 10.00
6 | https://kazan.domclick.ru/ 5 2 2 1 1 4 1 16 22.86
7 | https://mlsn.ru/ 3 2 2 0 0 0 0 7 10.00
8 | https://www.tatre.ru/ 4 2 0 0 1 0 0 7 10.00
9 | https://onrealt.ru/ 4 2 2 0 0 0 0 8 11.43
10 | https:/firr.ru/ 4 2 0 0 0 0 0 6 8.57
11 | https://www.zillow.com/ 5 10 2 10 10 3 10 50 71.43

Note. Source: the authors’ analysis.

Secondly, one of significant factors affecting the level of services
provided by the aggregators consists in the information interaction
and exchange between market players and institutions, which also
affect the pricing on the real estate market.

The application of innovative technologies to problems and
shortcomings of real estate market data aggregators may affect not
only the Russian real estate market, but also the economy of certain
regions of Russia. Currently, the Russian digital economy is at the
very beginning of its development, while in real estate data innova-
tions may improve the overall system, make it more transparent and
open for all real estate market players [31].

This study allows to demonstrate the opportunities of innovative
technologies and software solutions for real estate market players,
as most of the real estate market data aggregators cannot use them
effectively. Their phased implementation in a digital environment,
usage and correction of classifieds in accordance with the analyzed
criteria will undoubtedly create a considerable competitive advan-
tage for data providers, while the application of this tool as a cadas-
tral value calculator may increase tax collection in the Russian Fed-
eration and its regions [10].

Therefore, we continue to develop a digital service for real estate
transactions entitled KVADU.RU. This service represents a digital
platform for real estate transactions, which has eliminated the prior
shortcomings. It has integrated innovative technological solutions
allowing its users to work with the real estate used as a collateral. In
this project, new technologies will be implemented in terms of bank-
ing services and tools to assure better interaction between real es-
tate market players (automatic verification and “express” valuation
of real estate, a valuation database and a data processing toolkit).

This service is aimed at addressing the shortcomings of real
estate market data aggregators (avito.ru, cian.ru and others); it

entails the implementation and saturation of the real estate database
with relevant property data entries, and it represents a systemic so-
lution for providing easily accessible real estate market data and
transactions. Also, this product facilitates the correct calculation of
the cadastral value, facilitation of high quality real estate market
monitoring, improving data “legitimacy” and reliability, increasing tax
collection, reducing the number of disputed properties.

The digital platform has several blocks:

Block 1: visual representation of information in the form of a bul-

letin board:

e correct information and properties identification;

® presence of GIS with layer maps and filters;

e data availability;

® presence of real estate market monitoring in respective mar-
ket segments and periods of time;

e use of innovative technologies to presents the information in
a user-friendly format and a comfortable mode;

e an interconnected “universe” of properties (interaction be-
tween digital platforms, real estate market players, banking
institutions and property relations regulators).

Block 2: the database (that contains automatically and manually

collected information):

e database of offers (collection of information from various
sources, parsing, real estate agencies, printed sources, etc.);

e database of transactions (rosreestr.ru, databases maintained
by real estate agencies, fedresurs.ru, etc.);

e data about tenders and auctions (torgi.gov.ru, regional and
municipal tenders);

e generation of the “property card”, i.e. data entry (cadastral num-
ber, photo, technical data, GIS data, changes, data archive);
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> ¢ database of printed classifieds in the electronic format.

Block 3: the implementation of research works using the col-
lected data (computation and methodological part):

e data structuring (classification, price zoning using GIS, zoning

in the time dimension);

e development of a calculation methodology and a mathemati-

cal model;

e presence and utilization of government standards, education-

al materials and publications, special requirements;

e database mergers, development of database, mathematical

models, real estate valuation;

e open-access computational methodology, data verification;

e development of technical specifications and software solu-

tions for focused tasks.

Block 4: a solution for data automation and structuring on the
real estate market (a software product for the automation of ope-
rations):

® real estate valuation automatization;

e real estate transaction data synchronization;

® implementation of the system “bank-valuer-Rosreestr”;

® online formation of property valuation reports;

® other services, related to property data provision and analysis

(for example, analysis of pedestrian flows in terms of retail
trade, office space, supply and demand for real estate, etc.).

Authors analyzed the following potential customers for the digital
platform:

® banking sector;

® real estate valuers and experts;

¢ real estate agencies;

e users (both individual and corporate);

® business communities (builders, real estate developers etc.);

* municipal bodies;

® Rosreestr (Federal Service for State Registration, Cadastre

and Cartography);

e scientific and research community.

Conclusions

The innovative nature of our proposal is manifested as follows:

1. Information interaction between various market players within
the consolidation data sharing system is proposed;

2. A method for compiling a consolidated real estate market
database using innovative information technologies is developed;

3. Actionable methods of problem resolution in the real estate
market are proposed;

4. Opportunities of using innovative technologies for information
provision to different customer segments are explored;

5. An advanced approach to the calculation of the cadastral
value is proposed;

6. An actionable method for implementing software solutions
aimed at automated structuring of the real estate information is de-
veloped.
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Pa3pa6oTka uucpoBoro cepsuca
AN NpoBeAeHUs onepauumn ¢ o6bLekTamm
HeABMXUMOCTHU

CoBpeMeHHble arperaTopbl pbiHKa HeABMXMMOCTM Poccuiickomn
®epepaumm No 60nbLUEN CTEMEHN HE OTBEYAlOT COBPEMEHHbBIM
TpeboBaHuAM U TeHAEHUUAM. MIHdopMaLuuoHHoe obecreveHne
OLEHOYHOWN OEeATENbHOCTU (PAKTUHECKM BO3NOXKEHO Ha KaXKdo-
ro cy6beKTa OLEeHOYHONM AEATENIbHOCTU, HO HE Ha OLIEHOYHOE CO-
o6LecTBo B Lenom. OTcyTcTBME, HELOCTATOYHOCTb U HEAOCTO-
BEPHOCTb MH(popMaLun 3aTpyOHAIOT onpedeneHe KagacTpoBown
CTOMMOCTUN 06BEKTOB HEABMXXMMOCTM, & TaKXXe HE NMO3BONSAIOT Bbl-
MOJIHUTb TPE6OBAHUS, KOTOPbIE YCTaHOBNEHbI AENCTBYOLLUMU Me-
TOAMYECKMMU YKa3aHusiMU. OCHOBHas npobnemMa CoCTOUT B TOM,
YTO LIEHHOCTb NPOAYKTa UK yCnyrn Ha 6a3e LmdpoBon nnaTgop-
Mbl BUHA TOJIbKO pa3paboTynkaM, a CIIOKHOCTb CO3[aHUs U UC-
nonb30BaHWA NNaTOpMbl CyLLECTBEHHO MPEBbLILLAET BbIrogbl OT
ee ucnonb3oBaHus. B cBaA3n ¢ 9TMM HaMmu NocTasneHa Lenb no
MCCNEeQOBaHUI0 arperaTtopoB pbliHKa HEABMXMMOCTM Ha NpeameT
Hann4ns HeQOCTaTKOB, CUCTEMATU3aLUNSA KOTOPbIX NISXKET B OCHO-
BY pa3paboTku eauHoON 6a3bl 06BEKTOB HEABVMXKMMOCTU Ha PbIHKE
Poccuiickon ®epepaunn. B paHHon ctaTtbe 661N NpoaHanv3npo-
BaHbl Bbl6paHHble LndpoBble NnathopMbl HA NPeAMET COOTBETCT-
BYSl NPeAbABSEMbIM KPUTEPUSIM C UCTMONb30BaHNEM MHOIOKpUTE-
puanbHOM PENTUHIOBOM cucTeMsbl. Peaynstatammn nccnegosaHus
ABNAOTCHA POPMYNMPOBKA HEOOXOOMMbIX KPUTEPUEB MyTEM MCCIE-
[OBaHWs U CpaBHEHWS!, BbIBOAbI HA MPEAMET COOTBETCTBUS Onpe-
OeneHHbIX KpUTepmnes Ha 6a3e aHanuaa Knaccugarngos, a Takxe
pekoMeHAaLMM MO NCMOSIb30BaHNIO MHHOBALMOHHbBIX TEXHOMOMMIA
Ons Hanbornee pacLUMpPEHHOro (OYHKLIMOHMPOBaHUS arperaTtopos
pblHKa HegBwXMMOCTU. MpennoxeHbl opMbl MHOPMALIMOHHO-
ro B3auMOZENCTBUSA Y4aCTKOB PbIHKA HEABUXUMOCTU U [ENCTBEH-
Hble MeTOAbl ANS peLleHns obLimx npobnemM. PaspaboTaHbl Me-
ToaMKa peanvsaunv eguHon 6asbl 06bLEKTOB HEOBMXMMOCTU Ha
6a3e NHHOBALMOHHbIX TEXHOMOMMIN N [EWCTBEHHBIN CNocob pea-
nM3aumm NporpaMmHbIX NPOAYKTOB A1 aBTOMaTU3aumnmn U CTPYK-
TYpPUPOBaHNsA MHpopMaLn O6LEKTOB HEABMXXMMOCTH.
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Predicting real estate market trends and value
using pre-processing and sentiment text mining
analysis

Ubiquitous growth in the text mining field is unprecedented, where social media mining is playing a significant role.
Gigantic growth of text mining is becoming a potential source of crowd wisdom extraction and analysis especially
in terms of text pre-processing and sentiment analysis. The analysis of a potential influence of sentiment on real
estate markets controversially discussed by scholars of finance, valuation and market efficiency supporters.
Therefore, it's a significant task of current research purview which not only provide an appropriate platform for
the contributors but also for active real estate market information seekers. Text mining has gained the widespread
attention of real estate market information users which is almost on explosion level. Accessibility of data on such
behemoth scale mandates regular and critical analysis of this information for various perspectives’ plausibility.
Rich patterns of online social text can be exploited to extract the relevant real estate information effectively. As text
mining plays a significant and crucial role in discovery of these insights therefore its challenges and contribution
in social media analysis must be explored extensively. In this paper, we provide a brief about the current summa-
ry of the modern state of text mining in pre-processing and sentiment for the real estate market analysis. Empha-
sis is placed on the resources and learning mechanism available to real estate researchers and practitioners, as
well as the major text mining tasks of interest to the community. Thus, the main aim of this chapter is to expound
and intellectualize the domains of social media which are accessible on an extraordinary range in the field of text
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1. INTRODUCTION

owadays, the Web is unique a foremost assets
N for text corpora because of the enormous ex-

tent of HTML documentations containing text
of all manners. Thus, text mining is gaining a great
attention in recent years due to huge amount of text
which is posted in a number of social media, net-
works, blogs and forums. It is a knowledge intensive
manner in which user of social media deals with text
collected over time with the help of analysis tools.
As data mining, similarly text mining seeks to ex-
tract suitable information from text sources through
the identification and exploration of fascinating pat-
terns. However, the text sources are text collections
in text mining and useful, valuable patterns are found
not among formalized database records but in the
unstructured textual data whereas, data mining as-
sumes that data have already been stored in a struc-
tured format, much of its preprocessing focus falls
on two critical tasks: scrubbing and normalizing data
and creating extensive numbers of table joins. Online
social media has generated innovative pattern of in-
formation sharing which not solitary offers platform for
the contributors but also for dynamic, active informa-
tion seekers. Numerous types of social media have
gained the extensive attention internet users’ almost
on explosion level. Availability of data on such behe-
moth scale mandates regular and critical analysis of
this information for various perspectives’ plausibility.
In past few years, number of mechanism and train-
ing procedures is presented which are used to share
and communicate with other users in the form of text
only and such systems also handles the recurrence
of text [1]. Such mechanisms are providing a condu-

cive milieu for all social users to generate and diffuse
information with which the intensification of usage of
social media is rapidly growing.

With the unexpected evolution of information in
the World Wide Web, with the growth of online user’s,
online text increasingly turns into the foremost source
for creating eminence corpus of huge size. From
WWW, Leipzig Corpora Collection [2] helps to com-
bines various schemes for assembling textual data.
This collected text is used for preprocessing [3] from
which a valuable, knowledgeable, feature based
textual information is extracted which are used for
further processing such as sentiment analysis [4, 5],
sentiment polarity disambiguation [6], event detec-
tion [7, 8] and classification [9], trend prediction [10],
topic tracking [11], Recommendation system [12],
etc. Furthermore, various levels of text representa-
tion are also illustrated in which text can be simply be
represent as bag-of-words, string of words or it can
be signified semantically so that further expressive,
evocative analysis and mining can be done. Name
entity recognition is a good example of information
extraction [13]. Thus, the main aim behind text min-
ing is to convert large corpus of text into numbers
by applying influential mining technique to extract
meaningful knowledge patterns [14]. With this to
bring clarity in the field of text mining, seven fore-
most areas within text mining are playing significant
role which are:

1. Search and information retrieval (IR): it helps to
search and retrieve documents from huge corpus ac-
cording to keyword queries, covers indexing [14, 15].

2. Document clustering: it helps to collect related
documents into clusters in text mining with the help
of algorithm [15-17].
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3. Document classification: it is the supreme prominent method
used in text mining which uses a model of text learned from docu-
ments with well-known labels to untagged documents [15, 18].

4. Web mining: due to distinctive structure and huge availability of
text on web typically in the form of tags, hyperlinks within document
(usually in structured manner), used to extract knowledgeable pat-
terns i.e. web content, web structure, and web usage data [15, 19].

5. Information extraction (IE): structured text is to be created
from collected unstructured or semi structured text [13, 15].

6. Natural language processing (NLP): it is an influential tool and
in text mining it provides valuable information such as part of speech
tags, phrase boundaries etc. [15, 20].

7. Concept extraction: it is to detecting relationship between
texts in the text based on a lexical database. It matches the words
which generate closely matched conceptual [15, 21].

Furthermore, such deep-learning classifiers as artificial neural
networks have the prospective to extract a much richer information
structure from textual documents. They provide more data avail-
able for training with a better scalability and are predetermined for
real time analytics and big data applications, which further estimates
them superior to traditional indicators.

In spite of these advantages, the potential of textual sentiment
indicators in real estate has not been enough theoretically explored.
With respect to traditional data and value analysis in real estate, tex-
tual sentiment, machine- and-deep-learning classifiers have been
absolutely ignored.

1.1. Activities of text mining process (Fig. 1)

Activity 1. Establish the Corpus. In text mining quality and quan-
tity of text are supreme elements. The main aim of this activity is to
bring together all the documents that are appropriate to the research

ST

Document Collection

o

problem being addressed. Occasionally, collected documents in
the text mining are readily obtainable which can be used by the re-
search depiction (e.g., conducting sentiment analysis on customer
reviews of a precise product/service).

Activity 2. Preprocess the Data. This phase helps to generate
structured representation of collected corpus of text. It plays an im-
portant role in text mining as its aim is to tame text in terms of noise
[1, 22] is emoticons, misspelled or incorrect.

Activity 3. Extract the Knowledge. Innovative, knowledgeable,
patterns are take out from the processed text in the milieu of pre-
cise problem being addressed using the structured text. Predictions
(e.g., classification, regression, and time-series exploration), Clus-
tering (e.g., segmentation and outlier analysis), Association (e.g.,
affinity analysis, link analysis, and sequence analysis), trend analysis
are the core classifications of information extraction techniques in
text mining.

2. MOTIVATION

As text mining is becoming popular and advanced in current
era thus, in this way it has become integral part of human lives.
Text in the social media is usually huge in size, with multi-modality
capabilities which allows them to collect actual feature of text from
raw text. The features are deployed according to the need or thou-
sand leading towards efficient monitoring at higher granularity as
compared to traditional text mining. Due to intelligent and cooperat-
ing behavior of pre-processing task it is easier to perform complex
task in unlabeled, raw and from dynamic text efficiently. Usually in
text mining contextual information is not clear as ambiguities exist
between textual words which lead users to take wrong decision.
Thus in text mining to capture domain knowledge, learning tech-
nigues should be efficient which cope up with missing, noisy and
dynamic nature of textual data. In this way it leads to more accurate

Activity 1 Establish
the corpus:
Activity 2 Preprocess |, [Structured
the text data table
Extract
Activity 3 | Knowledge from
preprocessed text

Fig. 1. A detailed view of the context diagram for text mining

b
—

Pattern and associations
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tools for extracting semantic as well as contextual information which
provides empirical properties of social text and social interactions
of users. With advancements of text mining, the applications are no
longer limited to just corpus monitoring rather extends towards event
detection, classification, trend prediction and estimation using text
streams also. Another certain innovative and exciting applications in
text mining are also present such as Semantic Mapping and Web
search enhancement, which promise have progressively essential
effects of the depth of analysis and quality of text mining results.

2.1. Applications of text mining

Text mining is used for a wide array of applications spanning
multiple domains. Broadly applications can be classified according
to the goals that are tough to define in general terms. Compared to
other approaches and established methods, text mining is advance
and unstandardized analytical technique for knowledge discovery.
Therefore variety of methods, procedures, techniques and tools are
used to extract knowledge from textual data. Text mining is well es-
tablished in Semantic Mapping, sentiment analysis and opinion mi-
ning, Mining Bibliographic Data, Enhancing Web Search, trend de-
tection, event detection and classification, recommendation system
and many more. These ever increasing applications of text mining
can be explained in detailed way as given below:

Open ended survey. In marketing it's an integral part of min-
ing and analyzing the customer’s attitude and behavior using open
ended questions refers to the theme under exploration. Main aim is
to permit respondents to express their interpretations or sentiments
without obliging them to specific format or extents.

Involuntary processing of posts, messages, emails, etc. Auto-
matic classification of text is a common application of text mining in
which most undesirable “junk email” is possible to filter out. Similarly,
messages, posts can automatically be discarded.

Application in evaluating warranty, insurance entitlements and
analytical interviews. In various business domains vast amount of
information is collected using open ended textual form. Thus in esti-
mating warranties entitlement and medical insurance, brief interviews
can be summarized which is collected electronically. Then such kind
of narratives is read by text mining approaches for further process-
ing and in this way they play a vast role in text mining applications.

Exploring challengers/competitors by crawling web sites. In
a specific domain, automatically processing of web contents of web
pages is an emerging application. It helps to derive list of terms
and documents available at sites and supports to determine useful,
knowledgeable features that are described.

Semantic mapping. Dimensions between word illustrations allow
the mapping of indirect relationships between words that appear in
related contexts. Semantic mapping is not a new concept in text
mining. Latent semantic indexing (LSI) is playing significance role
to correlate semantically related terms that are latent in a collection
of text documents and latent semantic analysis (LSA) feats the co-
occurrence of words in text segments respectively.

Enhancing web explorations. In modern development, meta
search engines are gaining great momentum in web searches.
These search engines enhance the web exploration where one
search engine sends out search request to other search engine and
displays all of the return. It offers an opportunity to browse web spe-
cifically to enhance the consequences of browsing session.

Sentiment classification. The arena of sentiment analysis deals
with the analysis of opinions found in text documents. In this case

text is sorted into positive, negative and neutral classes. Polarity dis-
ambiguation at sentence and document level is an emerging area
of research in which contextual polarity at document and as well as
sentence level is to be analyzed to find the actual score of senti-
ment. Various shopping and survey sites use the scale rating in the
form of (3% %% %) or (1 to 10) to collect the customer’s sentiments
but sentiments in the form of text conveys actual experience of the
customers.

Mining Bibliographic Data. It is based on to extract text, related
to bibliographic and distinguishes duplicate references. It helps to
arrange and establish co-authors relationships and can further be
used for analysis by visualizing the functionalities of extracted bib-
liographic text.

Text mining in detecting Antagonistic, Heated Language in Mails
and Cybercrime. In text mining few researchers are dealing with the
design of precise application which detects antagonistic from group
chat or blog. Use of a bag of words and a statistical classification
approaches are playing a key role in text mining to deal with heated
languages and to collect chat text from the chat rooms to prevent
the cybercrime.

Detecting Popular Events and Trend Prediction. Social media
platform offers abundant chance to post on social media, to partici-
pate in social forums, events and blogs. Thus its great opportunity
for researchers to analyze the event on social media as well as to
find the impact of event on trend can also be evaluated. Novelty of
event detection and classification is a hot application in text mining
which captures the newly arrived with other people on single plat-
form about famous events and trends.

Profile Spams Detection (Fig. 2). In text mining spams profile de-
tection is an emerging application where a blacklist of URLs, DNS,
IP address etc. is to be generated and if fake profile match with
this database then it will be blocked automatically. Classification ap-
proaches are used to classify the spam profiles, links, URLs etc.
which blocks the spammers to distribute spam messages, promot-
ing personal blogs, advertisements, pages etc. Fig. 2. is demon-
strating the framework of spam detection.

2.2. Design issues in text mining

In text mining majority of text is in unstructured form and it is
most common type of text which appears in emails, web pages,
blogs, etc. thus this unstructured data demands to be processed
for further decision making and then pre-processing come into real
picture. Generally a computer cannot understand about the text be-
ing communicated, simply structure and syntax of the text is defined.
Syntax refers to the organization of language and how distinct words
are collected to create well rounded sentences. Whereas semantic
define the importance of specific words within the neighboring con-
text. Thus, in text mining it's important to understand the contextual
information to analyze the actual meaning of various keywords in the
given sentence and document. Following are few of the important
issues that must be taken care while designing and studying the text
mining:

2.2.1. Multi-Modality

Usually, text in the social media contains information which is not
required for processing. As it may contains text, images, tags, URLs
and hyperlinks. Most of the text mining approaches deal with text
only. Thus, it is essential to eliminate undesirable additional informa-
tion from the collected data [3] otherwise it leads to social text noisy
and ambiguous. This is a big challenge in text mining to access
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useful information buried in collected corpus of text which is stored
in different forms (text + image + tags + hyperlinks). Information
extraction and information retrieval are used to access information
from a sequence of documents whose aim is to collect information
which can be used further for sentiment analysis [4, 23], event de-
tection [7] and classification, trend measurement [10], etc.

2.2.2. Rich social context

Text mining is rich of social context which is also known as so-
cial environment where the online social users interact with each
other’s in groups, chat rooms, blogs etc. This rich nature of social
text generates number of textual connection, graphs and tree struc-
tures from root word to the stem word. From the social graph and
tree structure of text features of text can be obtained but it is a major
issue in text mining to classify text on the basis of features and con-
text. Thus number of parsing mechanism (dependency parsing) is
used to find the actual structure of collected text.

2.2.3. Inconsistent quality

Usually, user produced information on social media is catego-
rized by noise because users use number of slangs, abbreviations,
emoticons, short form of words etc. which acts as a noise in text
mining. Social media is occupied with spam messages, frauds, as
well as internet viruses. Thus textual information in social media is
very limited and the available textual information usually noisy which
needs to be processed before further processing. Thus needs a text

mining pre-processing schemes to handle such noisy textual infor-
mation in social media.

2.2.4. Huge volume and multi-source

Text in the social media may be generated by various applica-
tions, blogs and users’ communities which is produced tremendously
and spread over social media. It may take less time to diffuse over
media or may take long time which depends on the active participa-
tion of users. Collected text will be in un-structured form and it can be
in the form of corpus or from stream with huge volume based on pre-
defined query or keyword. Thus it’s a big issue in text mining to handle
text generated from numerous sources which is huge in capacity.

2.2.5. Dynamic nature of social text

Due to dynamic nature of social media in real time scenario us-
ers post in very less span of time which needs online fast clustering
to target fast updates and to cluster together all upcoming text in
less amount of time and accurately. Thus, to maintain quality/cor-
rectness of collected data and to prevent resources from wastage
because of fast updates, the text should be identified and handled
timely in the real time situation.

2.2.6. Slangs and folksonomies

Generally, in text mining different people have dissimilar sym-
bolization/notations for information sharing. Number of slangs and
folksonomies are used in text mining which is corrected by WordNet
dictionary for matching process to get the actual meaning of the
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particular word and in which context it is represented. Therefore, 1. Shortness. With the comparison of traditional media, social
in order to sustain the correctness of the words and to provide de- media documents usually shorter. Consider an example of twitter
sired meaning within the text, the timely identification of word sense then, there is a 140-character limit to the length of a tweet [28].
and their recovery is necessary. Due to isolated conditions, the text Thus, it's very challenging to extract important features from the
process should have capabilities to cope up with such correctness short length of tweet.
without any human intervention. 2. Multi-linguality. In social media, users use different languages

to participate in various communities, blogs, and groups in the identi-
3. GENERAL OUTLINE OF TEXT PRE-PROCESSING cal communication platform. Due to this multi-linguality nature of so-
. ) . . cial media, usually it becomes difficult to analyze the text message
Text pre-processing (Fig. 3) contains number of steps in a se- o :
. ) . . . as it will be out of vocabulary. E.g. in FIFA WorldCup 2014, people
quence designed at converting noisy text into an appropriate form for ) ) ) ) )
. . ) . o : deliberate the identical match in several languages on Twitter [25].
input to an algorithm. Fig. 3 illustrate the distinctive operations of text . i - ) )
) . . e . 3. Opinions. Numerous documents in social media hold opin-
pre-processing for sentiment analysis. Tokenization is most important ) T i )
. . . ) ) . . ions. An opinion is a quintuple (o;, f;, $0;, h;, t), where, o, is a target
step in sentiment analysis because it represents sentiment information } ' T b o
- : o L object, f; is a feature of the object 0, so;, is the sentiment value of
sparsely and unusually. In tokenization the input text is divided into its ) o UL ) )
. . . the opinion of the opinion holder h; on feature f, of object o; at time
small units and the subsequent tokens are tagged with their respec- . " i / / )
. . . ) f. s0;, is positive, negative or neutral, or a more granular score, h; is
tive POS and sentiment scores are extracted from SentiWordNet.in - ) ) N
. . an opinion holder, ¢, is the time when the opinion is expressed [29].
the next phase, tokens are transformed to a reliable case using lem- ) N . o o
- . L . . : 4. Timeliness. Social media is dynamic in nature and docu-
matization and finally, filtering of stop word is typically implemented. ) o )
ments are posted with precise timestamps. Thus, the text over social
media changes over time in social text streams. Event detection,
3.1. Main Challenges related to Social Media Text classification and trend prediction in text stream is quite challenging.
Social media is ambiguous notion which refers to websites and Table 1. Social text quality challenges
applications that facilitate consumers
to generate and share text or contribute in social networking Challenge Description
[?4]. In modern era, social media glso refers to socgl networklng Stop list Common words frequency of occurrence
sites such as Facebook, G+, and LinkedIn [25]. Website and appli-
cations of social media comprise delicate blogs, micro-blogs, web Lemmatization Similarity detection of text/words
forums, community question-answering, mailing lists, and numer- Text cleaning Removal of unwanted from the data
ous websites through social networking facilities [25, 26]. Broadly . —
social media is defined which include extensively accessible elec- Clarity of words To clear the meaning in text
tronic tools that allow everyone to distribute, access, and broad- Tagging Predicting data annotation and its characteristics
cast information. Social networking is an essential feature of social —
media. In [27], authors divide social media into eight types such Syntax /Grammar Scope of ambiguity, data dependency
as: blogs, micro-blogs, e-commerce portals, multimedia sharing, Tokenization Various methods to tokenize words or phrases
social networks, review platforms, social gaming, and virtual worlds. - : — —
Documents of social media contain exclusive features in numerous Automatic learning Similarity measures and use of characterization
aspects such as:
Tokenization
Tokenization > PoS Tagging > Lemmatization = Stop word filtering
Procelssed Text
Processed form
of Text
-
Fig. 3. General outline of text pre-processing |
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» 4. TEXT PRE-PROCESSING

In social media, non-standard words show their negative impact,
thus normalization methods are persistently emerging. For instance,
an ISBN is generally used to represent “International Standard Book
Number” [30]. Mobile phone SMS messages often hold non-stan-
dard words like hru/how are you, ttyl/talk to you later, cu\see you
[26] and many more. Thus with the growth of social media, twitter
contains a huge non-standard words, including mistakes/typos (e.g.
helo/hello”, stndrd/standard”), phonetic approximations (e.g., w8\
hello”), informal abbreviations (e.g., awsummmmmm/awesome”,
gr888888888/great”). Such non-standard words act as noise in so-
cial media text mining and it is hard and challenging task to compute
all possible factors underlying the formation of non-standard words.

4.1. Analysis of text pre-processing (The n-gram model and
assumptions)

The n-gram model is a language model that allocates probabili-
ties to series of words. Itis a sequence of n words, whereas a 3-gram
(trigram) contains three-word sequence like “with humble submis-
sion”, or “humble submission and” and a 2-gram (bigram) contains
two-word sequence like “with humble” or “humble submission”.
Now, we will understand the use of n-gram model to evaluate the
probability of the preceding word of an N-gram specified the prior
words, and furthermore to allocate probabilities to whole word se-
quences. In estimating the probabilities of the next words or the
while word sequence, n-gram model is the greatest model in lan-
guage processing. With n-gram probability of entire sequence like
P(t, t,, ..., t,)is computed as:

X7 )=
T P(X,|Xxt). M

k=1

Thus, after applying chain rule it will be computed as:
P(t:) = P(t1)P(t2 ‘t1)P(t3 ‘tf)---P(tn t1”’1) =

~T1P(tJe): @)

k=1

The above equation (1) shows the connection between joint
probability of a word sequence and calculating the conditional
probability of a word specified prior words whereas, from the equa-
tion (2), joint probability of complete word sequence can be esti-
mated by multiplying together a number of conditional probabilities.

On the other hand, if we consider 2-gram (bigram) language
model and want to estimates the probability of a word given all the
previous words P(t, t{”), with the help of conditional probability
of the previous words P(t,, \tM). With the use of 2-gram (bigram),
conditional probability of the next word is calculated by using the
following calculation:

P(t,

t7) = P(t,[t, .)- 3)

Markov assumption. It states that the probability of a word based
solely on the previous word is known as Markov assumption. It is
supposed that, the probability of future words can be presume with-
out recognizing too deep into the past. Thus, we can simplify the
2-gram, which inspect one word into the prior, whereas the 3-gram,
inspect two word into the prior and as a result to the n-gram, which

inspect n — 1 word into the prior. Therefore, the probability of the
consequent word in a word sequence in n-gram to the conditional
probability is described as:

P(tn

t)~P(t,

- )

In case of 2-gram, from probability of a specific word probability
of a whole word sequence can be computed by replacing eq. (3)
into eq. (2) as:

P(t)~ Hp(tk t,,)- 5)

4.2. Conditional random fields (CRF) and assumptions

The philosophy of conditional random fields is too profound to
be explained. These are used in number of applications where to
calculate several variables that be influenced on each other. Con-
ditional random fields (CRFs) are a structured forecast framework
which is widely used for name entity recognition (NER). These are
the probalistic framework, which are used for labeling and segment-
ing organized well-structured text, such as classification, sequences
and trees. The fundamental task is that of describing a conditional
probability dispensation over train text given a particular consider-
ation train, comparatively a combined distribution over both train
and consideration train. Moreover, CRFs are undirected graphical
models much flexible than hidden Markov models as they abstain
label bias issue. They perform better in both MEMMs and HMMs
including many real world efforts in various fields such as bioinfor-
matics, linguistics etc. in text classification and sequence labeling,
CRFs provides much flexibility to define the feature vector.

Definition. Consider G = (V, E) be a graph so that Y =(Y,),.,.
thus, Y'is ordered by the vertices of G. Therefore, (X, Y) are the CRFs
in case, when trained on X, the random variables Y, follow the estate
of Markov w.r.t. the graph which is given below (eq. 8) in which,
w ~ v indicates that in G, w and v are neighbor:

P(Y, X, Yoo w % V)= p(Y, X, Y, w~ ). ©)

According to the essential proposition of random arenas, joint
distribution over the label order sequence Y given X is described as
eq. 9, in which, x and y are the data sequence and label sequence
respectively:

po ([x) = exp[ 2 M (ey V,X)]- 7)

Moreover, in defining the features function, a set of real value
feature is created by which some features and characteristics of the
training data set are described which is defined as (eqg. (8)):

e‘X)+ Vzvlk“kgk (V:y

1 when the observation is at the position i;
W(x,i)= { P (8)

0 otherwise.

Fig. 4 defines the depiction of functional model called condi-
tional random field and the eq. (9) elaborate the CRFs as a func-

tional unit: v
exp{Z AoFon (Vs V10X )}
m=1

zy,exp{é)\mfm(y,'uxn)}-

Thus, in general, a linear condition random field (CRF) is defined
as a distribution of p(Y|X) that takes the form as in eq. (10), in which
Z(X) is known as instance specific normalization function:

ply|x)= )
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Fig. 4. Functional model of conditional random fields (CRFs)

p(Y|X)= Z(;)exp{i)\mfm(yn,y,,q,xn)}; (10)

m=1

M
Z(X):zeXp{z)\mfm(yn’yn—vxn)}' (11)
y m=1

Furthermore, conditional random fields (CRFs) have many
applications and they are used to a number of fields. In text min-
ing, CRFs are used for named entity recognition (NER). These are
commonly accepted by many researches because they represent
entities graphically and their dependencies are also characterized
including their rich features. In this dissertation, we used conditional
random fields (CRFs) for named entity recognition in tweets for the
purposed of text normalization.

5. CONCLUSIONS

This article is an endeavor to elucidate text analytics bent of
social media with current updates and text mining method. As social
media has progressed in exceptional mode, it led to numerous moti-
vating and exciting research direction particularly in the arena of text
mining. Looking at the interestingness of the text mining area, it is full
of information. Thus, the main impact of this paper is to expand and
conceptualize the areas of social media which are available and can
be accessible on an astonished variety. Social media text is full of
noise, abbreviations, special symbols, emoticons out of vocabulary
words and folksonomy. Therefore, rich patterns of text stream or
corpus, can be exploited to generate relevant and required informa-
tion. Number of techniques are present for text mining which can’t
be ignored and helps to measure the impact on text pre-processing
and sentiment analysis. This article explains the various tasks along
with real estate market application areas. It also discusses the vari-
ous methodologies available for text pre-processing as well as for
the sentiment analysis in text corpus and text stream. As a disco-
very, these techniques can be used for real estate market analysis
and valuation and text mining can be applied for prolific research
domain such as: event detection and classification, sentiment po-
larity disambiguation, trend prediction, semantic hashing, crowd
sourcing etc. Yet, it is to be evolve few multilingual model which are
capable to handle multilingual eccentricities in text stream and text
corpus to facilitate the better classification in text mining. For the first
time, the capabilities of a machine- and a deep-learning classifier
for predicting real estate market trends are assessed. Real estate
market updates and news analytics by means of textual sentiment
classifiers in general and machine- and deep-learning algorithms in
particular can be perceived as a valuable and innovative source of
market sentiment and is able to provide real estate researchers and
valuers with a reliable leading market indicators.
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MporHo3mnpoBaHMe TeHAEHUUN pa3BUTUSA

M LeH Ha pbIHKe HeABUXMMOCTU C MOMOLLbIO
npepsapuTesibHON 06paboTKu U aHanu3a
TOHaNIbHOCTU TEKCTa

[MoBCeEMECTHbIN POCT B 0611aCTUN MHTENIEKTYaNIbHOrO aHanm3a Tekc-
Ta, rae UHTENNEeKTyanbHbIA aHanu3 coumasbHbIX CeTel UrpaeT 3Ha-
YUTENbHYIO POsb, ABNAETCA 6ecnpeuefeHTHbIM. 3TO CTaHOBUTCSH
noteHunanbHbIM UCTOYHMKOM U3y4HeHUA U aHanusa NO3HAHWUIA to-
e, 0COBEHHO C NMOMOLLLIO NpeaBapuUTenibHON 06paboTkn aHannaa
TOHANbHOCTU M TeKcTa. AHanM3 NnoTeHUMarnbHOro BIMAHUA HACTPO-
€HUI Ha peanbHble PbIHKXM HEeOABMXUMOCTU BbI3bIBAa€T OUCKYCCUU
Y4€eHbIX U3 061aCTN (PUHAHCOB, OLIEHKN N PbIHOYHOM 3DEKTUBHO-
ctn. CnepgoBartenbHO, 3TO ABMSETCA BECbMa BaXXHOW 3afadven ans
HaLLero nccnegoBaHusi, KOTOPOE He TONbKO 06ecneymBaeT noaxo-
Oawyro nnatopMy Ans noJo6HbIX 06CYXOEHUR, HO U AN BCeX,
aKTUBHO WULLYLLIMX MHAOPMaLMIO O pbiHKE HeaBmXumoctn. UHTten-
NEeKTyasnbHbI aHanuM3 TekcTa MpYBMAEK BHUMaHve Mnonb3oBaTenen
MHOPMaLK O PbIHKE HEABVXXMMOCTW, KOTOPbIN HAXOAUTCS Ha rpa-
HY cepbe3HbiX TpaHchopMaumi. [loCTYNHOCTb AAHHbLIX B TAKOM M-
raHTCKOM 06bemMe TpebyeT perynsapHoOro U KpUTUYECKOro aHanusa
BCEN 9TON MHApopMaLmm Ha NpegmeT npasponofobus pasnuyHbIX
ToYeKk 3peHus. OrpoMHble 06beMbI TEKCTOB B COLMANbHbIX CETAX
OHNarH MOXHO Wcnonb3oBaTb AN 3PIPEKTUBHOMO W3BMEYHEHUS
peneBaHTHOW WHAOPMALMN O HEABMXMMOCTU. MoCKonNbKy MHTEN-
NEKTyasnbHbI aHanu3 TekcTa Urpaet BaXKHYI0 U peLuatoLLyio posnb
B PacKpbITUW 3TOW naen, He06X0AMMO TLLATENbHO U3Y4YNUTb AaHHbIe
nNpo6nembl U UX BKNag B pa3BUTUE aHanu3a coumanbHbIX CETEN.
B aTOI cTaThe KpaTko pacCMOTPEHO TEKyLLee COCTOsiHWE NpeaBa-
puTEnbHOM 06paboTKM 1 aHanM3a TOHaNbHOCTU TeKCTa AJ1s aHanm-
3a PblHKa HeOBMXXUMOCTW. Ocoboe BHUMMaHWe yoensaeTtca UCTOY-
HVYKaM M MexaHu3My u3yyeHusi, JOCTYNHbIM AN uccnegosarenemn
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rHO3UPOBaHWA TEHAEHLMI U LIEH Ha PbIHKE HEABVXMMOCTH.
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The “rebound effect” of energy efficient actions
to be performed as part of a major renovation of
apartment buildings

Environmental safety and the rational use of natural resources are among pressing present-day problems. Ener-
gy efficiency improvement is an important constituent of energy policies in many countries. This article examines
the impact of the “rebound effect” on improving the energy efficiency of environmental safety programs implement-
ed at federal and municipal levels. There is still no consensus on how to take the “rebound effect” into account
and whether it should be considered at all. Paradoxically, the “rebound effect” is the unintended side effect of en-
ergy efficiency activities. In this paper, different types of this effect are considered. The “direct assessment” meth-
od, based on the non-linear relationship between energy consumption and efficiency, is used to assess the “re-
bound effect” produced on individual household appliances. The factors hindering the implementation of energy
efficiency activities are also identified. Having analyzed the impact of the effect on different sectors of economy,
we can conclude that the most pronounced “rebound effect” is observed in the housing sector. Consequently, if
we consider a major energy efficient renovation, we have to take account of the “rebound effect” caused by new
energy saving activities.
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INTRODUCTION

he purpose of major renovations is to improve
T the quality and comfort of an apartment build-

ing, but only an energy efficient renovation al-
lows to recoup the work performed and the services
provided during a major renovation, since it saves
energy costs [1-3].

Let's address the advantages of an energy effi-
cient renovation. It encompasses the modernization
of in-house engineering systems, improves the level
of comfort in apartment buildings, reduces the con-
sumption of energy resources, cuts per-apartment
utility bills; raises the market value of premises.

Federal Law 185-FZ of July 21, 2007 “About the
housing and utilities reform fund”, and Decree No. 183
issued by the Government of the Voronezh Region on

March 6, 2014 “On the approval of the regional pro-
gram for the major renovation of common property in
apartment buildings in the Voronezh region for 2014-
2044”, the subprogram “Major renovation of common
property in apartment buildings” were enacted to
bring multi-family housing into proper technical and
operational condition. The priority areas, covered by
this municipal program, are provided in Fig. 1.

A major renovation cannot be done in all apart-
ment buildings at the same time for objective rea-
sons. The main criteria for the selection of apartment
buildings to be renovated include the number of

1 On approval of the regional program for the overhaul of com-
mon property in apartment buildings in the Voronezh Region for 2014—
2044 (as amended on February 7, 2019) : Decree of the Government
of the Voronezh Region dated March 6, 2014 No. 183. URL: http://
docs.cntd.ru/document/430639697

‘ Improving the quality of reforming the housing and communal services
‘ Formation of effective mechanisms for managing the housing stock
Creation of safe and favorable living conditions for citizens

Reducing the number of apartment buildings requiring major repairs

Providing citizens living in apartment buildings with high-quality housing and communal services

‘ Introduction of resource-saving technologies

‘ Increasing the comfort of citizens living in apartment buildings

Fig. 1. Implementation priorities of municipal policies set in subprogram “Major renovation of common property
in apartment buildings”’
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years in operation, the physical deterioration of building elements,
and the dates of the most recent major renovation [2, 3].

Despite the advantages of a major renovation, the so-called “re-
bound effect” may occur due to the irrational implementation of en-
ergy efficient activities in the process of renovation.

“The rebound effect” is the rise in consumption of energy and/or
materials after the implementation of energy efficiency activi-
ties [4, 5].

MATERIALS AND METHODS

Energy efficiency policies, adopted by many countries as a way
to reduce energy consumption and related negative effects, are
aimed at avoiding or reducing the consumption of non-renewable
energy sources.

The “rebound effect” paradox, resulting from the introduction of
new energy-efficient technologies, reduces the cost of energy ser-
vices, thereby increasing the demand for these services or goods
(whose production is accompanied by energy consumption).

“The rebound effect” is a side effect of technologies aimed at
increasing energy efficiency. It was first described in 1865 by Wil-
liam Stanley Jevons (the Jevons paradox). William Stanley Jevons
has identified that the technological progress boosts the efficient
use of a resource, thereby increasing its consumption (Fig. 2) [6, 7].

Upgrading technology
doubles the amount of work
done per unit of fuel

Price

Fuel demand is on the rise

Price
reduced I
in half

Elastic demand

Amount
Demand has more

than doubled
Fig. 2. The Jevons paradox [7]

Let's address the dispute on the importance of considering or
ignoring the “rebound effect” when implementing energy efficiency
programs. Firstly, let’s identify the types of effects to be subdivided.
In general, “the rebound effect” is divided into a direct rebound ef-
fect, an indirect effect, and a macroeconomic effect. The structure
of the rebound effect is shown in Fig. 3 [8-10].

The “rebound effect” is determined by the formula [9]:

R=1- [AEa ]
AE,
where AE, is the actual change in the energy resource consumption
after the implementation of energy efficiency improvements; AE, is
the estimated change in the energy resource consumption after the
implementation of energy efficiency improvements.
The following conditions determine the “rebound effect”:
e if AE, = AE, — R = 0, then there is no rebound effect, as the
actual result coincides with the anticipated one;
e if AE, <AE, — R >0, the rebound effect manifests itself;
e if AE, <AE, — R <0, the actual effect exceeds the anticipated
one;
e if AE,<AE, —» R 20, the rebound effect emerges.
The intensity of the “rebound effect” depends on many factors.
For example, it ranges from 0 % to 60 % for the residential housing
sector. This effect is triggered by various energy-related services

(residential lighting, space heating, air conditioning, dishwashers
and washing machines, refrigerators) [6, 7, 11].

RESULTS

The “direct estimate” method can be used to evaluate the re-
bound effect of individual appliances. This method employs the
non-linear relationship between the energy used and the resulting
efficiency. In the linear relationship, energy consumption is usually
assumed to be negligible and the efficiency of a household appli-
ance is high. However, in reality, the relationship is non-linear. Con-
sequently, the gap between linear and non-linear relationships rep-
resents the rebound effect. It can be concluded that the concavity
in the nonlinear relationship is the value of the rebound ef-
fect (Fig. 4) [7].

‘ Economic effect — income and substitution effect, re-investment effect, total market value effect

the accumulation of material goods

Resource effect — the effect of new markets, the pass-through effect, “gray” consumption,

Systemic effect — material cross-factor, multiple cross-factor

Socio-psychological effect — the effect of moral damage, the effect of moral dissipation,
the effect of moral justification

‘ Regulatory effect
‘ Temporary effect

Fig. 3. The structure of the rebound effect
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Fig. 4. The rebound effect in the non-linear relationship between the energy used for heating and the heating efficiency [8]: E; — actual en-
ergy consumption before efficiency improvements; E, — actual energy consumption after efficiency improvements; E — anticipated energy con-

sumption after efficiency improvements

The table shows the approximate intensity of direct effects for
different residential energy services [12, 13].

The intensity range of the direct rebound effect, %

Types of energy services The intensity range
Lighting 5.12
Heating 2...60
Air conditioning 0..50
Other energy services 0..49

The table shows that lighting has the smallest “rebound effect”,
while heating and air conditioning show higher “rebound effect”
values.

The author [8] proposed to divide the main methods, used to
reduce the impact of the rebound effect, into six groups. The author
consolidated information campaigns, educational activities, and
changes in consumer habits into the first group (26 %). The second
group encompasses the impact on program design (23 %); the
third group has fiscal activities (19 %); the fourth group contains
stimulation (13 %), the fifth group has standardization (8 %); and
the sixth group sets consumption limits and rationalizes consump-
tion (8 %). This breakdown encompasses 97 % of activities, thus,
minimizing “the rebound effect”. The remaining three per cent are
insignificant.

DISCUSSION

The analysis of “the rebound effect” performed for different in-
dustries in several countries generated different results. The com-
parison was made for several categories: the economy as a whole,
the housing sector, and the industry. As for the economy as a whole,

the rebound effect in the energy sector of China was 53.2 %, in the
UK — 37.0 %; as for the housing sector, in China the rebound effect
reached 71.5 %, in the UK — 34.0 %; as for the industry, China —
39.0 %, India — 80.0 %, USA — 24.0 %. It is noteworthy that the
rebound effect depends on the national economy [14, 15]. Energy
efficiency strategies do not always lead to energy savings. The cost
and the return on investments are the obstacles. When starting en-
ergy efficient activities, a consumer expects that the investment in
their launch will recoup in 2-3 years; however, this is not always
feasible. Moreover, “the invisibility” of energy consumption is an ob-
stacle. In most cases, it is difficult to determine how much energy
each device consumes in a house. We get to know the ultimate
power consumption figures for all electrical devices every month.
Consequently, consumers do not care about electricity costs.

CONCLUSIONS

“The rebound effect” manifests itself in such spheres of econo-
my as household power consumption, the residential sector, the
construction and maintenance of buildings and structures, trans-
port, industrial production, and the IT infrastructure.

The number of studies focused on this topic grows every year.
It is noteworthy that the international community has developed an
understanding of the need to consider the “rebound effect” when
implementing energy efficient activities. Energy efficiency strategies
need to consider lifestyles and changes in consumer behavior pat-
terns as a matter of priority.
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«JpdpekT oTCKOKa» npu BHeApPEeHUN
3HeproathPeKTUBHbIX MEPONPUATUIA NPU
KanutanbHOM PEMOHTE MHOrOKBapTUPHbIX
AOMOB

OpHOM M3 akTyanbHbIX NPobnem ABNSeTCA 3Konoruyeckas 6e-
30MacHOCTb M paLMoHanbHoe pacxofoBaHue NpUpPORHbIX pecyp-
coB. [loBbilleHVe 3HeProathPeKTUBHOCTA ABMAETCA BaXHOM Ya-
CTbIO 9HEPreTUHYECKON NMONMUTUKN MHOMMX CTPaH. B gaHHowm ctatbe
paccmaTpuBaeTcs BAUSHNE «3hdieKkTa OTCKOKa» Ha peannsaumio
nporpamMm rno MoBbILLEHWIO 3HeProaekTnBHOCTY. Mo-npexHemy
HeT eAVHOro MHEeHUs Kak y4uTbiBaTb «3MEKT OTCKOKA» U HyX-
HO N1 BOOOLLE y4uTbIBaTb €ro. Kak He napafokcanbHo, «3deKT
OTCKOKa» IBNSeTCA HenpeaHaMepeHHbIM No604HbIM 3DDEKTOM
npv BHEAPEHUN 3HEProadheKTMBHbLIX MeponpuaTuii. B gaHHom
paboTe paccMoTpeHbl BUabl adbdpekTa. [ns oLeHKn «addekTa oT-
CKOKa» s OTAENbHbIX 6bITOBbIX MPUGOPOB PACCMOTPEH METOS —
«MPSAMOM OLEHKM>», KOTOPbI OCHOBbLIBAETCH HA HEMMMHENHOW 3aBU-
CUMOCTU MexXay UCMNob3yeMon 3Hepruen n aPEeKTUBHOCTLIO.
Takxe 6bI11M 0603Ha4eHbl PaKTOPbI, NPENATCTBYIOLLME BHEAPE-
HUIO 3HEepPro3adEeKTUBHbLIX MEPONPUATUIA. AHaNU3NPYsa BIUSHUE
afhdekTa B pasHbix chepax 3KOHOMUKU, MOXHO caenaTb Bbl-
BOJ, YTO 60MbLUe BCEro «3eKT OTCKoKa» HabMO4aeTCs B XN-
nuiHom cekTope. CnepgoBaTtenbHO, €Cv paccMaTpyeaTb NpoBe-
OeHne 3HeproaddeKTUBHOro KanuTanbHOro PEMOHTa, TO Nepes
Hamu CTOWT 3apada yumnTbiBaTb «3(PPeKT OTCKOKa» Mpy BHEApe-
HUK 3HEeproc6eperarLLMx MePONpPUATUIA NPY NPOBEAEHNN SHEPTO-
3(hPEKTUBHOIO KanmMTasbHOro peMoHTa.

KniouyeBble cnoBa: kanutasibHbINi PEMOHT, XWINLLYHBIV YOHL,
MHOIrOKBapTUPHbIE JOMa, 3HepProdghheKTMBHOCTL, IHeprocbepe-
raroLymne TexXHos10rmm, aQpHeKT OTCKOKa
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Development stages of ecological architectural
and construction design in Russia

The history of environmental standards, the emergence of environmental architectural and construction design in
Russia and the forerunners of environmental certification systems in construction are studied. Historical material
is analysed and data is systematised chronologically.

Development stages of ecological architectural and construction design in our country are highlighted, their main
features are given: Stage 1 (late 17th — mid 20th centuries) — the history of the formation of environmental re-
quirements for the conservation of natural resources and the creation of a comfortable environment for life in ur-
ban areas; Stage 2 (mid XXth — early XXIth centuries) — the formation of environmental legislation, the opening
of the first Russian Green Building councils, the adaptation of international environmental standards in construc-
tion to Russian realities; Stage 3 (the beginning of the XXIlth century — the present) — the creation of sustainable
requirements in the Russian Federation, increasing the viability of the architectural and construction environment,
the introduction of a number of Russian environmental standards in construction, the formation of a national Tech-
nical Committee 366 to develop national standards to GOST R series on green construction and promoting green
standardization at the national and international levels with the introduction of new green technologies, materials
and products for a comfortable living environment.

Today in Russia, a new architectural and construction environment is emerging, aimed at saving resources, pre-
serving health, energy conservation, reducing waste, safety, comfort, preserving biodiversity and creating holistic
conditions. To intensify the development of this area, it is necessary to introduce new environmental standards for
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tions for the protection of natural resources began

to be adopted to a greater extent in the mid-to-late
20th century, however, the stage of the formation of
an ecological approach in architectural and con-
struction design has a long history with the identifica-
tion of prerequisites for its emergence [1]. The sub-
ject of study in this article is the forerunners of envi-
ronmental standards and environmental standards in
construction, as well as the formation of environmen-
tal-aspects of design in Russia.

People have since ancient times intuitively adapt-
ed to natural conditions, carefully selecting sites, using
materials at hand for construction, and making their
homes compact. In those distant times, there was al-
most no harm from such human activity to nature [1].

With the development of settlements and the
strengthening of the city walls, the built-up areas
moved increasingly away from nature, the first envi-
ronmental problems appeared related to unsanitary
conditions, over-density of urban development and
the lack of open green areas, Fig. 1.

The rudiments of the first norms on the conserva-
tion of natural resources appeared in the territory of
Ancient Rus’'. Pressure on natural ecosystems was
not felt in the XI-XVI centuries, accordingly there
were no special state measures for nature’s protec-
tion at that time [1].

A common type of dwelling in Russia was
a wooden hut with a transitional buffer space in the

In the Russian Federation, environmental regula-

1 The collection “Russkaya Pravda”, introduced in the 11th cen-
tury by the Kyivian prince Yaroslav the Wise, established the rules to
regulate hunting and foraging.

form of a canopy, which was originally placed on a
“stage” for warmth. A person could assemble a hut
without a single nail, disassemble it and transport it to
another place. The structure was always scaled to the
size of the human body. Consistency with natural
phenomena was at the heart of everyday issues and
construction processes of that time [2].

The characteristic features of the design of an-
cient Russian cities include: the choice of a secure
site for construction; picturesque territory; fortifica-
tions around the city; lack of a clearly defined regular
building structure; use of the landscape within the
buildings’ hierarchy; complex versatility of the urban
silhouette; wooden planks used for paving paths, ri-
verbanks and bridges [3].

The first significant measures for the rational use
of natural resources were carried out by Peter the
Great?. He adopted many decrees for the protection
of natural resources, evolving towards the all-Rus-
sian standards for the protection of nature [*]. Subse-
quently, the number of legislative acts in this area
increased — in 1725-1801, over 140 laws were is-
sued, and during the 60 years of the 19th century —
about 300 [5, p. 196]. At the beginning of the 19th
century, under Alexander |, the Forest Code (1802)
was introduced, Nicholas | finalized the Forest Code
by adopting new resolutions. In the second half of the
19th century, under Alexander ll, the section on City
Status (1870) provides for a number of requirements
for creating favourable urban conditions.

2 Under Peter Great, over 60 decrees were adopted regulating
the use of natural resources in the country.
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Fig. 1. First Eco Problems of Architectural Design

At the beginning of the 20th century, a number of projects were
completed that reflected the environmental problems of cities at that
time. Especially significant are the projects of the green cities of
Ladovsky N., Barshch M., Ginzburg M. The increasing rates of ur-
banization and industrial production contributed to the development
of a deteriorating architectural and construction environment. Since
the 1920s, urban growth and the formation of industrial centers be-
came the main socio-economic priority. Soviet cities were not ba-
lanced in terms of ecological balance, there was an increased rate
of urbanization, typification of architectural solutions, geometric
plans.

Researchers during the period 1917-1950 determined the tradi-
tional attitude to protect natural resources by creating natural parks
and complexes in the USSR, the science of nature conservation
begins to emerge, supported by legislative acts. In the 1960s and
1980s, the Soviet Union adopted a number of forest, land and water
codes, which contributed to the development and formation of envi-
ronmental legislation®.

Since 1990, there has been a special awareness of the impor-
tance and scale of many environmental problems and the global
goals of sustainable development [6-9].

Evidence of environmental friendliness and energy efficiency of
buildings are witnessed at the turn of the XXI century, as the first
Green Building standards in construction are developed [10-13].

In Russia, the architectural space began to change since
2008 — as environmentally certified construction projects appear
using the British BREEAM standard [14, 15], Fig. 2.

3 History of environmental regulation. URL: http://otherreferats.allbest.ru/ecology/00
040234 _1.html

a

Insufficient green areas  Unprotected expansion

of dense urban spaces

Insufficient natural
ventilation

Lack of green spaces
and vegetation

International obligations determined the choice of sustainable
construction requirements and environmental solutions for sports
facilities of the Olympic Games in Sochi 2014.

The first documentation was produced by (the Olympic delivery
body) State Company “Olympstroy” called “Additional environmen-
tal requirements and recommendations, DETIR”, for the construction
of large-scale Olympic facilities [16, p. 61].

In 2009, the Russian Green Building Council — RuGBC was cre-
ated, adapting English BREEAM and American LEED to Russian
realities. In 2010, by the initiative of the Union of Architects of Russia,
the “Council for Green Construction — NP SPSS” was formed.

In 2011, NP SPZS, taking as a basis the requirements of the
German standard DGNB, introduces an eco-standard for low-rise
buildings NP-SPZS 1.1.M-2011.

At the same time, in 2011, NP ABOK, NP NOSTROY, OJSC Ts-
NIIPromzdaniy and LLC NPO TERMEK developed STO NOSTROY
2.35.4-2011 “Green Construction”. Residential and public buildings.
The rating system for assessing the sustainability of the built envi-
ronment.

In 2014, the Russian guild of managers and developers be-
comes the main initiator of the creation of the GREEN ZOOM system
“Practical recommendations for reducing energy consumption and
improving the environmental friendliness of civil and industrial con-
struction projects”.

In 2016, The Technical Committee 366 Green technologies of
the living environment and “green” innovative products (TC 366)
was formed under Rosstandart to create a system of standards that
introduce green technologies into the living environment [17, p. 369].

b

Fig. 2. The first BREEAM eco-certified buildings in Russia: a — Business center “Japanese House”; b — Ducat Place lll office building
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As a result of long-term work, the employees of NRU MGSU
developed the first national Green Standards, approved by the Or-
ders of Rosstandart on January 15, 2019:

e Green Standards. Green technologies of the living environ-

ment and “green” innovative products. Terms and Definitions;

e Green Standards. Green technologies of the living environ-

ment. Classification;

® Green Standards. Green technologies of the living environ-

ment. Assignment criteria;

e Green Standards. Green technologies of the living environ-

ment. Assessment of compliance with the requirements of
green standards. General provisions.

SUMMARY

Analysis of ecological architectural and construction design in
Russia in the late 17th — early 21st centuries. Allowed us to distin-
guish three stages:

Stage 1 (late 17th — mid 20th centuries): the history of the emer-
gence of environmental law is characterized by the formation, in
human understanding, of the need to protect natural resources and
the inclusion of green spaces in urbanized structures of the city to
protect against adverse factors.

Stage 2 (mid XX — early XXI centuries): the formation of environ-
mental legislation and the creation of the first Russian Green Building
councils, the adaptation of foreign environmental standards in con-
struction is characterized by the most intense environmental pollu-
tion, an active policy in the field of energy conservation and the in-
troduction of eco-methodologies.

Stage 3 (the beginning of the XXI century — the present): the
creation of sustainability requirements in the Russian Federation that
raise the environmental friendliness of buildings and urban spaces,
the introduction of Russian environmental standards, the creation of
a national TC 366 for the development of (state standards) GOSTs
for green construction.

Throughout the history of the formation of ecological architec-
tural and urban planning, the foundations were born for creating
comfortable living conditions. Even in the methods of organizing the
first settlements, some eco-aspects of design can be distinguished.
In the 21st century, the rapid development of technologies and infor-
mation processes should not ignore environmentally friendly meth-
ods of architectural and construction design, laid down in ancient
times. Therefore, the national standards developed in TC 366 are
expected to be in high demand.

OTanbl pa3BUTUS IKOJIOTUYECKOro
apXUTEKTYPHO-CTPOUTENbHOIO
npoekTupoBaHus B Poccum

PaCCMOTpeHbI NCTOPUA 3KONOrn4eCKnX HOpMaTBOB, 3apoXXaeHne
9KOSTIOMMYECKOr0 apXUTEKTYPHO-CTPOMTENIbHOrO NPOEKTMPOBaHUSA
B Poccuu n npepTeyert cMctem 3KONMOrMYECKON cepTudmkaumnm
B cTpouTenbcTee. MNpoBefeH aHann3 UCTOPMHECKOro MaTepua-
na, B XpOHONOrM4YEeCKOW NOCnefoBaTelbHOCTM CUCTEMATU3NPO-
BaHbl AaHHbIE 06 OCOGEHHOCTAX B3aUMOOTHOLLEHUS YenoBeka
1 NPUPOAb!, OrPaHNYEHNA NCMONIb30BaHUA NMPUPOAHBLIX PECYPCOB
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1 MPOEKTMPOBAHMA 34aHMI M FOPOAOB B FAPMOHNUM C OKpYyXato-
Len cpepon.

BbigeneHbl atanbl pa3BUTUSA SKONIOMMYECKOrO apXUTEKTYPHO-
CTpoUTesibHOro NpoeKTnpoBaHnA B Hawen CTpaHe, npueedeHbl
X OCHOBHble xapakTtepuctuku: 1 atan (koHey XVII — cepeamHa
XX B.) — nctopus hopMMpOBaHUS IKOSTOTMYECKUX TpeboBaHun
OTHOCUTESIbHO COEPEXeHUA MPUPOOHbIX PECYPCOB M CO3OaHUA
KOMCDOPTHOW cpefbl ANs XWU3HW B FOPOACKMX KBapTanax; 2 aran
(cepeamHa XX — Ha4ano XXI| B.) — CTaHOBJIEHNE 3KOJIOrNYECKO-
ro 3aKoHo4aTeIbCTBa, OTKPbITUE NEPBbLIX POCCUMCKNX IKONOrnye-
CKMX COBETOB, afantaumns MexayHapoaHbIX 9KONOrMHYECKNX CTaH-
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0apToB B CTPOUTENLCTBE K POCCUMACKMM peanusaMm; 3 atan (Havano
XXI B. — HacToslLLee Bpemsi) — co3gaHue B Poccuiickon depepa-
LMK YCTONHMBBIX TPE6OBaHW, MOBbILLIAIOLLMX XXUSHECTOCO6HOCTb
apXUTEKTYPHO-CTPOUTENBHOW Cpefbl, BBEAEHME psifa POCCUn-
CKWX 3KONOrM4ecKmx CTaHOapToB B CTPOUTENLCTBE, (hopMmUpoBa-
HWe HaumoHasnbHoro TexHn4eckoro komureta 366 Ana paspaboT-
K1 HaumoHanbHbIx ctaHgapToB cepun FTOCT P no skonorn4eckomy
CTPOUTENLCTBY U MPOABVKEHMIO «3€JIeHON» CTaHAAPTU3auUmMmn Ha Ha-
LIMOHaNbHOM M MEXAYHaPO[HOM YPOBHSX C MCMOMb30BAHWEM HOBbIX
3eJ1eHbIX TEXHONOrMIM, MaTepmanos 1 NPOAYKLMM Ans KOMAOPTHOWN
cpefdbl X13HeaesTenbHoCTH.

CerofHsa B Poccuy nponcxoauT 3apoxaeHne HOBOW apXUTEKTYPHO-
CTPOUTENBHOW Cpefbl, HaNpaBNeHHON Ha 3KOHOMMIO PecypcoB, coe-
pexXeHne 300pOoBbA rPaXAaH CTpaHbl, IHeprocbepexeHve, 6e30T-
XOOHOCTb, 6€30MaCHOCTb, KOMMOPT, COXpPaHeHNe 6nopasHoobpasus
1 hopMMpOBaHNE rapMOHWUYHBIX YCNOBUI. [Ns NOBbILLEHNS UHTEH-
CVBHOCTM PasBuUTUS [AHHOIO HanpasneHns He06Xo0AMMO BHeapeHne
HOBbIX 9KONOrMYeCKMX HOPMAaTUBOB A1 NPOEKTUPOBAHUS YCTONYM-
BOr0 MPOCTPAHCTBA B POCCUNCKUX ropofax C y4eToM JyyLluen Mu-
POBON MPaKTUKM.

Knro4eBble c/ioBa: 3K0/10rM4eckoe CTPOUTENILCTBO, 3€/1eHbIE CTaH-
AapTbl, 9KOSIOrM4ecKkne HopMaTuBbl, aPXUTEKTYPHO-CTPOUTENIbHOE
MPOEKTUPOBaHWe, yCToNYMBasA cpeaa XU3He[eaTeIbHOCTH
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Tuzov N.Ye. L

Green Building in Russia as well as its problems
and solutions

The article deals with the issues of environmental (“green”) construction in Russia in relation to the tasks of low-
rise and individual development. The article describes the history of the formation of the ecological construction
market in Russia and abroad, gives a general classification and the main directions of its development. The ad-
vantages of green construction, the problems that hinder the rapid development of ecological construction and
the stimulating factors of such development are described. The applicable standards of green construction are in-
dicated, both established by the state in the form of normative legal acts, and voluntary, and the advantages of fol-
lowing environmental standards are shown. Practical examples of ecological construction and problems faced by
developers in practice are given. The concepts of Passive House, energy-efficient house and non-volatile house
are considered in detail, indicating the ways to use the elements of such concepts in the implementation of real
construction at the moment, including some practical examples of technical and technological solutions, as well
as ways to further improve them. Examples of low-rise buildings currently under construction using standards and
principles of ecological construction are given. The Russian standards of green construction are considered in de-
tail, with references to specific regulations and other sources regulating the issues of ecological construction, and
the ways of their further development and improvement are indicated. A mathematical model of the order of con-
struction of eco-mobility facilities is proposed, where the capital return indicator is selected as an important crite-
rion, which is determined taking into account the different times of costs for the objects being introduced. Its max-
imization leads to the choice of such an option, which will be characterized by the largest intermediate volume of
input objects, as well as the smallest amount of reduced capital investments, i.e. their more rational dynamics.
Thus, this indicator characterizes the efficiency of using capital investments, as well as their return as a result of
reducing construction in progress.
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he level and quality of life largely depend on
I the sustainable development of housing con-
struction utilizing modern resource-efficient
technologies that ensure not only cost reduction, but
also the eco-efficiency of construction. While ensur-
ing the satisfaction of the needs of citizens in inex-
pensive, but high-quality and environmentally friend-
ly housing, the construction complex is at the same
time one of the most important points of growth of
the country s economy, providing a large share of
demand in the real estate market all on itself.

The theory of managing the innovative develop-
ment of housing construction at the regional level
today poses the problem of an economic system or-
ganization, that would base off of the commensura-
tion of anthropogenic impact on nature and its resis-
tance to these influences.

1. Development of the eco-building market

The task of gradual transition to the so-called
“Green Building”, e.g. construction of energy-effi-
cient and environmentally friendly buildings, is be-
coming urgent. These buildings are to follow several
guidelines:

e ensure comfortable living conditions;

e rational use of renewable resources;

® minimization of the negative impact of the facil-

ity on the environment during the construction,
usage and deconstruction of the building.

State policy pays special attention to increasing
certified construction volumes in accordance with

the Green Standards requirements. We already have
experience in certification according to LEED and
BREEAM standards, namely — several unique build-
ings of Olympic Sochi, a complex of buildings in the
Skolkovo innovation center, and etc.

The analysis of the life cycle of buildings made it
possible to establish the ratio of the cost of construc-
tion and the costs associated with the operation of
buildings as 20 to 80 % accordingly. Thus, the reduc-
tion of operating costs plays a huge role and the as-
sessment of such costs is one of the base principles
of Green Building [1].

Green Building is, first of all, houses aimed at en-
ergy efficiency, buildings from natural materials, self-
contained energy-independent houses and even
houses that generate energy by themselves. They
can be classified as follows:

1. Mainstream. The buildings are focused on sav-
ing heat and water — they are well insulated, use
systems for recovery, collection and use of rainwater
and melted snow.

2. Eco High-Tech. These are usually office build-
ings used by large corporations that use complex
waste recycle systems.

3. Autonomous eco-houses — housing focused
on complete energy independence achieved through
the use of solar and wind energy.

4. Eco-futurism — a trend that is prominently
represented by the American architect William Mc-
Donough. His ideas imply reuse in the production of
buildings that have exhausted their resource, as
well as construction from materials that involve
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> partial or complete dissolution in the soil without causing any dam-

age to nature.

It is obvious that the construction of eco-buildings is more ex-
pensive than traditional ones, but in the end, they cut on operational
costs. Moreover, the development of technologies, the improvement
of architectural and engineering solutions, the appearance on the
market of new economical and efficient engineering systems are
constantly narrowing this gap. In addition, the use of renewable en-
ergy sources is often more profitable already during the construction
phase at sites remote from gas and electricity networks. houses built
using local building materials are of particular interest. Lastly, taking
into account the constant rise in prices for electricity and gas in Rus-
sia, “green construction” in the future has no alternative against the
background of constantly improving resource saving technologies
and the emergence of new engineering solutions that allow more
efficient and less expensive use of renewable energy sources.

2. Passive House concept. Solution of practical problems

The concept of Passive House is of great interest, the main fea-
ture of which is the next to complete absence of a heating system
and extremely low energy consumption. The architectural concept
of a passive house is based on the principles of compactness, high-
quality and most effective insulation, correct building geometry, zon-
ing, orientation to the cardinal points and the use of recuperation in
the ventilation system. A passive house does not require any ex-
penses for maintaining a comfortable temperature at all. Heating is
carried out using the energy released by household appliances and
people living in the house. In practice, such a system will still need
minimal heating, which should be carried out using alternative en-
ergy sources, which will also be objectively needed for hot water
supply through systems of heat pumps and solar water heaters. Due
to them, the issue of air conditioning in the hot season is solved.

The passive house technology provides for a very effective mul-
tilayer thermal insulation of all enclosing surfaces, including the floor
and ceiling, exclusion of cold bridges, window openings are mini-
mized in area and are manufactured using technological solutions
that reduce heat loss — a wide profile, vacuumization of glass units
and an increase in their thickness, pasting with special energy-saving
films. In addition, to reduce the cost of air cooling, external blinds are
used, dissipating the heat of the sun and not letting it inside the house.

The use of energy efficient home technologies paves the way for
a non-volatile home — a home that does not need to be connected
to external electricity and gas networks. The energy efficiency of the
house is such that all of its needs can be met by alternative energy
sources. The advantages of such a house can hardly be over-
estimated:

e the owners of such a house do not depend on changes in gas

and electricity prices;

® house upkeep costs cut;

e main power grid independency — fear no blackouts;

¢ the house selling price is favorably competitive;

¢ long service life of photovoltaic cells guarantees low system

maintenance costs.

The combination of the principle of energy efficient, non-volatile
and “smart” home gives its owners undeniable advantages for many
years.

The cost of building an energy efficient house is on average
10...15 % higher than the average of an ordinary building, but the
recoupment of additional costs, depending on the area of the build-
ing, can be from 5 to 10 years. In addition, such a house does not

require a boiler room and the organization of water or air heating
systems in volume, as is usually done in traditional construction,
which means there will be no costs for their operation and repair [2].

In practical terms, the construction of an ideal passive house is
constrained by both imperfect technologies and the backwardness
of the regulatory framework. Moreover, the construction of partially
passive houses seems to be relevant for the near future, using both
alternative energy sources, in particular, geothermal energy, and
connection to central power supply networks as backup or addi-
tional in case of emergencies or abnormal cold weather [3, 4].

An important aspect is the constant improvement of standards,
where the main trends should be noted:

e expansion of the categories of objects for which compliance
with the standards of green construction and operation will be
mandatory;

e development of tools and methodological base for determin-
ing indicators previously not used in construction;

e constant tightening of environmental requirements and stimu-
lation of innovations in the field of ecology of construction and
operation of buildings;

e involvement of a wide range of scientists, specialists and
builders in the formation of standards for Green Building.

The goal of Green Building is to make housing technologies less
punishing for the environment, reduce energy consumption, mini-
mize waste and, ultimately, have a beneficial effect on human health,
creating a comfortable, safe and environmentally friendly living envi-
ronment. The technologies used in “green construction” can signifi-
cantly reduce operating costs, which in itself makes such houses
attractive for their future owners, and in addition, it has a beneficial
effect on the image of developer companies, allowing them to count
not only on the growth of the client base, but also on priority support
from public authorities and municipalities [5, 6].

3. Russian system of environmental
construction standards

Construction is one of the most conservative industries in the
economy. Innovation enters the market and takes hold gradually un-
til it becomes the accepted norm. Environmental certification in con-
struction aims to modernize the construction industry and that is why
it sets requirements significantly higher than the current building
codes and regulations. The basis for the formation of certification
criteria is the principle that about 2 % of buildings on the existing
market will be able to reach the highest level, and the main part of
certified buildings will make up no more than 25 % of the total con-
struction market. Building performance standards establish targets
and objectives to be achieved, and describe methods that can con-
firm the achievement of targets. The establishment of the Russian
system of environmental standards in construction began with the
development of criteria for voluntary environmental certification and
the creation of a non-profit partnership “Center for Environmental
Certification — Green Standards”. The certification system is regis-
tered in Rosstandart, reg. No. 8470; ROSS RU.1630.04AADO0. The
copyright holder is NP “Center for Environmental Certification —
Green Standards”, the certification body is EcoStandard group.
Green Standards is a rating system in which points are awarded for
achieving certain levels of compliance. The main goal is to stimulate
developers, architects and designers, builders and tenants to intro-
duce resource-saving, energy-efficient technologies, use environ-
mentally friendly building materials that reduce the negative impact
of real estate on human health and the world around them. It is



HenBwXnUMoCTb: 3KOHOMUKaA, ynpaeneHue

MexayHapoaHbIi Hay4HO-TEXHUYECKUIA XXypHan

#1 /2021

TexHonorus n opraHu3auus CTpoOUTENbCTBA

possible to certify a projected, constructed and reconstructed buil-
ding for any purpose, as well as a part of a building.

Today, Russian environmental legislation does not yet fully meet
the real needs of economic life. The specifics of the Russian eco-
nomy, the conditions for the activities of business entities and the
lack of legal culture in the field of ecology require certain steps to
deepen and clarify the norms that are being formed'.

The Green Building development movement in Russia is just
gaining ground and already has prerequisites for successful pro-
motion:

1) the economic crisis requires the introduction of modern eco-
technologies as an important factor in obtaining competitive advan-
tages in the real estate market;

2) Russia declared energy efficiency in construction as the main
instrument as part of fulfilling its obligations under the Kyoto Protocol;

3) the growth of economic, social and environmental problems
in the country is largely caused by inefficient use of resources and
outdated technologies.

The requirements of the Green Standards system are aimed at
reducing the consumption of energy resources, using renewable
and secondary energy resources, rational water use, and reducing
harmful environmental impacts during the construction, operation
and disposal of buildings, provided that a comfortable human envi-
ronment is provided. Using the system, GOST R 54964-20122 “En-
vironmental requirements for real estate objects” was developed
and approved. The standard can be applied at the stages of design,
construction, operation and disposal of real estate objects. The
standard recommends assessing the sustainability of the habitat
and the effectiveness of the implementation of environmental re-
quirements for real estate in accordance with the Green Standards
system and the STO NOSTROY standard of Green Construction.
Residential and public buildings. The rating system for assessing the
sustainability of the habitat”. Environmental requirements for real es-
tate objects are defined by a combination of the following categories:

e eco-management;
e infrastructure and quality of the external environment;

1 Federal Law No. 7-FZ of January 10, 2002 “On Environmental Protection”.

2 GOST R 54964-2012. Environmental requirements for real estate objects.

Fig. 1. Eco-village “Svetlaya Polyana”

e quality of architecture and layout of the facility;

e comfort and ecology of the internal environment;

e quality of sanitary protection and waste disposal;

e rational water use and regulation of storm water;

e energy saving and energy efficiency;

e environmental protection during the construction, operation
and disposal of facilities;

o |ife safety.

Each basic category is represented by a separate group of crite-
ria that define it. Methods for assessing the degree of ensuring envi-
ronmental requirements for real estate objects, providing for the
achievement of recommended indicators and minimum environmen-
tal requirements, are carried out in accordance with the rules and
procedures established by the Green Standards certification system.

The main obstacles hindering the development of Green Build-
ing in Russia are as follows:

* 80 % of respondents consider the increase in costs for the
construction of Green Building as excessive and unrea-
sonable;

e differences in the interests of developers, builders, users and
building owners;

e lack of public awareness of the benefits of Green Building;

e lack of qualified specialists in the field of Green Building;

e undeveloped market for environmentally friendly materials,
lack of suppliers of such materials;

e lack of government support;

¢ outdated regulatory and legal framework [7, 8].

Despite the above-mentioned constraining factors for the devel-
opment of green construction in Russia, elements of environmen-
tally efficient residential development are increasingly being used in
the practice of creating new housing, especially individual and low-
rise housing. As an example of such development, we can consider
the eco-village “Svetlaya Polyana” located in the urban district of
Domodedovo, Moscow region (Fig. 1). More than two hundred indi-
vidual residential buildings ranging from 100 to 130 m?. are located
on land plots with an average of 750 m2. The adjacent territory is
represented by forest, the Severka River and agricultural
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sary to consider not only the time aspect, but also economic factors,
which include, first of all, the efficiency of using capital investments.

The model criterion for determining the timing and priority of the
construction of buildings should be the ratio of the total volumes of
construction in progress to the total capital investments calculated
for all quarters of the construction period of the property. Suppose
that the zoned large-scale flow consists of three real estate objects,
erected in sequence, as shown in the graph in Fig. 2.

The segments of straight lines represent the construction pro-
cess of each property, the numbers above these segments are the
quarterly volumes of capital investments, and the numbers under the
segments are the same volumes reduced to the start date of the
construction of the facility. OAB is an integrated schedule of capital
investments development, brought to the moment of construction
start, and polygon CDEFHB is an integrated schedule of commis-
sioned objects. Let us denote the area of the OAB by F;, and the
area of the polygon CDEFHB by F,, then the above criterion can be
represented as:

Z = (F, - F)IF,. (1

56
P> land — there are no sources of water or air pollution and do not have a)
a negative impact. There are also no noise sources. The water sup- No.1 125 | 125 | 125
ply of the village is organized through a common water intake unit 122 | 120 | 113
supplying the village with water from artesian wells, and household 233 | 233 233
water disposal through individual septic tanks for each household. Ne2
Storm runoffs are not used in the village. 234 | 220 216
The houses of the village achieve high energy efficiency due to 233 233 233
good insulation of all enclosing structures, including floors and roofs. No3 216 212 207
The wall of the house is built from a 250 mm thick aerated concrete b)
block, glued on the outside with PSB-S-35 foam plastic 100 mm 16 A
thick, on which the facade plaster is applied. The projects of the 1600 | _ 1488 /55/
houses provide for a relatively small glazing area, and the window
blocks themselves are an energy-efficient double-glazed unit. The 1400 |
houses are oriented in such a way that most of the window openings 1200 | 1236 1002 H
are oriented towards the south. The ventilation system provides air 1000 F
recuperation. — 804
Low heat losses of houses made it possible to abandon the in- 800 |
stallation of gas or boiler rooms on other types of fuel and use elec- 600
tric convectors to heat the house. Thus, the houses of the village do 400 I 485 D| 354E
not pollute the atmosphere with the products of combustion of cer- —
tain types of fuel. 200 112
The development of the village is carried out by eight types of 0 C B
house projects and due to the standardization of each model, where c)
each structural element is calculated in advance and unchanged 1 2 3 4 5 6
from house to house, it was possible to avoid the formation of a large 400 A 360 B
amount of waste, which usually accompanies individual residential 200 B 242 E 354
development. 122 /
From the very beginning, the developer chose such a strategy 0
for the development of the village, in which the start of sales of hous- a) D
esldoes not begin unFiI the Complgtion of the corjstruction of the 600 | A 660 B
neighborhoods, including landscaping, which provides an opportu-
nity for comfortable living immediately after purchasing a home and 400 | 444 ﬁ 648
again reduces the harmful impact on the environment. 200 | 224 /
Widely accessible and usually locally produced environmentally
friendly building materials are used in construction. e) 0 — c
0
4. Mathematical model of eco-construction priority 600 63>
An important factor in increasing the efficiency of capital invest- 400 /28/
ments is the establishment of economically feasible terms for the N
construction of eco-real estate. When choosing the order of con- 2001 }6/
struction of buildings and structures of eco-real estate, it is neces- 0 0 B

Fig. 2. Graphical interpretation of the model of the construction
order of objects included in the zoned consolidated flow

The difference between the areas of F, - F, characterizes the
total volume of unfinished construction and it cannot be equal to
zero, since the unfinished construction in the form of eco-real estate
objects at various stages of construction should be permanent, en-
suring the continuous nature of the release of finished products and
maintaining a constant front of work. Minimizing the exponent Z
in (1) is equivalent to maximizing the simpler exponent Z,:

Z, = F,/F; > max. 2)

The Z, indicator is the ratio of fixed assets and infrastructure fa-
cilities used during construction to the total amount of capital invest-
ments used during the construction period. This indicator denotes
the share of capital investments utilized during construction, which
provides intermediate inputs of funds and capacities and character-
izes the return on capital investments diverted for construction.
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In Fig. 2, “c”, “d", and “e” are given for each object included in
the zoned consolidated flow, integral schedules for the development
and commissioning of funds. The addition of these schedules results
in integral schedules for the development of capital investments and
the introduction of funds for development in general — “b”. There-
fore, the capital return indicator can reflect the timing of the start and
completion of the construction of eco-real estate, as well as the dy-
namics of the development of capital investments for each of them.

Let us introduce the following designations: Z, is capital return
indicator; T'is the duration of the planning period, quarters (=1, 2 ...);
N is the required amount of resource when performing work (i-j); ®;
is the cost of funds, thousand rubles, introduced when the i-th object
is put into operation; ¢ and t? are the start and end dates of its con-
struction; t; is duration of construction of the i-th structure in blocks;
E, is the nominal rate of return; T°is the total term for the completion
of eco-development; S; is the estimated cost of the i-th object, thou-
sand rubles; x7 is the volume of capital investments planned for the
i-th facility in the quarter t, with the serial number of the beginning of
the i-th construction. ¢, refers to the standard duration of the con-
struction of a property.

To determine F, and F;, it is necessary to analyze all quarters of
the planning period and all objects of eco-real estate and infrastruc-
ture included in the plan, and for each of them summarize the funds
entered at the beginning of the period and quarterly volumes of
capital investments starting from the quarter in which the construc-
tion of the facility is planned, i.e. from the quarter ¢, for which y/ =1,
then (2) takes the form:

ST yio,a+E) (1010,
Zr 121 121 1yl i(1+E (”’"”')(To_tfn_r)

The resulting expression meets the requirements for the optimal-
ity criterion. The capital return indicator is associated with the total
duration of the construction of eco-facilities, with the timing of the
start and completion of the construction of individual buildings, as
well as with the quarterly volumes of capital investments and com-
missioned funds of each facility; thus, it considers the volume of the
planned construction. If it is calculated for different time intervals,
then it will express the degree of construction readiness for a par-
ticular moment in time. The capital return indicator is determined
considering the difference in timing of costs and for the facilities
being commissioned. Its maximization will lead to the choice of such
an option, which will be characterized by the largest intermediate
volume of commissioned objects, as well as the smallest value of the
reduced capital investments, i.e. their more rational dynamics. Thus,
this indicator characterizes the efficiency of the use of capital invest-
ments, as well as their return as a result of the reduction of unfin-
ished construction.

Z, = — max. (3)

Jkonornyeckoe cTtpoutenbcTso B Poccun.
Mpo6nemsbl 1 pelueHns

B craTtbe paccmaTtpuBaloTcs BOMPOCHI SKOMOrMYECKOro («3eNeHo-
ro») ctpoutenscrea B Poccun nMpuUMeEHWUTENBHO K 3agadam marsno-
STaXHOM W MHAMBMAYanbHOW 3acTpoiku. OnucaHa MCTopusi cTa-
HOBJIEHMS PbIHKA 3KOJSIOMM4ECKOro ctpouTensctea B Poccum u 3a
py6exom, gaHa oblias kKnaccugukaums U OCHOBHblE Hamnpasie-
HUA ero pa3sutusa. ONUCbIBaOTCA NPEMMYLLIECTBA 3ENIEHOrO CTPOU-
TenbcTBa, NPo6eEMbI, NPENATCTBYOLLME ObICTPOMY PA3BUTUIO KO-
JIOTM4ECKOro CTPOUTENBCTBA, U CTUMYNMPYOLLME (DaKTOPbl TAKOro
pa3sutus. YkasaHbl MpUMEHsieMble CTaHAapTbl 3€MeHOr0 CTpou-
TENbCTBa KaK yCTaHOBJIEHHbIE rOCYAapCTBOM B BUAE HOPMATUBHO-

5. Summary

The development pace of Green Building in Russia is con-
strained by the increased cost of such construction, low awareness
of consumers about the benefits in the process of using construction
products manufactured in accordance with Green Standards and
the backwardness of the regulatory framework [9].

At the same time, progress in the field of new technologies is
constantly reducing the difference between the cost of traditional
and “green construction”, and the development of modern informa-
tion technologies, coupled with a constant increase in the level of
environmental awareness of the population, makes progress in this
area inevitable.
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NpaBOBbIX aKTOB, Tak U JO6GPOBOJIbHbIE, MOKa3aHbl MPeVMyLLECTBa
CNefoBaHUI0 3KOMOrMyecknMm cTaHpapTam. [MpuBogsaTca npakTu-
YecKne NpUMepbl 3KOJIOTMYECKOro CTPOUTENLCTBA U MPOGNEMbI,
C KOTOPbIMX CTalKMBalOTCA 3aCTPOMLLMKM Ha mpakTuke. Moapo6-
HO paccMaTpuBaloTCA KOHLIEMUMW MacCUBHOrO AOMa, 3HEProad-
(heKTMBHOro AOMa U 3HeproHe3aBMCUMOro Aoma C ykasaHueM ny-
TE UCMOMIb30BaHUA ANMEMEHTOB TaKUX KOHLIEMUMIA B peanv3aumu
peanbHOro CTPOUTENbCTBA Ha HACTOSLUMIA MOMEHT, B TOM 4ucre
[aloTCs HEKOTOPbIE MPaKTUYECKME MPUMEPbl TEXHUHECKMX N Tex-
HOMTOTMYECKUX PELLEHUA, a TakXe MyTW UX AanbHEeWnLIero coBep-
LeHcTBOBaHMA. NpuBoasaTcs NpuMepbl BefyLlencs B HacTosLuee
BPEMSsi Mano3aTaXHoW 3aCTPOVKU C UCMOMb30BaHWEM CTaHAapToB
W MPUHUMMOB 3KOMOrMYeckoro crpoutenscTea. lMogpobHo pac-
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CMOTpPEHbI POCCUMCKME CTaHOapTbl 3€fEeHOr0 CTPOUTENLCTBA CO
CCbIJIKAMU Ha KOHKPETHbIE HOPMAaTWBHbIE @KTbl U UHbIE WCTOYHW-
KW, PerynupyroLime BOMPOCbl 3KONMOrMYeCcKoro CTPOUTENbCTBA,
yKasbIBalOTCA MyTU UX OanbHENLLEro pa3BUTUS U COBEPLLEHCTBO-
BaHus. [pegnoxeHa MaTteMaTn4eckas Mogenb 04epeaHOCTU CTPO-
nTENbCTBA 06BEKTOB SKOHEABWXUMOCTU, FAE B KA4ECTBE BaXKHOr0O
KpuTepusi BblibpaH nokasartenb KanuTanooThayun, onpenensembin
C YYETOM pa3HOBPEMEHHOCTU 3aTparT no BBOAUMbIM 06beKTam. Ero
Makc1Mm3aumsa NPMBOAUT K BbIGOPY Takoro BapmaHTa, KOTopbIi 6y-
OET XapaKTepu3oBaTbCs HaMBOMbLUNM MPOMEXYTOYHBIM OOGBLEMOM
BBOOUMbIX OOBLEKTOB, @ TaKXKe HaMMEHbLLEWN BENMYNHON NPUBELEH-
HbIX KanutasibHbIX BIOXKEHWUN, T.€. X 6onee pauMoHasibHON AuHa-
MUKoOM. TeM camMbIM 3TOT MokasaTtenb XapakrepusyeT achdeKTuB-
HOCTb UCMOJIb30BaHNs KanuTasbHbIX BIOXEHUA, @ TaKXe NX oTaadvy
B pe3ynbrare COoKpaLlleHVUs He3aBepLUEHHOro CTPOUTENbLCTBA.

KnrodeBble crnioBa: 5KOIOrN4ecKoe CTPOUTESIbCTBO, MaCCUBHbIA
[OM, CcTaHOapTbl 3€/1eHOro CTPOUTESbCTBA, SHEPro3theKTUBHbIV
JAOM, 3HEProHe3aBUCUMbIN [JOM, CTOMMOCTb XW3HEHHOro LWK/a,
PaKTU4YeCKME PeLLEeHNs B «3€/1eHOM CTPOUTEILCTBE» , SKOMOCESIOK
«CBetnas [lonaHa», maTtemaTn4eckasi MOAEb 04epPeaHOCTU IKO-
JIOrMYECKOro CTPOUTEIbCTBA

JINTEPATYPA

1. paboBbwi I1.I". CepBeivHr n MpogheccroHabHbIV JEBETONMEHT
HEABWXUMOCTUN: TEOPUSA M MPakKTuKa : MoHorpagums B 3-x Yactsx /
nog obwy. peg. I.I". Fpabosoro. M. : 3ag-8o0 ACB, 2013. 580 c.

2. JleoHoBa A.H., Kypodka M.B. MeTofb! roBbILLEHNS SHEProag-
PEeKTUBHOCTY 3[aHWI NPy PeKOHCTPyKuUum // BecTHnk MICY. 2018.
T.13.Bbin. 7. C. 813. DOI: 10.22227/1997-0935.2018.7.805-813

3. Hukugpoposa B.A., BuguiyeBa E.A., Hukughoposa A.A., Buaniye-
Ba [.[. lepcrneKkTnBbl 9Komorn4eckoro ctpontenbctea B Poccum //
36ipHyK UeHTpy HaykoBux mnybrikayivi «Benec» 3a martepianamu
Il Mi>kHapoaHOI HayKoBO-NMPaKTU4YHOI KOHGbepeHUii : «Hayka sik py-
WiiHa aHTuKpu3oBa cwna», M. KwuiB: 36ipHuK ctatesi (piBeHb

cTaHaapTy, akagemidHui piseHb). Kues : LIeHTp Haykosux ry6iika-
yivi, 2016. C. 54-57.

4. lMonsikoBa E.B., JemeHTbeBa K.W. VIHHOBaLUMOHHbIE TEXHOIOMMN
3aLynTbl OKpyXKaroLesi cpefbl. Skonornyeckne goma 6yayiyero //
Hayka — npombiineHHocTy n cepsucy. 2013. Ne 8-2. C. 259-262.
5. CamocygoBa H.B. OcobeHHOCTH COBPeMeHHOro atana pa3suTus
CUCTEMbI yrpaBrieHnsi MHOMOKBapTUPHBLIMU [OMaMu U XWINLLHO-
KOMMYHasbHOro Komnekca // HegBmxmmocTb: 9KOHOMUKA, yrpas-
nenne. 2015. Ne 1. C. 48-52. URL: https://www.elibrary.ru/item.asp?
id=23648408

6. Tenm4verHko B.U. Bo3gevicTene CTpONTENIbHbIX OGLEKTOB HA OKPY-
XKaroLyyro cpegy: y4ebHoe rocobue. M. : Apxutektypa, 2009. 264 c.
7. lopbareBa E.I., KonogsxHeii C.A., MuyeHko B.5., CeBproko-
Ba K.C. TexHonorn4eckne 1 9KoHOMU4eCKne 0CO6EHHOCTU MOBbILLIE-
HUS1 SHEProaghheKTUBHOCTH OOLEKTOB HEABWMKMMOCTU PU PEKOH-
CcTpyKyuu : y4ebHoe rnocobue. M. : isg-Bo ACB, 2020. 236 c.

8. XoBaHckas I".[1., Camocynosa H.I1. O coBepLLueHCTBOBaHUM 3aK0-
HOAATesIbHOro MeXaHn3ma o 3aLLuTe XUIMLLHBIX Mpas COOCTBEHHU-
KOB Ha 06LLee NMyLLEeCTBO MHOIOKBaPTUPHbLIX JOMOB B yCII0BUSIX re-
pecenenvs // HeaBumxmnmocTs: skoHoMuKa, yrpasnenve. 2019. Ne 4.
C. 18-23. URL: https://www.elibrary.ru/item.asp?id=42942314

9. OKoHOMUKa 1 yripaBneHne XWnNLHO-KOMMYHasbHbIM XO35MCT-
BOM : y4e6HuK / nog o6Ly. peg. .I". (pabosoro, A.H. KupwunioBou.
M. : 3g-B0 ACB, 2018. 672 c.

06 aBTope: Ty3oB Hukonaw EBreHbeBU4 — kaHAMAAT SKOHOMMU-
4yeckux Hayk, aupektop; OOO «lMpon3BOACTBEHHO-CTPOUTESb-
Hasi KomnaHusa “I'epkynec”»; 141212, n. JlecHble [NonsiHbl, MKPH.
MonsHka, a. 43, oh. 21; sweethomes @bk.ru.

For citation: Tuzov N.Ye. Green Building in Russia as well as its prob-
lems and solutions. Real estate: economics, management. 2021;
1:53-58.

Onsa umtuposanus: Ty3oB H.E. Green Building in Russia as well as
its problems and solutions // HegB/XrnMOCTb: 3KOHOMMKA, yrpaBse-
Hue. 2021. Ne 1. C. 53-58.

lNasnosa J1.M. lNaHopama Mocksbl ¢ BopobbeBbix rop. PUCYHOK, TyLLb, Nepo.


mailto:sweethomes@bk.ru

HeasmXumocTb: 9KOHOMUKa, yripaBneHve MexayHapoaHbIi Hay4HO-TEXHUYECKUIA XXypHan #1/2021

Ote4ecTBEeHHbIIi U 3apy6eXHblii onbIT

59

UDC 005:[69:621.039]

Graboviy P.G.
Berezka V.V.

Risk modeling at the pre-investment phase
of nuclear powerplant construction on the
international market

Involvement in the construction of nuclear power plants worldwide is a promising direction for developing the re-
search and technological potential of engineering and general contracting companies in Russia. Nevertheless,
Russian companies, involved in the construction of nuclear power plants (NPPs) abroad, need to adapt to foreign
jurisdictions, their requirements and rules applied to the construction of hazardous industrial facilities, as well as
unique social, economic and physical environments. In this regard, international activities, performed by Russian
companies, are associated with uncertainty and risks that require the study and systematization of risk factors and
development of risk management models.

The statistical data, covering the recent ten-year period, illustrates the level of uncertainty and problems arising
in this area. Over 60 % of nuclear reactors worldwide are built with a delay in construction. The consequences
of such delays boost project costs. Major international corporations, implementing nuclear power plant construc-
tion projects abroad, consider the insufficient pre-project study of project organization and management issues at
the stage of entering into an EPC (M) contract to be the risk factors arising in the pre-investment phase.

Risk management modeling is considered as the main element of the system designated for managing the organi-
zational and economic reliability of the pre-investment phase of NPP construction in the international market. It in-
cludes: (a) structuring a multiparametric risk factor space based on four sources, including, on the part of the cus-
tomer, the EPC (M) contractor, the contract and the external environment; (b) a pre-investment risk management
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model, applicable to NPP construction abroad, to be based on the overall project risk P(r;;); (c) a mathematical onib@mail.ru
model for selecting a project implementation option based on the multi-criterial optimization of the future-oriented

project plan-schedule.

Keywords: management and analysis of risks, construction of nuclear power plants abroad, pre-investment

phase, life cycle of nuclear power plants

1. INTRODUCTION. PROBLEMS OF As of 2020, Russian engineering companies con-

DEVELOPMENT OF THE INTERNATIONAL struct nuclear power plants in Europe, Middle East, Berezka Vital
MARKET OF NPP CONSTRUCTION AND and North Africa, as well as in the Asia-Pacific region Viktorovich v

RELEVANCE OF MINIMIZATION OF RISKS IN
THE PRE-INVESTMENT PHASE

ccording to the 2020 results, the value of
ARussia’s portfolio of international NPP con-
struction projects ranks first, since it has ex-
ceeded 130 billion USD for the ten-year period [1]. At
the same time, an increase in the share of NPP con-
struction in international markets is one of critical
strategic directions of State Atomic Energy Corpora-
tion Rosatom. The compliance with deadlines and
construction budgets, as well as the use of the Rus-
sian technology is a prerequisite for the Russian en-
gineering companies acting as NPP suppliers. Ac-
tions, aimed at the continuous improvement of proj-
ect management and operational processes, ad-
vanced information technologies and solutions, ap-
plied throughout the project life cycle, starting from
the pre-contract efforts and ending with NPP com-
missioning, are taken to tackle these goals.
The participation of Russian companies in
a large-scale international NPP construction project
has several constituents, such as engineering ser-
vices, construction and installation works, supply of
materials and equipment, project design and man-
agement, as well as fundraising services'.

1 Official website of the State Corporation “Rosatom”. URL:
https://rosatom.ru/production/design/stroyashchiesya-aes/ (accessed:
January 1, 2021).

(Table 1)2.

The strength of Russia’s approach is the “turn-
key” construction of a nuclear power plant. A Russian
NPP supplier acts as an EPC (M) company respon-
sible for supplying and integrating the technology, the
final investment amount, and the contract implemen-
tation term. In addition, the Russian EPC (M) com-
pany fully designs, plans, builds and puts projects
into operation, as well as manages NPPs in further-
ance of the instructions issued by the owner [2].

Several studies, carried out by foreign and Russian
researchers [3-5], have identified problems in NPP
construction, such as regular failures to meet deadlines
and project cost overruns that may reach up to several
dozens or even hundreds of percent (Fig. 1)°.

One of the problems that accompanies the con-
struction of a nuclear power facility is the assessment
and sufficiently accurate projection of the overall
project cost and timing, which implies that decision-
makers obtain answers to such questions as “what is
the probability of compliance with the project imple-
mentation schedule?”, “how can possible risks be

2 Official website of the ASE Engineering Division of the Ro-
satom State Corporation. URL: https://www.ase-ec.ru/ (accessed:
January 1, 2021).

3 World Nuclear Industry Status Report, report on the current
status of the nuclear industry in the world for 2020. URL: https://www.
worldnuclearreport.org/IMG/pdf/wnisr2019-v2-hr.pdf http://www.rusatom-
overseas.com/ (accessed: January 1, 2021).
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Table 1. Ongoing international NPP construction projects using the Russian technology (as of December 31, 2020)

Project country Project name Type of reactor Main construction period Investment amount, USD billion
Belarus Belarusian NPP VVER-1200 2011-2020 11.0
Finland Hanhikivi 1 VWER-1200 2016-2028 7.0-7.7
Hungary Paks Il VWER-1200 2019-2031 14.0
Turkey Akkuyu VWER-1200 2010-2023 22.0
Iran Bushehr — 2.3 VWER-1000 2016-2026 11.0
China Tianwan —7.8 VVER-1000 and VVER -1200 2011-2020 10.4 (6.1 and 4.3)

Xudapu
India ﬁﬂg:::zﬂ::z - gg VVER-1000 2002-2025 95
Egypt Dabaa VWER-1200 2015-2026 30
Bangladesh Rooppur VWER-1200 2015-2024 13
TOTAL: 128.6

Fig. 1. The analysis of the international NPP construction market broken down by stages of construction and operation, including project
delays (as of 31.01.2021)
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minimized?”, and “how will possible deviations affect the total cost
of the project?”.

Moreover, a substantial investment amount contributed to nu-
clear power plants, if compared to other types of power plants?,
makes them more sensitive to risks. Any delays and cost overruns
have an immediate negative impact on economic performance and,
as a result, on the ability to raise funding.

In this regard, a relevant task is to study management system
elements in the pre-investment phase and to examine a method-
ological approach to assessing and reducing risks to ensure the
timely completion of construction within initial budget limits to ensure
the organizational and economic sustainability of NPP construction
projects implemented worldwide.

2. MATERIALS. MODELING THE STRUCTURE OF THE
NPP CONSTRUCTION LIFE CYCLE BROKEN DOWN BY
STAGES, COSTS, DEADLINES, AND MANAGEMENT
FEATURES

2.1. Structuring the life cycle of construction of a nuclear
power plant abroad

An NPP construction project belongs to the category of large
complex investment and construction projects (following the UNIDO
rules), which are characterized by® [6]:

e large-scale investments (up to 30 billion USD);

e long implementation periods (10-15 years to be spent to de-
sign, construct, and start up an NPP, that has a 60-year ser-
vice life term);

e special attention to security issues throughout the entire life
cycle.

An NPP construction project, implemented abroad, has several
stages, clustered into the concepts of “a life cycle” and “an invest-
ment cycle” [7]:

e the life cycle (Fig. 2) includes the period from an investment
project concept formulation to the decommissioning of a nu-
clear power plant;

® the investment cycle is an economic concept that covers the
NPP lifecycle during which initial investments are made. It lasts
8-12 years on average.

4 International Energy Agency, Nuclear Power in a Clean Energy System, report —
May 2019. URL: https://www.iea.org/reports/nuclear-power-in-a-clean-energy-system (ac-
cessed: January 1, 2021).

5 Information on the status of the nuclear industry from the International Atomic En-
ergy Agency (IAEA). URL: https://www.iaea.org/topics/nuclear-power-plant-life-cycle (ac-
cessed: January 1, 2021).

It is noteworthy that in the Russian practice, the area of the gen-
eral contractor’s responsibility for the construction of a nuclear power
plant differs from the area of responsibility of an EPCM company
worldwide. Russian engineering companies can enter into contracts
at various stages of a project, and the scope of services and supplies
within the framework of an NPP construction project may also vary'.

2.2. Modeling the cost structure of NPP construction
projects

The construction costs of nuclear power facilities are the key
indicators, and the consequences of the schedule overruns affect
the following two aspects®:

1. Project financing. Additional costs, representing the interest
amount, accumulated during the schedule overrun increases the
overall financial burden, and boosts the risk assumed by the inves-
tors. Besides, cash inflows generated by the sale of electricity are
delayed due to the construction schedule overrun.

2. Construction costs. The major portion of construction work
is carried out on the construction site of the future nuclear power
plant, and it requires the mobilization of a significant amount of labor
resources, including the engineering personnel, and the availability
of specialized construction and installation equipment. This leads to
low adaptability to the changing design and, consequently, reduced
productivity due to less rational use of the personnel and the idle
time of equipment. Furthermore, delays rise the overall cost of the
power plant construction [8].

The consequences of overruns can seriously affect the profit-
ability of an NPP construction project. For example, in case of
athree-year delay, the breakeven pointis reached in about ten years
[5, 9]. Since capital expenditures are primarily reflected in the final
cost of electricity generation by new nuclear power plants, timely
completion of construction is an effective means of limiting rising
costs and risks in the course of constructing new nuclear facilities.

The 2016 report of the World Nuclear Association” on the global
nuclear supply chain provided a consolidated structure of capital
expenditures (Fig. 3) that also included labor, equipment and raw
material expenses (Fig. 4).

6 Unlocking Reductions in the Costs of Nuclear Construction — A Practical Guide for
Stakeholders, the report of the nuclear energy Agency of the Organization for economic co-
operation and development, 2020. URL: https://www.oecd-nea.org/jcms/pl_30653/unlock-
ing-reductions-in-the-construction-costs-of-nuclear (accessed: January 1, 2021).

7 Economics of Nuclear Power (updated in March 2020). URL: https://www.world-nu-
clear.org/information-library/economic-aspects/economics-of-nuclear-power.aspx (accessed:
January 1, 2021).
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Fig. 3. Consolidated structure of capital expenditures for the construction of nuclear power plants
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Fig. 4. Breakdown of the cost of construction of nuclear power plants in the context of labor remuneration, cost of equipment and materials

2.3. The analysis of terms of NPP construction projects

It should be noted that, according to the Russian technology
(the “NPP-2006" project), the main target period of construction of
each power unit is set by State Atomic Energy Corporation Rosatom
for a maximum of 4.5 years (or 54 months)'.

The actual NPP project execution time includes construction
work and lengthy licensing procedures, complex financial negotia-
tions, site preparation, and infrastructure development. As the British
Hinkley Point C project shows, a substantial share of investments
had been made and a large amount of work had been completed
long before the official construction phase began.

According to the IAEA statistics® 8, the average construction pe-
riod of 63 units in nine countries (37 of them in China), launched in
2009-2019, reached 10 years. The analysis of the timelines of NPP
construction projects, initiated between 2010 and 2019, illustrates
the level of uncertainty and challenges associated with many of
these projects, especially given that most of them were to have
a five-year construction period (Table 2).

As of July 1, 2020, the average construction time was 7.3 years,
exceeding the mid-2019 average by more than six months in terms
of 52 reactors under construction.

8 IAEA s NUCLEUS information resource, International Atomic Energy Agency. In-
ternational Atomic Energy Agency, Project Management in Nuclear Power Plant Construc-
tion: Guidelines and Experience, Nuclear Energy Series No. NP-T-2.7, IAEA, Vienna, 2012.
URL: https://www.iaea.org (accessed: January 1, 2021)

In addition, all nuclear power plant units under construction in at
least 10 out of 17 countries experienced an average delay of one
year, and the completion dates for 33 (64 %) construction projects
were postponed. Most of the NPP units, conventionally constructed
on time, were started within the last three years or they have not yet
reached the planned start-up dates, making it difficult to assess their
compliance with the project schedule. There is still no certainty
about the construction projects in the UK, Bangladesh, China and
Russia.

According to IAEA, in most cases, additional licensing require-
ments, interference of the general public, problems with suppliers
and financing, and improper construction management were the
reasons for schedule overruns and rising costs® ° [10].

2.4. Features of NPP construction project management
outside of Russia

An NPP construction project, that employs the Russian technol-
ogy, is a set of interrelated actions aimed at achieving the pre-set
goals in a given time frame within a given budget. A set of interre-
lated elements and links between them, representing a “tree” of
product-oriented components represented by equipment, work,
services, and information, determines the project structure [11].

9 International Atomic Energy Agency, Project Management in Nuclear Power Plant
Construction: Guidelines and Experience, Nuclear Energy Series. No. NP-T-2.7, IAEA, Vi-
enna, 2012.



HenBwXnUMoCTb: 3KOHOMUKaA, ynpaeneHue

MexayHapoaHbIi Hay4HO-TEXHUYECKUIA XXypHan

OrevecTBEeHHbIii U 3apy6eXHblii onbIT

#1 /2021

63

Table 2. 2010-2019 global nuclear reactor construction timelines

Construction period of 63 projects, years
Country Total number of reactors

Average Min Max
China 37 6.0 41 11.2
Russia 10 20.3 8.1 35.1
South Korea 6 6.0 441 9.6
India 4 10.4 7.2 14.2
Pakistan 3 5.4 5.2 5.6
Argentina 1 33.0 33.0
Iran 1 36.3 36.3
USA World 1 435 435
China 63 10.0 41 435

Pursuant to the IAEA recommendations, in addition to ensuring ® immigration restrictions, including those issued due to the epi-
the high quality of construction work according to the construction demiological situation in the country and difficulties with the
schedule, the project requirements, and the budget, the contractor employment of foreign engineering and technical personnel;
(EPCM) responsible for the NPP construction outside of Russia, « conditions of certification and customs clearance for the im-
must prioritize the project work, ensure the availability of material port/export of materials or equipment.
resources and workforce, analyze and define risk management pro-
grams and solve any problems that delay the project implementation 3. METHODS. STRUCTURING THE FACTOR SPACE OF
or threaten the quality of work performed. PRE-INVESTMENT RISKS THAT ACCOMPANY NPP

NPP project management is the art of managing and coordinat- CONSTRUCTION OUTSIDE OF RUSSIA
ng humar;{ fganmjl, anr:j materlal resogrcgs us||rfwg mod?rn mj”age‘ 3.1. Risk assessment of NPP construction abroad in the
ment metho s and tec lnlques, organizationa lorms of production pre-investment phase
and construction to achieve the pre-set results in terms of the com-
position and scope of work, costs, timing, and quality to meet the The mission of construction project risk management (accord-
goals pursued by the project participants. ing to the PMBOK® Knowledge Sets) is to increase the likelihood

NPP project functions are divided into project goal management and impact of positive events or opportunities while reducing the
(the subject area), time management, cost management, quality likelihood and impact of negative events or threats that occur during
management, risk management, contract management, participant the design and construction process. It includes risk management
and personnel management, relationship management, and infor- planning, identification, analysis, response planning, and project
mation flow management. control applied throughout the project lifecycle.

The management model of an investment project that entails the The management of NPP construction projects, implemented
construction of a nuclear power plant on a foreign market involves outside of Russia, also means the identification, control, and man-
planning a set of measures that ensure the project funding and man- agement of characteristic risk factors [12, 13]. To solve this problem,
agement, the supply of technologies and engineering services, as the analysis of the main features of NPP construction projects, im-
well as construction, installation, and commissioning works. The de- plemented outside of Russia, including the analysis of international
velopment of project schedule options and the evaluation of invest- experience, was carried out. As a result, an approach to assessing
ment performance are the strategic issues considered by decision the organizational and economic sustainability of the pre-investment
makers at the pre-investment stage. phase of NPP construction outside of Russia was formulated with

When choosing an organizational model for the implementation account for the risk factors.
of an international project, it is recommended to take account of the The study [14] examines the classification of risks and the man-
following features of entry of foreign engineering and construction agement model applied to unique large-scale investment and con-
companies (of any level) to the market in the project implementation struction projects (ISPs) outside of Russia. The cumulative risk of
country [6]: implementing a large complex ISP abroad is a set of causes of un-

® a multi-stage system of obtaining licenses for the construction certainty as a result of the occurrence of random adverse events,

of particularly hazardous and technically complex facilities (for the possibility of significant revenue shortfalls, and the loss of some
example, nuclear power facilities); resources by economic entities.

e tightened control and supervision over the project develop- Largest international investment and construction groups (for

ment by local self-government bodies; example, VINCI, BOUYGUES, France™) list the main risk factors that

* granting preferences to local service and equipment sup- need to be taken into account in the pre-investment phase of an

pliers;

¢ T[he Ob”gaﬁon to Cqmply with the recommendations made by 10 Annual report of the VINCI Group for 2019. URL: https://www.vinci.com/publi/

international organizations (for example, IAEA); vinci/2019-vinci-annual-report.pdf (accessed: January 1, 2021). | 2
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P> international project, such as: (a) difficulties in the facility design and

analysis caused by the underestimation of the amount of work or the
overestimation of the expected profitability; (b) errors in the analysis
of the terms of the tender documentation and the contract proposed
by the customer, or (c) errors in the analysis of technical and legal
norms of the country of the project implementation. In addition, the
following specific factors are identified [15] in relation to the con-
struction of nuclear power plants abroad:

« Insufficient qualification of local subcontractors due to the
lack of experience in the implementation of technologically
complex large-scale projects, such as the construction of nu-
clear power plants;

* Supply delays due to the global shortage of skilled manufac-
turers of special equipment for nuclear power plants and its
late delivery to construction sites for installation. In addition,
there may arise problems with the purchase of bulk materials
(concrete, rebar, crushed stone, metal, etc.) due to large
amounts of purchases and their unavailability on local or glo-
bal markets;

* Lack of qualified labor resources. Delayed construction, in-
stallation and commissioning due to the lack of experienced
technical specialists and/or the need to do the work once
again due to quality control errors in the course of production
and construction.

The disputes, broken down by their cause (which can be associ-
ated with the Owner, the Contractor, the Contract, and External Fac-
tors) are provided in Table 5 [15-17].

Each type of risk corresponds to unique factors (causes of oc-
currence), which can be used to simulate the probability of a risk
and the degree of its impact on the course of construction of nucle-
ar power plants, thereby providing information for decision makers.

Thus, the overall risk of implementing a nuclear power plant con-
struction project abroad P(r;) can be defined as the sum of the
probabilities of occurrence of negative events P, given the account
is taken of their significance w:

P(r,) =§:P(r1jqu,), Q)]

where g1 — events; r;,— factors (causes).

Table 5. Multiparametric factor space of risks in the pre-investment phase of an NPP construction project outside of Russia

Risk Type x Code Negative risk factor or event R Weight w | Probability P
0; |Late payment Wy Py
0, | Schedule overrun caused by the Owner Wy Py,
0; | Achange in the value of SMR during construction Wya Py
Project Owner (0) 0, |Design errors or low quality POI Wes P
05 | Provision of incorrect/incomplete information W5 Pys
0g | Late access to the construction site Wee P
0; | Unilateral refusal to accept the completed CMP Wyy Py
E; |Unawareness of the geographical conditions of the project W4 Py
E, | Work quality assurance problem Wep Py
E; | Delays in the progress of construction and installation works Weg Pes
E, | Contractor s financial problems Wy Py
E; | Absence of written instructions from the customer Wes Pes
Eg | Unclear local tender laws and regulations Weg Pes
E; | Different interpretations of the contract terms We7 P
Eg | Unclear contract terms regarding the change of the contract price in relation to the preliminary amounts Weg Pes
Es | Unclear contract terms regarding the adjustment of approximate quantities Weg Peg
EPCM-contractor (E) | E, | Unclear terms of refunding withheld cash amounts Weqo Pa1o
E;; | Anunclear way of reducing the damage caused by delays W11 Pei
E;, | Unclear definition and types of defects We1o Peis
E4; | Ungrounded distribution of risks in the contract W13 Pei3
., Failure to agcount for or accurately calculate the additional cost of actual work at the time of the tender and Wy P
the evaluation process
Eys | Failure to examine the terms of the contract during the tender We1s Peis
Eis | Ambiguous limit of liability for the use or storage of materials and equipment provided by the employer We1s Peis
E;; |Disagreements over the amount of compensation for construction costs and time, in case a claim is filed We17 Pei7
E;s | Disagreements about the payment method caused by a change in the quantity We1g Pes
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End of Table 5
Risk Type x Code Negative risk factor or event R Weight w | Probability P
C, | Different interpretations of the contract terms W P
C, | Unclear contract terms concerning approximate calculations Wep Py
C; | Unclear definition of defects W3 P
Contract (C) C4 | Ungrouned distribution of risks in the contract Wy Py
Cs; | Ambiguous limit of liability for the use or storage of materials and equipment provided by the employer Wes P
c Disagreements over the amount of compensation of costs in the event of a claim and the method of payment w p
6 | for changes in amounts S £
C, | Differences in construction standards and methods of organization and production of works Wy Py
X; | Currency exchange rate fluctuations Wi Py
X, | Economic fluctuations and changes in tax rates Wyo Py
X; | Changes in laws and regulations Wys Py
External factors (X) X, |Language barriers, different cultural and religious traditions Wiy Py
Xs | Force majeure, such as weather disasters, war, revolution, and civil unrest Wis Pys
Xs | Differences in construction standards and methods of organization and production of works Wyg Py
X; | Tougher immigration rules governing the stay of SMEs Wy P

In addition, a similar method describes the risk of delayed con-
struction of NPPs abroad P(r,), for example, a failure and/or a delay
on the part of the Customer (O) (an energy company) to accept the
work performed (events O,) due to its incompliance with the local
building codes (E,), inconsistencies between the executive docu-
mentation and the Owner's requirements and regulations issued by
local regulatory agencies and (Eg), the availability of growing
amounts of work and rising costs (C,).

In this case, the cumulative risk that affects the t;, parameter, or
“the forecasted duration of the project implementation option”, is
determined as follows:

P(ry) =P(O;xw,, + Exw,, + Egxw o + Coxw,,). (2)

4. RESULTS. PROPOSALS CONCERNING MODELING
THE MANAGEMENT OF PRE-INVESTMENT

RISKS OF NPP CONSTRUCTION PROJECTS

BASED ON MULTI-CRITERIAL OPTIMIZATION

OF FUTURE-ORIENTED SCHEDULES

Basic principles of multi-criterial optimization subsystems appli-
cable to future-oriented project implementation plans at the pre-in-
vestment phase of NPP construction projects are formulated on the
basis of the research works of Russian and foreign scientists and
decision making frameworks. A mathematical model of multi-criteri-
al optimization is one of basic components of this system [18].

The issue of multi-criterial formulation of the task of developing
future-oriented project implementation plans is particularly relevant
for large-scale investment and construction projects due to the large
number of project participants (stakeholders) and differences in
their interests and motivation [19]. For example, the criteria of opti-
mality of future-oriented project implementation plans in the pre-in-
vestment phase of an NPP construction project can include:

1. On the side of the project initiator (an energy company) in the

country of construction:

» assurance of the proper level of safety and compliance with
all international and local requirements applicable to the con-
struction of nuclear energy facilities;

* minimization of the construction period. In the case of
a grave problem of electricity shortage in the region, this criteri-
on may prevail over others;

* completion of construction and installation works by a cer-
tain date. This criterion may be imposed by political factors (for
example, it may be attached to the date of elections to govern-
ment authorities).

2. On the side of the contractor, or the Russian EPC (M)

company:

 profit maximization;

¢ assurance of high quality design, construction, installa-
tion and commissioning of unique NPP equipment in dis-
charge of further operation obligations;

¢ setting the stage for the regular and timely use of financ-
ing. The disbursement of funds designated for the design,
construction and installation work may be limited to certain
time periods (for example, years);

* minimization of construction costs. This criterion can serve
as the main one in the case of an EPC contract having a fixed
amount specified;

« setting the stage for the regular and timely use of resourc-
es, including highly skilled labor resources, special machinery
and equipment. This issue may be relevant due to the contrac-
tor’s involvement in several projects at the same time.

The multi-criterial decision-making model can be formally pre-

sented as follows [20]:

G(T,K,X,S, F,P,R), 3)
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P> where Tis the problem formulation; K — the set of criteria; X — the

set of scales; S — the set of alternatives; F — the mapping of a set
of alternatives onto the set of assessments; P — the system of pre-
ferences of a decision-maker; R — the decision rule.

Scientists and specialists offer different types of criteria depend-
ing on problem solving conditions. For example, the main (most sig-
nificant) criteria include the net present value (NPV), the profitability
index (PI), the internal rate of return (IRR) [21], income maximization,
expected risk minimization [22], project implementation time (P),
social effect, etc.

The choice of the optimality criterion of future-oriented sched-
ules in the pre-investment phase depends on specific conditions of
the construction process and activities of the organization, the inter-
ests of the investor and the contractor. It is proposed to optimize the
project implementation schedule according to the most significant
criterion, the is, the identification of the optimal solution. In particular,
the most significant criterion is the efficiency of the dynamics of
capital investments, proposed by V.A. Afanasyev [23], who analyzed
the market aspects of construction activities as early as in the days
of the USSR. The efficiency coefficient of the dynamics of capital
investments can be represented as follows:

K K(GT _l)+z;Kf, (2_‘3!’)_({4’ (4)

10— K (GT _ BT ) ’

where K is the total amount of capital investments (the estimated
cost of building a facility or a group of facilities); K; is the i-th capital
investment at time ¢; T is the duration of the entire set of works; a is
the coefficient of reduction of the i-th capital investment to term ¢, + 1,
equal to 1 + E,; B is the coefficient of reduction of the i-th capital
investment to term t;— 1, equal to 1/(1 + E,); E,, is the standard effi-
ciency factor.

These principles serve as the basis for the developed set of
formal heuristic algorithms designated for finding the optimal
option of future-oriented project implementation schedules in
the pre-investment phase. Methods of sequential analysis of op-
tions [24] and direct search [25] were used to develop formal heu-
ristic algorithms.

The optimization algorithm, based on the most significant crite-
rion, can be specified as follows: there is an ordered set of S = {S,}
options for making a future-oriented project implementation sched-
ule that meets regulatory requirements (S c D); P ={P,} is a set of
alternative future-oriented schedules taking account of a specific
facility, material, technical, human and financial resources.

For each P, option, the set of outcomes J = {J,;} and the transi-
tion vector on set S are defined: R,[a4_1€4, @y_1€2, @34_1€3], Where g;
(i=1, 2, 3) is the unit transition vector parallel to the axis.

1— during transitionto S, : a,a, —1,
e, =10 — during ftransitiontoS, : a, =a, -1,
—1— during transitiontoS, :a, a, —1. (5)

Limiting operator O(J)) of search domain D is defined for set J. It
corresponds to each outcome with subset S;,4= O (J,)S, = S,\C, con-
taining the optimal version of the future-oriented schedule at D # 0.

The sampling space may, for example, contain the following mu-
tually exclusive outcomes:

e the time limit for the future-oriented schedule is not met (J,=1);

¢ the construction and installation work funding limit is not met

(= 2);
¢ the material supply limit is not met (J, = 3);
e the human resources use limit is not met (J, = 4);

e the technical support limit is not met (J, = 5);

e the option led to an improvement in the target function (J, = 6);

e the option led to the deterioration of the target function (J,= 7).

The transition to experience is characterized by the following
operations:

e whenJ,—1=1:

e;= —1, where i is the number of any options;

ey, =0forl#i

vS,[za;, 2 2ay 4 — S, c CJ;

S,=S,.4\C;

* when J,_,=2:

63=1; ey =€y =0;

VS,[a3, = @313 @17 = @1py; @20 = Ap1 — S, € C;

S,=S,.4\C;

* when J,_,=3:

ey = 1, where i is the number of the option, for which this limit is
not met;

e, =0forl#i

VSplas, S @313 81y = @1p1; 82p = 81y — Sy € CJ;

S, =S4\C;

e when J,_,=4:

ey =1, where i is the number of the option, for which this limit is
not met;

a,=0forl#i

VS,lan s axq — S, < Cl;

S,=S,.,\C;

® when J,_;=5:

ey =—1, where iis the number of the option, for which this limit is
not met;

e =0forl#i

VS, la;, 2 ay4— S,c Cl;

S,=S,.4\C;

* when J,_,=6:

R,=R,;

VS,lain S @i 1; 41 =15 o = BUJ =7 — §, € C];

(VSilain2 ay.1; €41 =—1; 2 =60 ,=7 — S, c C]);

S,=S.4\C;

ewhenJ,_,=7:

R, = R,_4e, where [-1, -1, =1] — unit vector;

VSlai2 ay 4 €x1= 15 Jp=6UJ,,=7 >S5, C];

(VSlain2 ay i eyq = —1; Jyp= BUJ, =7 =5, c C]);

S,=S.4\C.

The research continues as long as set S # 0.

Formal heuristic algorithms allow to reduce the time of the opti-
mization process by 2.5-3 times compared to the iteration of future-
oriented schedule options and guarantee to find the extremum of
the target function at D # 0.

The decision making process in the multi-criterial conditions is
reduced to finding such an alternative option from the set of accept-
able ones, which may not be optimal for any of the criteria g;, but
which turns out to be acceptable for the entire vector of criteria
Q={q4, 95, g3, -.-, q,}, i.e. finding a compromise alternative [24]. The
real facility will always represent some compromise combination of
required qualities. This problem can be solved by introducing an
additive criterion, for example, reduced costs.

Thus, it is possible to obtain an option of the future-oriented
schedule applicable to the implementation of an NPP project, for
which the relative level of all particular criteria is not worse than
a certain limit value of g;* + Ag; with the value of the additive criterion
Qs sufficiently close to optimal Qy". In addition, this approach allows
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us to take account of a number of factors that are non-deterministic
or not reflected in the selection of particular criteria by using informal
decision making procedures [26].

As a result, one or more options of the future-oriented project
implementation schedule of an NPP project, selected by decision
makers, are, if necessary, handed over to an expert group for the
detailed analysis, elaboration and further processing of results using
the Fuzzy Logic approach [27].

5. CONCLUSIONS AND DISCUSSION

The international NPP construction market has a strong potential
for Russian engineering (EPCM) suppliers whose objective is to in-
crease the export potential of nuclear energy, with regard for the
global situation, national competitiveness and the market positions.

As the practice and research show, NPP construction organiza-
tion and management outside of Russia represent more challenging
tasks than projects implemented on the local market. The organiza-
tional and economic reliability in this environment implies special
investment and construction project management processes and
approaches to risk identification and management by the parties to
the project.

Given the international and domestic research works, recom-
mendations and practical experience, we propose to develop
a model for managing the organizational and economic reliability of
NPP construction outside of Russia as a combination of the following
components:

1. The organizational and legal model of an NPP project with
account for the features of the legal regulation of construction of nu-
clear power facilities in the country of project implementation, the
available licenses authorizing the construction of nuclear power
plants, and the recommendations of international organizations (IAEA).

2. The strategy for managing pre-investment risks based on
the structured risk factor space for the construction of NPPs
abroad. Provision of decision makers with data on the quantitative
and qualitative analysis of project implementation risks, including
possible deviations from the project schedules and costs, as well as
mechanisms and/or recommendations aimed at their minimization.

3. Multi-criterial analysis and optimization of options of fu-
ture-oriented project implementation schedules, including fi-
nancing schedules and resource-focused requirements, using mod-
ern information technologies in project management.

The factor space of pre-investment risks that accompany the
construction of NPPs abroad was structured and the mechanism of
finding the optimal future-oriented schedule was modeled on the
basis of multi-criterial optimization performed within the framework
of an integrated organizational/economic reliability management
system. The described formal algorithm allows us to take account of
a number of factors that are non-deterministic or not specified in the
process of selecting partial criteria of optimality.

REFERENCES

1. Chernyakhovskaya Yu.V., Berezka V.V. Russian sales strategy for
NPP investment and construction projects (economic systems) in the in-
ternational market. Real estate: economics and management. 2019;
2:53-60. URL: https://www.elibrary.ru/item.asp?id=41187214 (rus.).

2. Chernyakhovskaya Yu.V. NPP integrated sales for sustainable
development in the field of nuclear energy. Economic Sciences.
2015; 11(132):24-27. URL: https://www.elibrary.ru/item.asp?id=
25722398 (rus.).

3. Lovering J.R., Yip A., Nordhaus T. Historical construction costs of
global nuclear power reactors. Energy Policy. 2016; 91:371-382.
DOI: 10.1016/j.enpol.2016.01.011

4. Locatelli G. Why are megaprojects, including nuclear power
plants, delivered overbudget and late? Reasons and Remedies. Re-
port MIT-ANP-TR-172. Center for Advanced Nuclear Energy Sys-
tems (CANES), Massachusetts Institute of Technology, 2018.

5. Solovyova A.P., Kharitonov V.V., Shmakov O.G. The impact of
delays in the construction of nuclear power plants on the efficiency of
investments. Izvestiya vuzov. Yadernaya Energetika. 2018; 3:52-62.
DOI: 10.26583/npe.2018.3.05 (rus.).

6. Graboviy P.G., Berezka V.V. Management of organizational and
technological (operational) risks of russian contractors during
the construction of nuclear power plants abroad. Real Estate: eco-
nomics and management. 2019; 3:6-17. URL: https://www.elibrary.
ru/item.asp?id=41520069 (rus.).

7. Domozhilov Yu.N., Kokosadze E.L., Koltun O.V., Kryzhanovskiy
A.L., Morozenko A.A., Paviov A. et al. Organization and technology
of construction of nuclear power plants : a textbook / Telichenko V.I.
(ed.). Moscow, MGSU, 2012; 400. (rus.).

8. LocatelliG., Bingham C., Mancini M. Smallmodular reactors: A com-
prehensive overview of their economics and strategic aspects. Prog-
ress in Nuclear Energy. 2014, 73:75-85. DOI: 10.1016/j.pnucene.
2014.01.010

9. Shafiqul I.Md., Bhuiyan T.H. Assessment of costs of nuclear pow-
er in Bangladesh. Nuclear Energy and Technology. 2020; 6(3):181-
194. DOI: 10.3897/nucet.6.54003

10. Alsharif S.A., Karatas A. A framework for identifying causal fac-
tors of delay in nuclear power plant projects. Procedia Engineering.
2016; 145:1486-1492. DOI: 10.1016/j.proeng.2016.04.187

11. Grabovy P., Berezka V. Determining the reasonable degree of
specialization of Russian companies participating in NPP construc-
tion abroad. IOP Conference Series: Materials Science and Engi-
neering. 2020; 869:062038.

12. GrabovyiP.G. et al. Risks in modern business : methodology and
practice / Grabovoy P.G. (ed.). Moscow, ASV Publ., Enlightener
Publ., 2017; 285. (rus.).

13. Walewski J., Gibson G. International project risk assessment:
methods, procedures, and critical factors. Report No. 31. Center con-
struction industry studies, The University of Texas, 2003; 28.

14. Popelnyukhov S.N. Risk management methodology in the orga-
nizational and economic system of a developer-builder in the imple-
mentation of foreign investment and construction projects. Moscow,
Enlightener Publ., 2013. (rus.).

15. Youngsoo Jung, Byeong-Suk Moon, Yun-Myung Kim, Woojoong
Kim. Integrated cost and schedule control systems for nuclear power
plant construction: leveraging strategic advantages to owners and
EPC firms. Science and Technology of Nuclear Installations. 2015;
2015. DOI: 10.1155/2015/190925

16. de Lotbini re A., McDougall D., Garton R., Hill R., Odynski K.,
Sabharwal D. Why managing dispute risks in NPP projects is impor-
tant. URL: https://www.whitecase.com/publications/insight/why-man-
aging-dispute-risks-npp-projects-important (accessed: January 1,
2021).

17. Berezka V.V., Roehrl A. Features of project and risk manage-
ment by the contractor during construction in foreign countries. Real
Estate: economics and management. 2019; 1:13-18. URL: https://
www.elibrary.ru/item.asp?id=38032934 (rus.).

18. Berezka V.V. Application of the integrated decision support sys-
tem for scheduling of development projects. MATEC Web of Confer-
ences. 2018; 251:05033. DOI: 10.1051/matecconf/201825105033
19. Mufazzal M.H., Sunkoo Kang, Jonghyun Kim. Construction
schedule delay risk assessment by using combined AHP-RIl method-
ology for an international NPP project. Nuclear Engineering and
Technology. 2015; 47(3):362-379. DOI: 10.1016/j.net.2014.12.019
20. Modern economic research: management, finance, mathemati-
cal methods/ ed. by V.A. Zaitsev. lvanovo, Ivan. state chemical-tech-
nol. Un-t, 2010; 113. (rus.).

21. Komkov N.I., Balayan G.G., Bondareva N.N. Requirements and
conditions for evaluating the effectiveness of business innovations in
the conditions of market competition // Scientific works: Institute of
National Economic Forecasting of the Russian Academy of Scienc-
es. Moscow, MAKS Press, 2005. URL: https://ecfor.ru/publication/us-
loviya-otsenki-effektivnosti-biznes-innovatsij/ (rus.).


https://www.elibrary.ru/item.asp?id=41187214
https://www.elibrary.ru/item.asp?id=25722398
https://www.elibrary.ru/item.asp?id=25722398
https://doi.org/10.26583/npe.2018.3.05
https://www.elibrary.ru/item.asp?id=41520069
https://www.elibrary.ru/item.asp?id=41520069
https://www.elibrary.ru/item.asp?id=38032934
https://www.elibrary.ru/item.asp?id=38032934
https://ecfor.ru/publication/usloviya-otsenki-effektivnosti-biznes-innovatsij/
https://ecfor.ru/publication/usloviya-otsenki-effektivnosti-biznes-innovatsij/

#1/2021

OtevecTBEeHHbIii U 3apy6eXHblii onbIT

MexayHapoaHbI Hay4HO-TEXHUYECKUIA XXypHan

HeoBmXuMoCTb: 3KOHOMMKaA, ynpaeneHue

68

P> 22, Khachatryan S.R. Applied methods of mathematical modeling of

economic systems. Moscow, Exam Publ., 2002; 192. (rus.).

23. Afanasyev V.A. Potochnaya organizatsiya stroitelstva. Lenin-
grad, Stroyizdat Publ., 1990; 302. (rus.).

24. Mikhalevich V.S., Incision V.L. Computational research methods
and design of complex systems. Moscow, Nauka Publ., 2000; 288.
(rus.).

25. Himmelblau D.M. Applied nonlinear programming. McGraw-Hill,
1972; 498.

MopgenupoBaHue ynpaBneHus
puckamu npepblHBECTULIMOHHOW ¢ha3bl
COOpPYXEeHUsl 06LEKTOB aTOMHOU
3Heprun Ha MeXXayHapoAHOM pPbIHKe
cTpoutenbctea ADC

Y4yacTtue B 3apy6exHbiX NPOEKTax aTOMHOIrO SHEPreTU4EeCKOro
CTPOUTENbCTBA ABNAETCA NEPCNEKTUBHbLIM HanpaBieHNeM pas3Bu-
TUS Hay4HO-TEXHUYECKOro NOTEHLMana MHXNHUPUHIOBBIX U FeH-
nogpsgHbIX KomnaHuin Poccun. B To e BpeMsi pOCCUNCKUM KOM-
NaHWAM-y4acTHUKaM COOPYXEHUSI aTOMHbIX 3IEKTPOCTaHLUA
(ASC) 3a py6exxom Heo6x0AMMO afanTMpOBaTbCA K MHOCTPaH-
HOW OpPUCAMKLMK, C NPUCYLLIMM el Habopom TpeboBaHUn 1 npa-
BWJT CTPOUTENBCTBA OMACHbIX MPOMBILLMIEHHBIX OOBEKTOB, a TaKXe
K YHUKanbHOM coumanbHOW, 9KOHOMUYECKOWN U h3N4eckon cpe-
ne. B cBa3u ¢ aTMm 3apy6exHas fesTenbHOCTb POCCUMCKUX KOM-
NaHuin conpsixeHa ¢ HEOMPEQENeHHOCTLIO U pUCKaMu, KOTopble
TPEOBYIOT U3y4eHns N cuctemMaTmsaumm akTopoB prcka n paspa-
60TKM MOZENV yNpaBneHUs UMu.

Cratuctuka nocnegHux 10 neT UnnCTpUpyeT YpoBEHb Heomnpe-
OeneHHOCTV 1 npobnem B 3Ton obnactn — 6onee 60 % aTOMHbIX
peakTopoB B MUPE COOPY>XAtOTCs C 3a4ePXKON CPOKOB CTPOUTESb-
CTBa, NocneacTBusA KOTOPbIX MPUBOLOAT K yBEJIMYEHUIO 3aTpat npo-
ekTa. KpynHeviLume MexayHapoaHble Kopnopaumu, peannayoLume
npoekTbl ctpoutenscTea ASC 3a py6exomMm, K hakTopam pucka Ha
npeabIHBECTULIMOHHON dhade OTHOCAT HEJOCTATO4HYIO NPeanpo-
€KTHyI0 NpopaboTKy BONPOCOB OpraHM3auuv 1 ynpasfieHus npo-
eKTOM Ha 3Tane 3akntoyerHus EPC(M)-koHTpakTa (engineering,
procurement, construction, management — ynpasneHve npoek-
TMPOBaHWEM, MOCTaBKaMu U CTPOUTENBCTBOM).

MopenvpoBaHue ynpaBneHus puckamu paccMarpusaeTcs B Ka-
4ecTBE OCHOBHOIO 3f1eMeHTa CUCTEMbI YNpaBfneHUs opraHunaa-
LINOHHO-3KOHOMMNYECKOW HaAEXHOCTbIO NPefblHBECTULIMOHHOW
hasbl coopyxeHns ASC Ha 3apy6exHOM pbIHKE W BKMYaeT
B Cebs: a — CTPYKTypu3aLmio MHoronapameTpmyeckoro gaktop-
HOro MPOCTPaHCTBA PUCKOB MO 4ETbIPEM UCTOYHMKAM: CO CTOPO-
Hbl 3aKa34yuka, EPC(M)-nogpspg4nka, KOHTpakTa U BHELLHeW cpe-
Obl; b — Mogenb ynpasneHus npeablIHBECTULMOHHBIMWU pUCKaMu
ctpoutenbcTea ASC 3a py6exoM Ha OCHOBE COBOKYMHOIO pucka
npoekTa P(r;;); C — MateMaTn4yeckyro Mofesb Bblbopa BapuaHTa
peanu3auum NpoekTa Ha OCHOBE MHOrOKPUTEPUANIEHOW OMTUMM-
3aummn NPOrHO3HOro MnaHa-rpaduka.

Knro4eBble cnoBa: ynpaBrieHne puckamu v aHasma, Coopyxe-
Hue ASC 3a py6exoMm, NpesbIHBECTULMNOHHAS hasa, XU3HEHHbIV
unkn ASC
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Housing in Viethames megacities is quite expensive due to limited land availability. Besides, green housing invest-
ment requires higher implementation costs than non-green housing investments, plus a Green Building certifica-
tion fee implemented by international organizations. Despite specific difficulties and problems, green real estate
projects bring economic benefits to both investors and users in the long run.

Green building development is a trend that is particularly interested in by governments and real estate developers.

Through analyzing the current status of Green Building development in Vietnam, the authors have discovered bar-
riers, limitations, and proposed solutions.

To develop green buildings effectively, investors need to operate a 5-step process throughout the project life cy-
cle, including Green planning — Green design — Green construction — Green operation — Green lifestyle. Using
environmentally friendly materials, energy-saving efficiency in green housing is no longer an unattainable dream

for urban residents in Vietnam.
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INTRODUCTION

using environmentally friendly materials, efficient

energy use, and sustainable development, Viet-
namese consumers are increasingly interested in
a healthy and green lifestyle. Vietnam is an emerging
and dynamically developing economy in the Asia-In-
dian Ocean, attracting intensely foreign investment
sources.

Economic development and industrial produc-
tion have undesirable consequences on living envi-
ronment, especially environmental pollution in big
cities where the population concentrates and high
traffic density. The housing demand increases, while
the ability to respond is limited. Although construction
costs are high and the land is expensive and scarce,
having a green place is always everyone's desire.
Green Building investment costs are still required
higher than non-green buildings. With these difficul-
ties, so how is Green Building development in mega-
cities feasible?

However, a rapidly growing young population
and increasing people s incomes will have a positive
impact on the development of the green real estate
market in urban areas in Vietnam.

I ntegration with the world s development trend of

2. LITERATURE REVIEW

According to many experts, Green Building de-
velopment in the world and Vietnam is massive. De-
spite facing many difficulties and challenges, Viet-
namese developers have recently developed real
estate projects with many green elements and ener-
gy efficiency. To minimize the impact of climate
change and sustainable development, Vietnam re-
ceived support from many international organizations
such as UNDP, IFC, Organization for Development
Cooperation of Germany (GlIZ) on consultants using
energy saving and efficiency, contributing to redu-
cing greenhouse gas emissions.

IFC is a member of the World Bank Group fore-
cast that in the near term, through 2025, Green Build-
ing has a $3.4 trillion investment potential. The invest-
ment opportunity summary for Vietnam $ 2.16 trillion
for Commercial, $ 20.0 trillion for Residential, and
260,000 Residential Units [1].

IFC has a strategy to promote global green fi-
nance for the project, including a four-part process:
1) Investment & Advisory for Banks; 2) Investment &
Advisory for Building Sector; 3) Green building Codes
& Incentives; 4) EDGE Certification [1].

According to the Vietnam Green Building Coun-
cil, by the second quarter of 2020, the total number
of certified green buildings in Vietnam only stopped
at 146 projects, with 3.2 million m?, relatively low
compared to the number of green buildings in South-
east Asian countries [2].

With many years of experience in green project
development, Ecopark shows that there are four big-
gest challenges in Green Building implementation in
Vietnam: 1) increasing investment costs; 2) the State
has not had a specific support mechanism for real
estate development under the green model; 3) there
is a particular barrier to the creation of exterior archi-
tectural design; 4) the state regulations only have
methods for assessing works (the September 2017
standard), there is no assessment method for green
urban areas [3].

From the perspective of Green Building certifiers,
difficulties in Green Building development in Vietham
include: 1) big developers are not ready; 2) design
consultant, contractor has not paid due attention;
3) the additional cost of consulting and construction
is not fully understood; 4) not yet drastic from the
management agency [4].

Capital House said that Green Buildings' invest-
ment costs increase by 1 to 5 % depending on the
type of building and EDGE or Lotus certification (Ta-
ble 1) [5]. They believe that Green Building is suitable
for all segments, especially the affordable segment,
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Table 1. Increased investment costs in the green projects of Capital House [5]
No. | Project Increased investment costs Certificate
1 Ecolife Capitol 3% EDGE — home
2 EcoHome Phuc Loi 1...15% EDGE — home
3 EcoHome 3 1..15% EDGE — home
4 Ecolife Riverside 1..15% EDGE — home
5 EcoHome Nhon Binh 1..1.5% EDGE — home
6 Genesis School 5% LOTUS Non-Residential — GOLD
7 Capital House Office 5% LOTUS Interiors — Certified
8 Sales Center 5% LOTUS small Interiors — Certified
and needs to apply green solutions from the beginning and look at When evaluating the efficiency that a Green Building brings, it is
the whole project life cycle instead of look at the initial invest- necessary to assess the efficiency in its entire life cycle. A Life Cycle
ment cost. Assessment (LCA) is the systematic analysis of products or services'
From the perspective of state management, experts of the Mi- potential environmental impacts during their whole life cycle [10].
nistry of Construction stated that there are two reasons to promote The benefits, energy efficiency, environment, economics, and
Green Building development and efficient energy use: 1) Vietnam'’s health that green buildings bring are evident and proven in Green
demand for energy increases; 2) the development of construction Building certified projects.
science and technology. Accordingly, the tasks of factors to pro-
mote faster and more active Green Building development include: 3. MATERIALS AND METHODS
1) government: |thernat|onaI commitment to |lorlotect thelenvwon— The policy of Green Building development is in line with the
ment, reduce emission and apply energy-efficient buildings and . . i
o i o world trend of environmental protection, climate change response,
green buildings standards; 2) investors: competition in products . )
4 I | ori o ' - high and sustainable development, and the Vietnamese government has
an‘ rea ?St?te lrgpta f”?ﬁ,competllt,'ton’ f3)hre3|‘ ents: dlg eLlre— issued a system of legal documents, including:
uirements for living facilities, quality of housing and workin )
:nvironment (6] 9 9 y 9 9 e Law No. 55/2014/QH13 dated June 23, 2014, on environmen-
Besides, the mobilization of investment capital for Green Build- tal protection and Law on environmental protection (revised)
. o N 1 2020;
ing development is still tricky because credit institutions' mobilized )
capital is mainly short-term with commercial loan interest rates on *Law Nol. 62/2020/QH14 dated June 17, 2020, on construction;
the market. While investing in green fields (renewable energy, green * Resolutlon Nlo. 55-NQ/TWAdated February 11, 2020, of the Po-
buildings) has a long payback period, enormous investment costs, Iltpuro Q” “Vietnam Sll\!atlonal Energy Development Strategy
and many risks. Since then, banking experts propose to the Govern- Orientation to 2030, Vision to 2045”;
ment the following solutions: 1) early issue guidelines on the list and * Resolution No. 140/NQ-CP dated October 2, 2020, of the
criteria for identifying green projects suitable for Vietnam; 2) develop Government, promulgating the Government’s Action Program
a comprehensive roadmap, policy mechanism (taxes, fees, capital, to implement Resolution No. 55-NQ / TW dated February 11,
engineering, market, planning, development strategy) of each sec- 2020, of the Politburo on “direction of the National Energy De-
tor/field; 3) there is a mechanism to encourage all economic sectors velopment Strategy of Vietnam to 2030, with a vision to 2045”.
(including credit institutions) to participate in Green Building devel-
opment [7]. Table 3. Green Building certification systems in Vietnam [2]
Compared with other countries in the world, investment costs for -
Green Buildings in Vietnam are higher [8]. Projects EDGE LEED |LOTUS |TOTAL
Number of certified
Table 2. Cost of Green Buildings in Vietnam (Source: VGBC, projects 39 & 28 146
2017,
) Gross Floor Area
Other coutries Certification level Vietnam (GFA) of certified 1,995,439 | 878,002 | 331,161 | 3,206,603
projects
<1% Certify 12...2%
08..2% Silver 1.2..2% In terms of local organizations, Vietnam Green Building Council
1..35% Gold 18..5% (VGBC) is a member of the World Green BU|VId|'ng Couln.cH Network
launched LOTUS — the first local Green Building certification pro-
2..10 % Platinum >10 % gram for Vietnam in 2007 [11]. In particular, LOTUS certification has
used some Vietnamese state standards instead of international
For various reasons, the number of Green Building certified proj- standards.
ects in Vietnam compared to other countries in the region and world- Due to rising construction costs, many investors believe that
wide is still relatively low [9]. green buildings are only for high-end housing when customers have P>
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> Table 4. Green Building Standards [2]

No. LEED

LOTUS

Residential Buildings

ASHRAE 90.1 — Energy Standard for Buildings Except Low-Rise

QCVN 09:2013 — National Technical Regulation on Energy Effi-
ciency Buildings

2 | ASHRAE 62.1 — Ventilation for Acceptable Indoor Air Quality

TCVN 5687:2010 — Ventilation-air conditioning Design standards

ASHRAE 55 — Thermal Comfort Conditions for Human
Occupancy

TCXDVN 306:2004 — Dwelling and public buildings — Parametes
for micro — Climates in the room

Green Building

ASHRAE 189.1 — Standard for the Design of High-Performance

N/A

Table 5. The Ecohome three project gets the EDGE Green Certificate [5]

Project scale

Benefits

Increased investment costs

Location: Tu Liem, The west of Hanoi

Site area: 67,000 m?
Density of building: 30 %
5 blocks, 31-35 floors

230,000 $/year)

3,744 apartments

Area 39.9...76.7 m2

Price: 700 $/m?

Procedure: Third quarter of 2020

$ 30,000/year)

Energy savings: 25 % (1.7 million MWh/year,

Water savings: 36 % (98,500 m®/year,

Total investment increased 1...1.5 %, equivalent
to $ 830,000

high affordability, but green housing development by many develop-
ers shows how more positive. Capital House recommends that
Green buildings are very suitable for affordable housing with reason-
able prices from implementing its green projects [5].

Through learning the experience of developing many green real
estate projects, it is clearly seen that business efficiency is shown in
many aspects as follows: 1) good price; 2) fast consumption time;
3) high brand value; 4) access to green finance. The survey at the
HAUSNEO green housing project in District 9 Ho Chi Minh City
(EDGE Certificate) also showed that the construction difference cost
increased by 1 %, but the effect is enormous: fast sales, secondary
market price increase by 25 % in 16 months.

At the Ecopark green project, after completing phase 1 (50 hect-
ares), Ecopark starts phase 2 (West Bay Sky Residences), including

West Bay Sky Residences Apartment [12]

apartments of 45 m? or more, with $ 30,000 to 40,000 depending on
the area (Fig.). Strategic orientation for green development, Ecopark
continues to develop new projects such as SkyOasis, Solforest, in-
ternational schools. To create green buildings effectively, investors
need to operate a 5-step process throughout the project life cycle,
including Green planning — Green design — Green construction —
Green operation — Green lifestyle.

Vietnam s real estate market overview shows that green hous-
ing has brought sound effects, buyers are excited about new prod-
ucts, and investors are optimistic about business performance.
However, there are many difficulties and obstacles in developing
green real estate projects, mainly due to increased investment
costs, not positive customer sentiment, and lack of supportive poli-
cies and mechanisms from the state:

e increased investment costs reduce price competitiveness.
Meanwhile, although operating costs decrease, most custom-
ers do not pay attention to this when buying an apartment,
only looking from the initial purchase price's perspective, utility
works to decide.

the financial support mechanism is not specific yet for green
real estate developers. There is no support for customers of
energy-efficient housing projects.

green sector/sector classification criteria are not specific, and
there are no particular regulations on green buildings, current
technical standards on energy-efficient buildings;
propaganda is not effective. Most customers are not aware of
the benefits of economical housing, so there is not much de-
mand for housing. Green real estate investment and develop-
ment companies have not yet linked practical needs with the
need to use energy efficiently in buildings, so customers are
less interested.

L]
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e capital mobilization of credit institutions is mainly short-term
according to the market's cost of commercial capital. Green-
field projects (renewable energy, green buildings) have long
payback periods, enormous investment costs, and market
risks.

e there is lack of large projects to implement. Most interested
customers are in the high-end housing segment with limited
numbers or customers who buy for speculation, and few peo-
ple buy houses to live.

Research on international experience shows that governments
play an important role in promoting green buildings, efficient use of
energy, and sustainable development:

¢ the Thai government incentives floor area according to the de-
gree certificate;

e Singapore is required to apply Green Building for construction
permit;

e China obliges to apply Green Building for state budget proj-
ects in big cities;

* Malaysia refund for the cost increase due to Green Building;

e the US Green Building Council grants LEED certification for
the first project in one country for free.

Analyzing Green Building implementation results in Vietnam
leads to proposing solutions to remove difficulties and obstacles for
Green Building development. The state, professional social organi-
zations, and developers need to propagate and disseminate to cus-
tomers to buy, rent, and rent and purchase houses about the impor-
tance of green housing and economic and effective energy use.

To stimulate demand for the housing market through specific
projects and projects. Need to have a particular regulation on En-
ergy Efficiency Buildings that meet the criteria and standards of na-
tional energy efficiency.

The state management agencies should issue Regulations and
circulars to guide and manage Green Building certification activities
in Vietnam, classify Green Building classes for financial incentives,
and adequately recognize social responsibility.

It is necessary to have a broader propaganda form so that busi-
nesses and people are aware of the need for Green Building devel-
opment. The expression of social responsibility is not a strong
enough motivation to motivate companies to develop Green Build-
ings, so it is necessary to have more specific financial support
mechanisms.

It is necessary to consider adjusting the design fees and adding
the cost of consulting, evaluating, and certifying Green Buildings to
the norm. The State should issue preferential policies (taxes, admin-
istrative procedures, construction density/floor area) for the Green
Building construction actors.

The State should complete a legal system to guide, manage and
evaluate a green development process from site selection, planning,
design, construction, and operation, and issue guidelines and regu-
lations for Green Building projects using public investment capital.

4. RESULTS

The potential for Green Building development in Vietham and
the world is enormous. Many international financial institutions and
UN agencies are actively participating in policy support, make rec-
ommendations, and organizing training courses and seminars to
raise awareness about sustainable Green Building development for
Government, investors, consultants, and all people. Viethnam has
used many international Green Certification standards.

The study has analyzed the current state of Green Building de-
velopment in Vietnamese cities, the current state of the green certi-
fication system, the state management policy system, and interna-
tional financial institutions’ participation. Green real estate projects
are deployed in different market segments, from low-end to high-
end, and bring clear economic benefits to investors.

Real estate project implementation reveals difficulties and rea-
sons for limited green building development, including increased
investment costs, investor and user awareness, and saving solutions
energy in design, construction, and materials and equipment used
in Green Buildings.

The financial support and supporting mechanisms and policies
from the authorities are not appropriate.

The study also proposes solutions to promote Green Building
development for investors, consultants, residents, state manage-
ment agencies, and credit institutions.

5. DISCUSSIONS, CONCLUSIONS

State management agencies role is vital for Green Building de-
velopment, including policy-making, support and propaganda
mechanisms, and public awareness. Green Building development
should be carried out throughout the building's lifecycle, including
5 phases: Green planning — Green design — Green construction —
Green operation — Green lifestyle.

It is essential to study the international system of Green Building
certification standards. The state should also issue the Vietnamese
standards for Green Building certification and the accompanying
identification of technical standards.

The issuance of Green Building rating standards and Green
Building certifications contributes significantly to environmentally
friendly natural materials, efficient energy use, and overall sustain-
able development.

Initial results show that real estate developers and people are
very interested in green housing products and a healthy living envi-
ronment. This is an essential premise to continue developing green
real estate projects in the future, especially in Viethamese megacities.
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CocTosiHMe 3eneHoro cTpouTenbCcTBa
n pewieHua gnsa ero pa3suTtusa Bo BbeTHame

LleHbl Ha xwunbe B Meranonucax BbeTHama [OBOMBHO BbICOKME
13-3a OrpaHMYeHHOro Konnyectea 3emnu. Kpome Toro, MHBECTU-
Lnn B «3eNeHoe» Xuibe TPebyoT 60nee BbICOKMX 3aTpaTt Ha pe-
anuaaumio, YeM MHBECTULMMN B 06blYHbIE MPOEKTbI, MOCKOMbKY UX
YOOPOXAIOT pacxofbl Ha CEPTUMUKALMIO 3EIEHOO CTPOUTENLCT-
Ba, HEO6X0OMMYIO MO MeXAyHapoAHbIM cTaHgapTam. Hecmotpst
Ha onpepeneHHble TPYAHOCTU U NPOBEMbI, MPOEKTbI «3e1eHON»
HeOBWXMMOCTN B LOSITOCPOYHON NEPCMEKTUBE MPUHOCAT SKOHO-
MWYECKUNE BbIrofbl KAk MHBECTOPaM, Tak U NONb30BaTENSIM.

PasButne 3eneHoro cTpouTenbCcTBa — 3TO TEHOEHUUA, KoTopas
OCOBGEHHO MHTEPECYET Kak rocyaapCTBEHHbIE OpraHbl, Tak U YacT-
HbIX eBeJionepos.

AHanuanpys Tekyllee COCTOSHWE Pa3BUTUS 3€NIEHOr0 CTPOM-
TenbcTBa Bo BbeTHame, aBTopbl OGHAPYXUIN NPENSITCTBUS, OF-
paHUYeHUs 1 NPEASIOKNIIN PELLEHMS.

[Ona adpheKkTUBHOro pasBUTUS 3ENEHOr0 CTPOUTENbCTBA MHBE-
CcTOpaM HEeOo6XOAMMO WCMOoNb30BaTb MATUATAMNHbLIA MpoLecc Ha
NPOTSXKEHUW BCErO XMU3HEHHOMO LMKIa NpoekTa: «3eneHoe nna-
HUpoBaHWe» — «3eSieHblil An3anH» — «3efieHoe CTPOUTENBCT-
BO» — «3eneHas aKcnnyaTaumsa» — «3efieHbld 06pa3 XU3HW».
Bnaropgapsi MCNonb30BaHUIO 3KOIOrMYECKN YUCTbIX MaTtepuanos
3PPEKTUBHOCTE IHEPrOCOEPEXEHUS B 3E€JIEHOM XWIbE CTaHO-
BUTCA 6onee OOCTYNHOW AN ropoAckKuX Xutenen BeeTHama.

Knro4yeBbie cnoBa: 3e51eHoe CTpPOUTE/ILCTBO, 3€/IeHOe 3AaHue,
HeaBWXUMOCTb, 3eJieHasi HeBUXNUMOCTb
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Overview of changes in Russian legislation
in the field of construction and real estate
management in the first half of 2021

The review presents changes in Russian legislation in the field of construction, real estate management, and hous-

ing and communal complex management.

The overview reflects the normative legal regulation of public relations in the establishment and legal status of
a single customer in the field of construction, the authority of local governments on attracting the management of
the organization, creating a universal mechanism for integrated development of territories, the establishment of
procedures to ensure housing rights of citizens in the implementation of the integrated development of residen-

tial areas, etc.

Keywords: changes, additions, legislation, regulations, judicial practice, construction, urban planning, apartment

building, housing and utilities.

Tkachenko V.B.

Regulatory legal acts

2020 “On the Public Law Company “Single

customer in the field of construction” and
on amendments to certain legislative acts of the
Russian Federation” [1]

The law provides for the creation of a single
customer in the field of construction of state-
owned objects of the Russian Federation. This is
a public law company that is formed as a result of the
reorganization of federal state institutions determined
by the Government of the Russian Federation.

The activities of a single customer will not affect
the objects of transport infrastructure, law enforce-
ment, defense, nuclear energy, and some others.
A single customer will perform the functions of a state
customer and a developer in relation to objects,
types (categories) which will be established by the
Government of the Russian Federation.

The structure of the company is defined, the or-
der of its activity is prescribed.

The Law comes into force from the date of publi-
cation.

Federal law of December 22, 2020 No. 441-FZ
“On amendments to article 161 of the Housing
code of the Russian Federation” [2]

The law stipulates that in the absence of
choice by the owners of apartment houses (AB)
management method or the selected method is
not implemented, and the management organiza-
tion not specified, the AB is transmitted to the
management of a local authority management
organization.

The local self-government body within five work-
ing days from the date of making a decision on the
determination of the management organization, noti-
fies in writing all owners of premises in an apartment
building of the adoption of this decision and the
terms of the management agreement of the AB and
the terms of termination of the management agree-
ment with the management organization. The

Federal Law No. 435-FZ of December 22,

contract for the management of an apartment build-
ing between the management organization and the
owners of the premises in the apartment building is
considered concluded from the date of the decision
of the local government body to determine the man-
agement organization.

Federal law of December 29, 2020 No. 468-FZ
“On amendments to the town planning code of
the Russian Federation and certain legislative
acts of the Russian Federation” [3]

The law provides for the reduction of the tim-
ing of individual procedures related to amending
the rules of land use and development, grant per-
mission to the deviation from the limiting param-
eters permitted the construction and preparation
of the documentation on the territory planning.

The Government has the authority to determine
the services provided in the field of urban develop-
ment exclusively in electronic form.

The terms of consideration by the federal and re-
gional bodies for the protection of cultural heritage
objects of the draft master plan prepared for the terri-
tories of historical settlements, as well as the draft rules
for land use and development, have been clarified.

Until January 1, 2022, the provision of support to
SRO members in the field of construction in connec-
tion with the pandemic in terms of providing them
with loans at the expense of the compensation fund
to ensure the contractual obligations of the SRO has
been extended.

The Law comes into force from the date of pub-
lication.

Federal Law No. 494-FZ of December 30, 2020
“On Amendments to the Urban Planning Code of
the Russian Federation and certain legislative
acts of the Russian Federation in order to ensure
the integrated development of territories” [4]

The law establishes a universal mechanism
for the integrated development of territories.

The Urban Planning and Land Codes of the Rus-
sian Federation are being amended to improve the
institution of integrated development of territories.
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The definition of the concept of integrated development of ter-
ritories is given as a set of measures carried out in accordance with
the approved documentation on the planning of the territory and
aimed at creating favorable living conditions for citizens, updating
the living environment and common areas of settlements, urban
districts.

The Urban Planning Code of the Russian Federation is supple-
mented by a new chapter 10, which establishes a single legal mech-
anism for regulating the integrated development of territories (the
goals and types of integrated development of the territory, the pro-
cedure and cases for making decisions on the integrated develop-
ment of the territory, the procedure for concluding agreements on
the integrated development of the territory and the procedure for its
implementation, the procedure for the withdrawal of land plots and
other real estate objects for state and municipal needs for the pur-
pose of integrated development of territories).

Decisions on the integrated development of the territory are
made by the Government of the Russian Federation, the supreme
executive body of state power of the subject of the Russian Federa-
tion, the head of the local administration and may provide for the
need to build apartment buildings or houses of blocked develop-
ment on the territory subject to integrated development, in which all
residential premises or the minimum number of residential premises
meet the conditions for classification as standard housing. It is es-
tablished that the complex development of the territory of residential
development is carried out in relation to the built-up territory of a set-
tlement, urban district within one or more elements of the planning
structure or their parts, within the boundaries of which there are
apartment buildings recognized as emergency and subject to de-
molition or reconstruction, and apartment buildings that meet the
criteria established by regulatory legal acts of the subjects of the
Russian Federation, which include, in particular, indicators of excess
physical wear of the main structural elements of houses, the pres-
ence of houses of the period of industrial housing construction ac-
cording to standard projects, the limited-working technical condition
of apartment buildings, as well as the lack of centralized systems of
engineering and technical support in them.

Complex development of the territory of non-residential devel-
opment is carried out in relation to the built-up territory, within the
boundaries of which there are land plots on which capital construc-
tion objects are located, which are not apartment buildings and are
recognized in accordance with the procedure established by the
Government of the Russian Federation as emergency and subject
to demolition or reconstruction, or the demolition or reconstruction
of which is planned on the basis of targeted programs approved by
the supreme executive authority of the subject of the Russian Fed-
eration, or recognized in accordance with civil legislation as unau-
thorized buildings, as well as not corresponding to the types of per-
mitted use of land plots, land use and development rules, including
the maximum parameters of construction and reconstruction of
capital construction objects. When implementing the integrated de-
velopment of the territory of non-residential development, the
boundaries of such territory may not include apartment buildings,
residential buildings of blocked development, objects of individual
housing construction, garden houses, other objects of capital con-
struction located on land plots intended for individual housing con-
struction, personal subsidiary farming, gardening.

The Government of the Russian Federation, a regulatory legal
act of a subject of the Russian Federation may define real estate
objects that are not subject to withdrawal for state or municipal
needs for the purpose of integrated development of the territory.

Draft decisions on the integrated development of residential de-
velopment areas are subject to posting on the official websites of the
supreme executive body of state power of the subject of the Russian
Federation, the authorized local self-government body on the Inter-
net or in the state or municipal information system that provides for
public discussions, public hearings using the Internet, on the re-
gional portal of state and municipal services, on information stands
(information boards) equipped near the local administration build-
ing, in other places located on the territory in respect of which the
draft decision on the integrated development of the territory has
been prepared.

The integrated development of the territory is carried out inde-
pendently by the Russian Federation, the subjects of the Russian
Federation, municipalities, a legal entity defined by the Russian Fed-
eration, a legal entity defined by the subject of the Russian Federa-
tion, or persons with whom agreements on the integrated develop-
ment of the territory have been concluded. The conclusion of an
agreement on the integrated development of the territory is carried
out based on the results of a tender, tender or auction (hereinafter
referred to as the auction) and is concluded with the winner of the
auction. The agreement on the integrated development of the terri-
tory should provide for the distribution of the obligations of its parties
in the implementation of measures aimed at implementing the deci-
sion on the integrated development of the territory, as well as pro-
vide for benefits (if any) and measures of state support. The term of
the agreement on the integrated development of the territory may
not exceed the deadline for the implementation of the decision on
the integrated development of the territory.

It is provided that the procedure for conducting auctions, the
cases and the procedure for concluding the specified contract when
conducting auctions in electronic form are established by the Gov-
ernment of the Russian Federation.

The Housing Code of the Russian Federation is being amended
to establish the procedure for ensuring the housing rights of citizens
in the implementation of the integrated development of the territory
of residential development.

Owners of residential premises in apartment buildings located
on the territory in respect of which a decision on its complex devel-
opment has been made, in return for the vacated residential prem-
ises, are provided with compensation determined on the day pre-
ceding the day of making a decision on the complex development
of the residential development territory (equivalent compensation).
At the request of the owner of the residential premises, another res-
idential premises must be provided in place of the vacated residen-
tial premises with its cost offset when determining the amount of
compensation for the withdrawn residential premises.

If the owner of the residential premises does not own other resi-
dential premises, at his request, he retains the right to use the resi-
dential premises for a period of no more than six months after pro-
viding him with an equivalent compensation in cash.

The tenant of the residential premises in place of the vacated
residential premises is provided with another residential premises
under a social rental agreement, the total area, living area and num-
ber of rooms in which is not less than the total area, living area and
number of rooms in the vacated residential premises, and in the
presence of his written application, such residential premises can be
provided to him on the right of ownership on the basis of a contract
for the transfer of residential premises to ownership.

Aregulatory legal act of a subject of the Russian Federation may
provide for the right of owners of residential premises and tenants of
residential premises to receive equivalent residential premises that
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meet the established requirements (the living area of the premises
and the number of rooms in the residential premises are not less
than the living area and the number of rooms in the vacated residen-
tial premises; the total area of such residential premises exceeds the
total area of the vacated residential premises; the residential prem-
ises meets the standards established by the regulatory legal act of
the subject of the Russian Federation; residential premises are lo-
cated in an apartment building located in the same settlement, city
district, in which the apartment building is located, included in the
boundaries of the territory of residential development, subject to
complex development). The provision of equivalent compensation
or residential premises with its cost offset, the provision of equivalent
residential premises is carried out on the basis of an agreement
concluded between the owner of the residential premises and an
authorized state or local government body, a legal entity established
by the Russian Federation or a subject of the Russian Federation, or
a person with whom an agreement on the integrated development
of the residential development territory has been concluded.

Owners of residential premises and tenants of residential prem-
ises who are registered as needing residential premises provided
under social rental agreements, and who have been provided with
other residential premises under social rental agreements or in own-
ership, retain the right to be registered as needing residential prem-
ises provided under social rental agreements.

Citizens in need of residential premises provided under social
employment contracts, housing conditions are improved by provid-
ing residential premises at the rate of provision per person estab-
lished by the subject of the Russian Federation, in an extraordinary
manner, if this is provided for by a regulatory legal act of the subject
of the Russian Federation.

Owners of residential premises have the right, upon written ap-
plication, to purchase for an additional payment residential premises
of a larger area and residential premises with a larger number of
rooms than the residential premises provided to them, in accor-
dance with the procedure established by a regulatory legal act of
a subject of the Russian Federation, including at the expense of
maternal (family) capital, housing subsidies and social payments,
the right to receive which is also confirmed by state housing certifi-
cates.

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

Decree of the Government of the Russian Federation of De-
cember 31, 2020 No. 2395 “On public-law company «One cus-
tomer in the construction industry»” [5]

In accordance with article 2 of the Federal law “On public-
law company «One customer in the construction industry» and
on amendments to certain legislative acts of the Russian Fe-
deration”, the Russian Government has created a public-law
company “One customer in the construction industry” (herein-
after — the company).

The company was created through the reorganization (with a si-
multaneous combination of transformation and merger) of the Fed-
eral state institution “Directorate of a single customer for Construc-
tion, Capital and Current Repairs of Educational and Scientific
Facilities” of the Ministry of Construction and Housing and Commu-
nal Services of the Russian Federation, Moscow; Federal state insti-
tution “Joint Directorate of a Single Customer of the Ministry of Con-
struction and Housing and Communal Services of the Russian
Federation”, Moscow; Federal State Institution “Directorate for the
Construction, Reconstruction and Restoration of Cultural Objects” of
the Ministry of Construction and Housing and Communal Services of

the Russian Federation, Moscow; Federal State Institution “North-
Western Directorate for the Construction of Cultural Objects” of the
Ministry of Construction and Housing and Communal Services of the
Russian Federation, St. Petersburg; Federal State institution “Direc-
torate for the Development of Physical Culture and Sports”, Mos-
cow; Federal State Institution “Directorate of a single customer-de-
veloper of health facilities” of the Ministry of Construction and
Housing and Communal Services of the Russian Federation,
Moscow.

The functions and powers of the founder of the company on
behalf of the Russian Federation are performed by the Ministry of
Construction and Housing and Communal Services of the Russian
Federation.

The subject of the company’s activities is to ensure the imple-
mentation of engineering surveys, architectural and construction
design, construction, reconstruction (including works on the preser-
vation of cultural heritage), capital repairs, demolition of capital con-
struction projects and other activities.

The company’s charter, the rules for appointing the General di-
rector and the working procedure of the Supervisory Board were
approved.

The subject of the company’s activities is to ensure the imple-
mentation of engineering surveys, architectural and construction
design, construction, reconstruction (including works on the preser-
vation of cultural heritage objects (historical and cultural monu-
ments) of the peoples of the Russian Federation), capital repairs,
demolition (hereinafter referred to as construction) of capital con-
struction objects and other activities in accordance with Russian
legislation.

The company was established for the purpose of performing the
functions of a state customer and developer in ensuring the con-
struction of capital construction projects that are or will be in the
state ownership of the Russian Federation (hereinafter referred to as
the objects).

The Company performs the following functions: preparation of
draft decisions on the implementation of state capital investments in
objects included or subject to inclusion in the company’s program
of activities, as well as making decisions on the implementation of
capital investments in accordance with the budget legislation of the
Russian Federation; preparation of proposals for the inclusion of ob-
jects in the federal targeted investment program and making chang-
es to it; ensuring the construction of objects included in the com-
pany’s program of activities; implementation of organizational,
expert-analytical, informational and legal support for the construc-
tion of objects included in the company’s program of activities; or-
ganization of research, development and technological works in
connection with the construction of objects included in the compa-
ny’s program of activities; implementation of other activities provid-
ed for by federal laws and regulatory legal acts of the Government
of the Russian Federation.

In order to perform the functions and powers assigned to it, the
company has the right to carry out the following activities: organiza-
tion of construction of capital construction facilities, technical equip-
ment of capital construction facilities, including the purchase and
supply of material and technical resources, registration and (or) re-
ceipt of initial permits; organization of work on the development, ap-
proval, approval and issuance of a design assignment; organization
of the survey of the technical condition of capital construction ob-
jects and monitoring of the technical condition of capital construc-
tion objects; organization and control of the terms of development of
project documentation, its acceptance and transfer to the general
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P contractor; organization of obtaining the expert opinion of the proj-

ect documentation and the results of engineering surveys, including
in terms of verifying the accuracy of determining the estimated cost
of construction, reconstruction, capital repairs of capital construc-
tion objects, works on the preservation of cultural heritage objects
(historical and cultural monuments) of the peoples of the Russian
Federation, the conclusion of the state environmental expertise of
the project documentation, as well as the approval and storage of
the project documentation in accordance with the legislation of the
Russian Federation; organization of obtaining permits for the con-
struction of capital construction objects, as well as documents nec-
essary for obtaining such permits and performing construction
works; organization of obtaining permits for the commissioning of
capital construction objects in accordance with the established pro-
cedure; conducting construction control, concluding state contracts
(contracts) for the provision of construction control services; per-
forming design supervision at capital construction objects; organiza-
tion of activities for obtaining technical conditions for connection
(technological connection) of capital construction objects to the
networks of engineering and technical support necessary for the
organization and execution of construction and installation and other
works in relation to capital construction objects; organization of reg-
istration of documents in accordance with the established proce-
dure, allowing the cutting and replanting of trees, fruit and berry
plantations, the transfer of engineering and technical support net-
works, the demolition of buildings and structures that prevent the
implementation of construction and installation and other works in
relation to capital construction projects, including the determination
of the volume and places of export and import of soil and fertile soil
layer to ensure the implementation of construction and installation
and other works in relation to capital construction projects; ensuring
the implementation of cadastral works and works on the technical
inventory of capital construction objects and the preparation of doc-
uments necessary for securing the right of operational management
or economic management of capital construction objects for state
institutions and state unitary enterprises or making changes to the
information about capital construction objects contained in the Uni-
fied State Register of Real Estate and Other State registers; forma-
tion of a library of standard design solutions used in the field of con-
struction of capital construction objects; acquisition of property
necessary for the construction of capital construction objects, in-
cluding special equipment and equipment, ownership and disposal
of this property, implementation of its operation; acquisition of land
plots necessary for the construction of capital construction objects;
participation, in accordance with the procedure established by the
legislation of the Russian Federation, in the implementation of invest-
ment projects in the field of construction of capital construction fa-
cilities, including the development of design and estimate documen-
tation and the execution of works on the construction of such
facilities; interaction with federal state bodies, executive authorities
of the subjects of the Russian Federation, local self-government
bodies and organizations on issues within the competence of the
company; within its competence, the implementation of international
cooperation in the field of construction, including the conclusion of
agreements with international organizations and other activities.
The Decree came into force from the moment of its publication.
Decree of the Government of the Russian Federation No.
2460 of December 31,2020 “On Approval of the Rules for certi-
fication, re-certification for the right to prepare expert opinions
on project documentation and (or) expert opinions on the re-
sults of engineering surveys, including the extension of the

validity period of the qualification certificate for the right to pre-
pare expert opinions on project documentation and (or) expert
opinions on the results of engineering surveys” [6]

In accordance with Part 6 of Article 491 of the Urban Planning
Code of the Russian Federation, the Rules establish the procedure
for certification for the right to prepare conclusions of state and non-
state expertise of project documentation and (or) examination of the
results of engineering surveys (hereinafter-conclusions), re-certifica-
tion for the right to prepare conclusions, including the procedure for
extending the validity of the qualification certificate for the right to
prepare conclusions. Certification is carried out by the Ministry of
Construction and Housing and Communal Services of the Russian
Federation in respect of individuals who intend to obtain the right to
prepare opinions (hereinafter referred to as applicants).

The certification is conducted based on the results of the
applicant s knowledge test in the form of a certification session, in-
cluding testing, a written exam and an interview.

Re-certification is carried out in respect of individuals who were
previously certified in the declared field of activity from among the
areas of activity included in the list established by the Ministry of
Construction and Housing and Communal Services of the Russian
Federation for the right to prepare conclusions. The certificate is
valid throughout the Russian Federation for 5 years.

Decree of the Government of the Russian Federation of
January 16, 2021 No. 9 “On amendments to the regulations on
the Federal State Information System «Unified Portal of State
and Municipal Services (Functions)»” [7]

Meetings of homeowners can be held through the unified portal
of state and municipal services (hereinafter — the portal). On the
basis of the portal, a service has been created for holding meetings
in absentia of homeowners in electronic form.

On the portal, it is possible to submit questions for voting by the
owner of the premises, provided that they automatically confirm the
information about the ownership of the premises in an apartment
building in accordance with the data from the federal state informa-
tion system for maintaining the Unified State Register of Real Estate
or by the person who manages the apartment building (hereinafter
referred to as — initiator), provided that the initiator is registered in
the unified identification and authentication system in accordance
with the procedure established by law by posting a message in elec-
tronic form on the unified portal; it is possible to inform the owners of
premises in an apartment building about the general meeting of
owners of premises in absentia using the unified portal, as well as
about the results of the general meeting of owners of premises; the
possibility of voting of owners of premises in an apartment building
in absentia using a single portal and making decisions on issues put
to the vote, provided that the information about the ownership of the
owners of premises in an apartment building intending to take part
in the vote is confirmed automatically in accordance with the data
from the federal register management system and subject to the
condition of registration in the unified identification and authentica-
tion system in accordance with the procedure established by the
legislation of the Russian Federation; it is possible to form the min-
utes of the general meeting of owners of premises on the basis of
decisions taken on issues put to the vote, in absentia, using a single
portal; interaction with the state information system of housing and
communal services, including for the purpose of placing in the spe-
cified system in automated mode messages about the general
meeting of owners of premises, decisions taken by the general
meeting of owners of premises, voting results, minutes of general
meetings of owners of premises on the agenda of the general
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meeting of owners of premises, decisions of owners of premises in
an apartment building on issues put to the vote, the federal register
management system and other state information systems that con-
tain information necessary to ensure that the general meeting of
owners of premises is held in absentia using a single portal.
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urrently, monorail high-speed off-street trans-

port is actively developing in large cities and

megalopolises of the world. There has been
a significant increase in the length of fully automated
monorail lines in China, Japan, USA, South Korea and
other countries. Over the past 30 years, leading man-
ufacturers have come a long way in improving the
technical and economic parameters of their products.
Monorail systems of different generations differ sig-
nificantly in their efficiency and operational reliability.

The average haul length in modern monorail sys-
tems is 500...800 m with communication speeds of
30...36 km/h, with accelerations and decelerations
the same as on subway cars [1-6]. For example,
a monorail system built in 2015 in the city of Daegu
(South Korea) with a length of 24 km (average run
length 800 m) worth $333 million (970 million rubles/
km) provides a communication speed of 36 km/h (on
the Moscow metro — 42 km/h). The system is cha-
racterized by high carrying capacity and is part of the
Daegu subway as the 3rd subway line.

The Moscow Monorail Transport System (MMTS)
is the only monorail transport line that is part of the
high-speed off-street transport system in Moscow.
Built in the period 2001-2004, the line runs through
the territory of the North-Eastern and Northern dis-
tricts of the capital from the territory of the All-Russian
Exhibition Center (VDNKh) to the Timiryazevskaya
station of the Serpukhovsko-Timiryazevskaya metro
line. Forming a separate transport company, MMTS
is part of the Moscow Metro and operates according
to unified tariffs and rules of use (Fig. 1 and 2).

The development and construction of MMTS was
carried out in the period from 1998 to 2004. In ac-
cordance with the decree of the Government of the
city of Moscow1 . The total length of the route along
which passengers are transported was 4.81 km in
double-track (9.62 km in single-track) with an aver-
age run length of 960 m. The development of the
Monorail as a type of urban transport was primarily

1 Official portal of the Mayor of Moscow. URL: https://www.mos.
ru/authority/documents/doc/15961220/

due to an attempt by the city authorities to find
cheaper in terms of construction and operation alter-
natives to the metro. It was during that period of time
that various projects of alternative systems were pro-
posed, two of which were implemented: MMTS and
the “light metro” in the Moscow region of Butovo.

For the first four years, the constructed monorail
line was operated in the so-called “excursion” mode,
which implied long intervals between trains and an
increased cost of travel. The line switched to the
mode of the passenger transport system in 2008 and
worked in it until the end of 2016, after which the
problem of wear and tear of rolling stock arose, and
the line again switched to the “excursion” mode due
to the lack of serviceable trains. The maximum vo-
lume of annual passenger traffic was reached in 2014
and amounted to 5.6 million passengers (Fig. 3).

The choice of routing the only monorail line was
due to several factors: Moscow s struggle for the
right to host the prestigious EXPO-2010 exhibition
(which was later held in Shanghai), the presence of
a finished alignment in urban development, left by the
General Plan of Moscow for the development of the
road network and other factors.

When the carriages are filled at the rate of 5 peo-
ple/m?, the capacity of a train with a length of 31.4 m
is 200 passengers. The maximum carrying capacity
is 6 thousand passengers per hour in one direction.
While operating in the transport mode, MMTS suc-
cessfully mastered, in addition to local, passenger
flows in the transverse direction, between the Ser-
pukhovsko-Timiryazevskaya and Kaluzhsko-Rizhska-
ya metro lines. The decrease in the role of MMTS in
the transport system occurred gradually. In 2016,
with the opening of the Moscow Central Ring (MCC),
the task of connecting radial lines in the north of Mos-
cow was solved with the help of a new, better trans-
port service on the railway infrastructure, and the
passenger traffic on MMTS significantly decreased.
In the same year, the Fonvizinskaya metro station
was opened, which also began to discuss the gravity
area of the Milashenkova Ulitsa monorail station. Ad-
ditionally, in 2022 it is planned to open the Savyolov-
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Fig. 1. Moscow monorail transport system

Fig. 2. Exterior of the rolling stock of the Moscow monorail transport system |
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Fig. 3. Passenger traffic of the Moscow monorail transport system, million passengers/year

skaya-Rizhskaya section of the Big Circle Metro Line, which will du-
plicate the MMTS route from the south.

A strong blow to the passenger flow of the monorail was the
gradual strengthening of tram route No. 17 in the period from 2011
to 2020. This route duplicates the monorail track by 40 % of its
length. The reduction of the interval in the schedule to 2...5 minutes,
the introduction of a clock schedule and the introduction of modern
rolling stock led to an increase in the attractiveness of the tram and
a gradual outflow of passengers from the monorail. As a result, to
date, MMTS serves small local passenger traffic, which is formed
mainly due to the lack of direct communication by other modes of
transport through the Oktyabrskoye direction of the railway.

All of the above led to the need to develop a project for the re-
construction of the Moscow monorail system and the development
of documentation for the planning of the territory of a linear transport
infrastructure facility, carried out by specialists from the Institute
General Plan of Moscow, RUT (MIIT) and other specialized organi-
zations commissioned by the Moscow Committee for Architecture
and Urban Planning. As part of the work, a wide range of issues
were considered, including: determining the need to extend the
monorail line and options for its development.

Several main directions of development of the MMTS system
were considered:

e extension of the monorail line and its integration with the lines

of the Moscow Central Diameters, the metro and the MCC;

e various options for the reconstruction of the monorail line with

the organization of tram traffic along the route;

e climination of train traffic and the use of line supports to create

a linear park and public space;

e preservation of the monorail line with its reconstruction and the

use of new rolling stock;

¢ use of alternative rolling stock.

Line extension

Five options for extending the monorail line from the existing
section near the VDNKh metro station were considered (Fig. 4):

® along Wilhelm Pieck Street to TPU Botanical Garden;

® along Prospect Mira to TPU Rostokino;

¢ along Boris Galushkina Street to the Yaroslavl direction of the

Moscow Railways and further along the railway: either to the
Malenkovskaya platform, or to the Rostokino TPU, or further,
through Losiny Island to the promising development zone near
the Bogatyrsky Bridge.

The extension from TPU Timiryazevskaya was deemed not
promising and was not considered.

The implementation of all options is fraught with significant diffi-
culties: passage through densely built-up urban areas, the need to
organize construction in areas with a special natural, historical and
cultural status. In addition, it is necessary to take into account the
dynamic development of the city's passenger transport system: the
project of the Moscow Central Diameters, the construction of the
metro, the development of tram traffic and the entire system of
ground passenger transport, and the increase in the carrying capa-
city of the Moscow Central Circle. This leads to an increased cost of
extending the monorail, on the other hand, reduces the demand for
its services. The calculations showed that the average load of the
monorail section will be from 0.5 to 2.6 thousand passengers during
the “peak” hour in the maximum direction. The maximum estimated
value of passenger traffic on the stretch did not exceed 5.0 thousand
passengers.

Despite the technical feasibility of the extension, the predicted
value of passenger traffic and the forecast of the total amount of
socio-economic effects do not allow us to say about the priority of
this project. Modeling shows that with any of the options for extend-
ing the existing MMTS route, it is not possible to achieve passenger
flows inherent in off-street rail transport lines. In the case of bringing
MMTS to the parameters of a high-quality transport system in terms
of speed and frequency of circulation, a passenger traffic of 4-6
million passengers per year can be achieved, which is equivalent to
the transport mode of operation of MMTS in the period from 2008 to
2016. In the further calculation of the technical and economic pa-
rameters of the modernization of the monorail, just such target pas-
senger flows can be used.

Organization of tram traffic

Several options were considered:

e the use of existing supports, beams and spans with the recon-
struction of the track structure and the organization of tram
movement along the existing route;

¢ dismantling of the monorail line and construction of a new tram
line along its route;

® in both scenarios, the extension of the tram line through the
Savelovskoe direction of the Moscow Railway and the con-
nection with the existing tram network of the northern sector of
the city was considered.

The advantage of this direction of development is the possibility

of forming a single tram network in the northern sector of the city
(today it is divided after the elimination of tram traffic on Prospekt
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Fig. 5. Schematic diagram of the tram network connection in the northern sector of Moscow

Mira). A schematic diagram of the tram network connection is shown
in Fig. 5.

The calculations showed that the geometric parameters of the
route and the bearing capacity of the existing route will not be able
to ensure the movement of the tram, i.e. in fact, it is necessary to
demolish most of the monorail structures and rebuild, taking into
account the static and dynamic loads from the tram rolling stock.
In addition, a complete reorganization of the energy sector, the
system of maintenance and operation of the monorail is required.
The option with an extension is associated with significant costs
for the construction of new transport facilities and the reconstruc-
tion of engineering networks. In general, the cost of constructing
a tram line along the monorail route is estimated at 14-16 billion

rubles.

Creation of a linear park and public space

The creation of linear parks on the site of former transport struc-
tures is becoming a fashionable trend in the mid-end of the twentieth
century. The territory for the creation of linear parks was the former
railway structures. The relocation of production from city centers in
Europe and the United States made them unnecessary for freight
traffic. Some of them were used to develop passenger traffic, some
were eliminated, and some were used to organize linear parks —
public spaces [7].

One of the first such projects was implemented in Paris, and the
most famous one in New York, High-Land-Park. (Fig. 6). The project
is a public green space, organized in the structures of a former rail-
way overpass, which provides transportation of goods to enterprises

located in the Manhattan area.
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Fig. 6. Schematic diagram and appearance of High-Land-Park in New York

To date, a significant number of similar projects have been im-
plemented in world practice, related not only to the transformation of
the railway, but also to the reconstruction of the street and road
network of cities:

e the Big Dig project in Boston [8], where a federal transit high-
way that passed through the city center on an overpass was
rebuilt and removed into a tunnel that passes under the city
center, meeting the Boston subway line and the Atlantic
Ocean;

e the project for the restoration of the Cheonggyecheon River,
when in the 60s of the last century the river was removed into
a pipe, and a highway was built above it, and at the beginning
of the 21st century the highway was liquidated, the channel
was opened and a single public space was created.

The characteristic features of such projects are their high cost,
significant implementation periods (most often in separate stages
lasting for several years). An important aspect is a long-term public
discussion of various options for transforming space. Given the

need to make a prompt decision on the future fate of the monorail,
this option does not seem appropriate.

Preservation of the monorail line with its reconstruction
and the use of new rolling stock

The monorail system is based on the developments of Intamin,
a Swiss engineering company. During the construction of the MMTS
system, the following were redesigned: the drive, the central locking
system that ensures traffic safety and the traffic control system.

To obtain significant results that allow assessing the safety of work
and the technical condition of MMTS, the specialists of TOMAK LTD
carried out tests and tests of starting, braking and energy modes of train
operation on all existing tracks. To increase the reliability of the measure-
ment results, at the suggestion of the monorail depot specialists, traction
and energy tests were carried out on different trains.

Curves of movement were processed in accordance with an
innovative method of processing test results, verified during state
acceptance tests of subway trains of the “NeVa” project. It takes
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into account not only the very energy of the movement of electric
rolling stock, but also the influence of the track profile on it, which is
very significant in the case of a sharply variable profile of the mono-
rail track. Traction-energy calculations of motion were carried out
according to it and proposals were developed to improve their trac-
tion, energy and braking characteristics [9-13].

It was found that in the operational mode of movement the speed
of trains on the line is significantly underestimated. This is due to the
various restrictions imposed on their movement by the complex track
profile and the presence of small-radius curves on the track. In this
regard, tests were carried out with increased (from 0.3 to 0.8 m/s?)
accelerations and decelerations. This made it possible to find out
how an increase in the acceleration and deceleration of mono-trains
affects the energy indicators of traction and the speed of communi-
cation. It was found that in the speed range of 30...60 km/h, the
growth of acceleration is impeded by the characteristics of linear
asynchronous traction motors, which do not have a field weakening
mode, which allows maintaining a constant traction power.

Fig. 7 shows the results of experimental measurements and cal-
culations of traction, braking and energy modes of train operation.
The modernized train operating mode with a traffic speed of 26.5
km/h is applied to the normal operating mode with a communication
speed of 16.6 km/h. The communication speed in the modernized
mode has increased by 60 %, and the power consumption by 35 %.

As aresult of the tests carried out, it was found that with the exist-
ing technique and technology of monorail traction, based on the use
of linear asynchronous traction motors, the route speed of monorail
trains can be increased by no more than 1.5 times (from 16 to 24
km/h). These results indicate the presence of an unused reserve for
improving the quality of MMTS operation in the current conditions.

== otion model = Power consumption

Use of alternative rolling stock

If a decision is made to change the type of rolling stock, the fol-
lowing requirements must be taken into account:

e maximum preservation of the existing linear infrastructure and

depot;

e taking into account the bearing capacity of the main elements
of the linear infrastructure;

e the possibility of increasing the length of the rolling stock (tak-
ing into account the available length reserve of platform sec-
tions);

e changing the layout of the rolling stock in accordance with
modern requirements (through passage through the train, lim-
ited number of seats);

e the ability to fully automate the transportation process;

® improvement of the linear motor and, as an option, the intro-
duction of a partial magnetic suspension system;

® etc.

As part of the work on the development of the project, the lay-
outs of the monorail were carried out with possible suppliers of the
new rolling stock for the monorail. Suppliers are ready to supply
modern electric rolling stock for the modernization of MMTS, each
with different traction technologies and various automation and con-
trol systems for train traffic safety.

In the future, it is necessary to estimate the costs of [14, 15] for
the implementation of projects and holding open tenders with the
participation of leading domestic and foreign manufacturers with the
formation of legally binding commercial proposals.
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Main conclusions:

e the construction of the Moscow monorail was completed in
2004. The system has been integrated into the Moscow pas-
senger transport system, however, for the last 4 years the sys-
tem has been operating at extended intervals due to wear and
tear of the rolling stock and a number of other factors.

e five main options for the development of the monorail system
are considered. The extension of the line was considered not
promising due to the insignificant demand for monorail ser-
vices in the considered sector of the city. The option of
constructing a tram along the monorail route has a number of
town planning advantages, but it has a high cost of implemen-
tation. The project of creating a linear park requires a long
discussion with the public of the city and large costs;

¢ the most promising areas for the development of the system
are: renewal of rolling stock or the use of alternative rolling
stock.
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