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Kynakos A.P.,
AkpucTtuHun B.A.

ABTOMAaTV3aLNA 3TarnoB
peannsaumm NpoeKTa, B 0CO-
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He TOJMbKO pasrpyaka y4acT-
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HKe oLLIMOOK Ha BCex aTanax
npoekTa.
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Sternik S.G., Malginov G.N.

This paper presents a qualitative and
quantitative analysis of current develop-
ment trends, along with a price analysis of
the housing market and the housing con-
struction market against the background
of serious geopolitical changes in the so-
cio-economic situation in Russia in 2022.

Zaitseva L.l., Budanov I.V.

The Concept of a "sustainable contract"
in construction covered both the system
of sustainable development standards
and the need to develop and harmonize
a Code of Sustainable Corporate Gover-
nance in Construction.

Azhimov T.Z.

The results of the study can be of inter-
est to specialists in the field of innovation
management, risk management, and in-
dustrial housebuilding, as well as to busi-
ness owners and government agencies
involved in the development of this sector.

Kankhva V.S., Uvarova S.S.,
Belyaeva S.V.

The results of the study will allow us to de-
termine the trends in the price dynamics
of the cost of building materials and, ac-
cordingly, construction products.

Kulakov K.Yu., Iziumov M.D.

One of the parameters which can be
used to quantify the economic efficiency
of corporate development projects is
the total cost of ownership of real estate.

Krylova A.M.

The topic of methodological peculiari-
ties of housing and communal services
prime cost planning is relevant in the light
of the need to increase the efficiency of
managing housing and communal ser-
vices by optimizing costs and reducing
management expenses.

Bolotin S.A., Dadar A.H.,
Malsagov A.R.

The practical utility of the proposed meth-
od lies in the fact that the calculation of
pessimistic durations of works is made
dependent on the discount rate, which
by its basic purpose is used to assess
the economic efficiency of investment
projects, and therefore is always a rel-
evant parameter for any construction proj-
ect under development.

Gvozdev E.V.

The solution of particular problems that
are part of the content of the method-
ologically described problem will make
it possible to develop a methodology
for the synthesis of integrated security
that can adapt to various conditions for
the operation of an enterprise
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INTRODUCTION

ast year, the Russian real estate market was
fully impacted by the shocks to the domestic

economy and went through several stages.

The first months were characterized by contin-
ued price growth with a shortage of supply.
The mechanism of state mortgage support stimu-
lated demand, ensuring the prevalence of mort-
gage lending transactions in the total volume of
transactions in Russian cities.

In early spring, a change in the socio-economic
situation due to escalating geopolitical tensions
caused panic in the housing market and resulted in
a significant drop in transaction volume. The Cen-
tral Bank’s sharp increase in the key interest rate to
20 % led to a collapse in mortgage lending by
banks. The rapid buying up of the “cheap” supply
was done more by withdrawing cash from people's
bank accounts.

After a certain stabilization of the key interest
rate level in September 2022, it was back to its
pre-crisis level. Demand for mortgages, following
the decline in the key interest rate, was recovering
at a slower pace and did not reach the level of
winter 2022. Households began to incline towards
a savings model of consumer behavior, refraining
from investing in the purchase of real estate or fi-
nancial assets. Investment transactions, which had
been an important catalyst for the primary residen-
tial property market in 2020-2021, fell.

With a decrease in GDP by 2.1 % and real dis-
posable incomes of the population by 1 %, the vol-
ume of housing construction increased. The indus-
try started facing the problem of selling built
housing. At the same time, the supply volume in
the secondary market increased, resulting in

satisfied demand in this segment by the autumn in
most cities. The growth of bid prices slowed down,
and in some places stopped, but prices crash
happened. In general, in 2022 the housing market
demonstrated volume of sales decrease by about
a third and even the traditional demand increase
on the New Year’s eve was very downsized, indi-
cating the onset of a stagnation.

THE MARKET PRICE INDICES

Preceding the analysis of the price situation,
we point out that the dynamics of prices for hous-
ing real estate can be valuated both by the official
reports of Rosstat and by the data of real estate
agencies.

To begin with, let us look at the Rosstat data.
As stated on the departmental portal [1], Rosstat
experts calculate price indices in the primary and
secondary housing markets based on the regis-
tered prices for newly built apartments and for ex-
isting privately owned housing stock if it is the sub-
ject of market transactions. Monitoring is
performed on a selective range of companies per-
forming real estate transactions in territorial cent-
ers and separate cities of the constituent subjects
of the Russian Federation. The quantitative and
qualitative characteristics of the apartments are
considered for prices record. Average prices in
Russia are based on the average prices prevailing
in the regions. Cumulative data on the total area of
apartments sold in one year with breakdown by
the primary and secondary housing markets are
used as weights.

Let us consider the Rosstat data for the past
year in more detail, starting with the quarterly price
dynamics for the country as a whole (Table 1).



HeaBmXnMMOCTb: 3KOHOMUKA, ynpaeneHune

MexayHapoaHbI Hay4YHO-TEXHUYECKUI XYpHan

O0®ULUANbHDIN PA3EN

#2/2023

7

Table 1. Housing market price indices in 2022 (at the quarter Table 3. Housing market price indices in 2022 broken down by
end, % against the previous quarter, all types of apartments) region (at the end of the fourth quarter in % against the fourth quar-

ter of 2021, for all types of apartments)
Period Secondary market Primary market
I quarter 1065 108.0 Federal district/region Secondary market Primary market
Il quarter 102.0 106.5 Russia 1118 121.0
Il quarter 1014 104.3 Central Federal District 111.1 120.8
IV quarter 101.6 100.9 Moscow 107.1 115.9

Source: housing market price indices by the constituent subjects of Moscow region 1174 119.6
the Russian Federation in 2022, primary market data'; secondary market data2. -

Voronezh region 127.6 125.8

Prices grew at The highest rgte in the first quarter of 20?2, when Northwestern Federal District 103.4 120.9
the market experienced the impact of a shock resulting from
the drastic change in the economic and political situation. In the fu- St. Petersburg 95.7 120.6
ture, there was a quarterly slowdown in the growth rates of both Leningrad region 106.9 1578
market segments.

For most of the year, the primary market outpaced the second- Southern Federal District 111.5 1141
ary one in terms of prlge growth, most noticeably in the seconld Krasnodar region 106.2 107.7
quarter. A small exception was the final IV quarter, when growth in
the primary market was less than 1 %, which did not dramatically Volgograd region 114.6 126.2
affect the yearly results (Table 2). .

Rost 116.1 129.

The price increase in the primary segment turned out to be ostovregion 6 99
about 1.8 times more than in the secondary. Such a picture was North Caucasion 107.0 116.6
observed for all categories of apartments, to the most extent — for
standard apartments, while for elite housing the rates of price Dagestan 127 1258
growth were comparable. For the secondary market, the main pat- Stavropol region 1211 116.2
tern was an increase in the rate of price growth with an increase in .

) . . . Volga Federal District 118.0 127.6
the quality of housing, whereas in the primary market there were
moderate discrepancies in housing categories with premium qual- Bashkortostan 115.9 134.3
ity apartments leading.

A detailed analysis of the dynamics in the territorial context at Tatarstan 120.0 128.0
the level of the constituent subjects of the Russian Federation con- Perm region 111.4 124.8
firms the prevailing outperformance of the secondary market by - -
the primary one in terms of price growth (Table 3). Nizhny Novgorod region 114.3 1296

In the primary housing market, the group of leading regions in Samara region 110.1 126.6
terms of price growth (over 30 %) included the Leningrad, Chely- —
abinsk and Omsk regions, as well as Bashkortostan. Outsiders by Ural Federal District 12.7 18.7

Table 2. Housing market price indices and average housing Sverdlovsk ragion 1134 119.8
prices in 2022 by category (at the IV quarter end)? Tuymen region* 105.8 114.2

Secondary market Primary market Chelyabinsk region 138.6 131.5

Apartment Percent Thousan. | Percent Thousand Sibirian Federal District 118.0 124.0

category against rubles/ | against Krasnoyarsk region 1135 115.7
rubles/sq. m
IV quarter | sg. mtotal | IV quar- total area — -
2021 area ter 2021 Novosibirsk region 113.2 121.2
Omsk region 123.2 1315
Alltypes 111.8 94.4 121.0 122.3
of apartments Far East Federal District 106.3 114.7
Low quality 107.4 723 - - Primorsky region 106.5 113.2
Average quality 1104 86.8 120.0 122.9 Khabarovsk region 102.1 107.1
(standard)
. ) * — autonomous area included.
Premium quality 1133 102.9 1221 1124 Source: housing market price indices broken down by the constituent
Elite apartments 118.3 162.8 119.4 262.7 subjects of the Russian Federation in 2022, primary market data'; secondary
market data?.
1 Price indices in the primary housing market by subjects of the Russian Federation in 2022. URL: torage/mediabank/ind_perv_4kv-2022.xIsx
2 Price indices in the secondary housing market by subjects of the Russian Federation in 2022. URL: torage/mediabank/ind_vtor_4kv-2022.xlIsx

3 Socio-economic situation of Russia. 2022; 132. URL: https://gks.ru/bgd/regl/b22_01/Main.htm >
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this indicator (under 15 %) were the Tyumen Region, Primorsky,
Krasnodar and Khabarovsk region. In St. Petersburg, Moscow and
Moscow region, the price growth dynamics also turned out to be
lower than the average for the country.

In the secondary segment, the group of leading regions in
terms of price growth (over 20 %) included Chelyabinsk, Voronezh
and Omsk regions, Stavropol region, Tatarstan. At the opposite
pole were Moscow, Leningrad and Tyumen regions, Primorsky,
Krasnodar and Khabarovsk region, as well as St. Petersburg, where
prices fell by 4.3 %.

The price growth in the primary market in most regions exceed-
ed that of the secondary market. It is noteworthy that the Leningrad

Region, Dagestan, Bashkortostan, Perm region, Nizhny Novgorod,
Samara, Tyumen Region (including autonomous areas), Primorsky
region stand out in terms of price growth in the primary market out-
paced the same value in the secondary market by more than twofold.
In the Leningrad region, the gap is sevenfold. As an exception to
the general trend of the primary market price growth rates leader-
ship, the Stavropol Territory, Voronezh, and Chelyabinsk regions
should be noted.

Now, to describe the price level in absolute terms, let us con-
sider the data of professional market analysts from several well-
known companies united by the Russian Guild of Realtors (RGR)
(Table 4).

Table 4. Multi-apartment housing market prices broken down by the cities of Russia at the end of 2022*

Secondary market Primary market
Federal district/city Markets price gap, %
Thousand rubles/sq. m Thousand rubles/sq. m
Central Federal District
Moscow 266.6 305.3 14.5 in favour of new buildings
Zhukovsky (MR) 130.0 120.0 8.3 in favour of secondary market
Voronezh** 100.0** 90.0** 11.1 in favour of secondary market
Ryazan 80.0 94.0 17.5 in favour of new buildings
Tambov 80.0 80.0 Approximate equality
Kostroma 72.0 81.0 12.5 in favour of new buildings
Northwestern Federal District
St. Petersburg 172.0 214.0 24.4 in favour of new buildings
Kaliningrad 95.0 106.0 11.6 in favour of new buildings
Southern Federal District
Novorossiysk 107.0 115.0 7.5 in favour of new buildings
Yalta (Crimea) 100.0 150.0 50.0 in favour of new buildings
Krasnodar 87.0 110.0 26.4 in favour of new buildings
Volgograd 80.0 80.0 Approximate equality
Volga Federal District
Samara 140.0 120.0 16.7 in favour of secondary market
Nizhnyi Novgorod 103.0 130.0 26.2 in favour of new buildings
Perm 84.4 105.5 25.0 in favour of new buildings
(ngyni::a rogion) 65.0 80.0 23.1 in favour of new buildings
Ural Federal District
Tyumen*** 110.0*** 120.0%** 9.1 in favour of new buildings
Ekaterinburg 102.0 120.0 17.6 in favour of new buildings
Chelyabinsk 75.0 90.0 20.0 in favour of new buildings
Magnitogorsk 55.3 60.5 9.1 in favour of new buildings
Chebarcul 46.0 56.0 21.7 in favour of new buildings
4 Analytical statement. Preliminary 2022 residential real estate market performance according to the experts from the Russian Guild of Realtors (RGR). 2022; 5, 11-13, 15.

URL: https://cms.rgr.ruffiles/images/8bcb13fe84fe11ed8547b4b52f561288.pdf (other companies and experts mentioned above, authors’ calculations).
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End of the Table 4

Secondary market Primary market
Federal district/city Markets price gap, %
Thousand rubles/sq. m Thousand rubles/sq. m

Sibirian Federal District
Novosibirsk 100.0 110.0 10.0 in favour of new buildings
Krasnoyarsk 95.0 109.0 14.7 in favour of new buildings
Tomsk 85.0 98.0 15.3 in favour of new buildings
Abakan 80.0 90.0 12.5 in favour of new buildings

Far East Federal District
Yuzhno-Sakhalinsk 160.0 170.0 6.25 in favour of new buildings
Khabarovsk**** 112.3 130.9 16.6 in favour of new buildings

* — according to the Committee on Statistics and Analytics of the Guild of Realtors of Moscow (GRM), the average bid price on the secondary market on 30.12.22

amounted to 264.8 thousand rubles;

** — according to the Analytical Consulting Group “InvestOcenka”, the weighted average bid price of housing (apartments) in the city at the end of December
amounted to 82.3 thousand rubles/sg. m in the secondary market and 89.9 thousand rubles/sq. m in the primary one;
*** — according to the certified real estate analyst-consultant A.A. Ryaposova in December, the average bid price was 106.1 thousand rubles/sq. m in the secondary

market and 108.1 thousand rubles/sg. m in the primary one;

**** — according to LLC “Center of Property Rights” at the end of December.

According to the absolute price level in both markets, Moscow
was followed by St. Petersburg and Yuzhno-Sakhalinsk, and out-
side the top three, in the price range from 100 thousand to 150 thou-
sand rubles per sg. m there were notable differences. In the sec-
ondary segment, it was followed by Samara, the cities of
the Moscow region, Tyumen, Novorossiysk, Nizhny Novgorod, Eka-
terinburg. In the primary segment — Yalta, Nizhny Novgorod, Zhu-
kovsky (Moscow region), Samara, Tyumen, Ekaterinburg, Novo-
rossiysk, Krasnodar, Novosibirsk, Krasnoyarsk, Perm.

In the most cities, prices for new buildings were 10 to 20 %
higher than those of the secondary market.

CONSTRUCTION AND COMMISSIONING
OF NEW HOUSING

According to preliminary Rosstat data, 2022 witnessed a re-
cord 102.7 million sg. m of housing being commissioned in Russia,
which became the highest absolute indicator in the entire period of
statistical monitoring in Russia (Table 5).

A positive trend of commissioning was demonstrated by most
of territories, including almost all regions, with a total volume of
housing commissioning exceeding 1 million sq. m (Table 6), if we
consider the dynamics of housing construction against the regional
background.

As follows from Table 6, the increase in housing commissioning
of more than 20 % took place in Chechnya, Moscow and Vladimir
regions, Perm and Krasnodar region, Udmurtia. In the Tyumen,
Leningrad and Novosibirsk regions, Primorsky and Stavropol region,
this indicator ranged from 11 to 20 %, i.e., it exceeded or approxi-
mately corresponded to the average country's figures. Another

© © N o o

Table 5. Housing commissioning in the Russian regions in
1999-2022%6.7:8

Growth rates, %
v Million sg. m : -
ear of total area Against Against 2000 year
the previous year

1999 32.0 104.2 105.6

2009 59.9 93.4 197.7

2019 82.0/81.0* 108.3/107.0* 270.6/267.3*
2020 82.2/77.1* 100.2/95.2* 271.3/254.5*
2021 92.6 112.7 305.6

2022 102.7 111.0 338.9

* — excluding the commissioning of garden cottages, the number of which
is provided according to the Rosstat initial data (2019 — 1.0 million sg. m,
2020 — 5.1 million sq. m, no data available for 2021-2022).

12 regions gained a positive momentum of housing commissioning,
and only three of them, including Moscow, showed a reduction.

Against the previous year, there were noticeable changes with-
in the traditional group of leading regions, due to reduced housing
construction in Moscow and its real stagnation in St. Petersburg.
The Moscow region has asserted its leadership in terms of the ab-
solute volume of commissioning, and Moscow, due to a 13 % drop,
closed the top three, having let the Krasnodar region go ahead.
The top five leading regions also included the Leningrad Region
and St. Petersburg, and for the first time the northern capital lagged
the neighboring region®.

General commissioning data combine both multi-apartment
housing (MAH) built by professional developers, and the results of

Russian Statistical Yearbook. 2010: Statistical Collection. Moscow, Rosstat Publ., 2010; 477. URL: torage/mediabank/Ejegodnik_2021.pdf
Socio-economic situation of Russia. 2022; 43, 56-57, 58-59, 66, 94-95, 142-143, 283-286. URL: https://gks.ru/bgd/regl/b22_01/Main.htm
Russian Statistical Yearbook. 2021: Statistical Collection. Moscow, Rosstat, 2021; 418-419. URL: https://rosstat.gov.ru/storage/mediabank/Ejegodnik_2021.pdf
Socio-economic situation of Russia. 2022; 43, 56-57, 58-59, 66, 94-95, 142-143, 283-286. URL: https://gks.ru/bgd/regl/b22_01/Main.htm

Besides, more than 3 million sq. m yearly was commissioned in the Tyumen region (including autonomous areas), Tatarstan and Bashkortostan.

#2/2023
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Table 6. Housing commissioning in the Russian regions in 2022
(in the order of the commissioning pace)?

Table 7. The breakdown of commissioned residential buildings
in the Russian Federation in 2010-2022°

Region Hosing commissioning pace,
% by 2021
Chechnya* 196.8
Moscow region* 153.9
Perm region* 150.9
Vladimir region 142.8
Udmurtia 139.8
Krasnodar region* 120.8
Tyumen region (with autonomous areas) * 119.3
Primorsky region 117.9
Leningrad region* 117.2
Novosibirsk region 111.9
Stabropol region* 110.9
Chelyabinsk region* 108.3
Nizhny Novgorod region * 107.0
Bashkortostan* 105.4
Samara region* 104.4
Irkutsk region 104.0
Krasnoyarsk region 103.8
Kaliningrad region 103.7
Voronezh region 103.1
Tatarstan™ 102.7
Sverdlovsk region* 101.9
Rostov region* 100.7
St. Petersburg 100.3
Dagestan 97.5
Moscow 87.1
Saratov region 85.6

* — regions where commissioning of private housing exceeded 1 million sq. m.

individual housing construction (IHC), i.e. built by individuals inde-
pendently on their land plots.

For the second year in a row, the percentage of individual hous-
ing built by the population at their own expenses or with the bor-
rowed funds exceeded half of the total commissioning (55.7 %).
Accordingly, the share of multi-apartment housing, which has been
steadily declining since 2016, amounted to 44.3 % (Table 7).

According to Rosstat, the area of residential housing facilities
commissioned in Russia by the end of 2022 amounted to

Individual housing con-
Multi-apartment struction at the expense
housing construction of owner’s cash /
Total, mil- borrowed funds
Year lion sq. m
- Share Share
million in total million in total
Sg. m commis- Sg. m commis-
sioning, % sioning, %
2010 58.4 329 56.3 255 43.7
2015 85.3 50.1 58.7 35.2 41.3
2020 82.2 424 51.6 39.8 48.4
2021 92.6 43.5 47.0 49.1 53.0

57.2 million sg. m, which is 16.5 % increase against the previous year.
The five leading regions in terms of the absolute value of housing com-
missioning included the Moscow region (about 9.5 million sg. m),
the Krasnodar region (about 4.5 million sg. m), the Leningrad Region
(about 2.6 million sg. m), Tatarstan (2.2 million sg. m) and Bashkorto-
stan (1.9 million sg. m).

A comprehensive study of all regions with a total volume of
housing commissioning exceeding 1 million sg. m is a very motley
picture. IHC accounted for over 90 % of the commissioning vol-
umes in Chechnya, over 70 % — in Tatarstan, from 60 to 70 % — in
Moscow, Irkutsk, Leningrad, Nizhny Novgorod, Samara and
Vladimir regions, Udmurtia, Bashkortostan, Stavropol and Perm re-
gion, from 50 to 60 % — in Krasnodar region, Chelyabinsk, Saratov
and Rostov regions, Dagestan.

Moscow and St. Petersburg were expected to be at the other
pole, where the contribution of IHC was 11.7 and 7.5 %, respec-
tively'®. The Primorsky region, Voronezh, Kaliningrad and Sverd-
lovsk regions held an intermediate position, with IHC accounting for
40-50 % of the commissioning volumes, as well as the Krasnoyarsk
region, Tyumen Region (with autonomous area) and Novosibirsk
Region, where the contribution of the IHC amounted to 37-39 %.

The volume of MAH commissioned by developers in 2022 in-
creased by 4.6 % compared to 2021, surpassing the pre-pandemic
levels of 2018-2019, but still falling short of the indices of the previ-
ous four years. More than half (57 %) of the housing construction
volume (excluding that built by the population)™ was accounted for
by 10 regions (each with a construction volume of at least
1 million sg. m), and the share of the top five regions (Moscow and
Moscow region, St. Petersburg, Krasnodar region, and Tyumen re-
gion with autonomous areas) amounted to about 42 % of the total
volume of multi-apartment housing construction®.

10 For comparison: in another city of federal significance, Sevastopol, the share of housing commissioned by the population amounted to 76.3 % with a total volume of about

0.56 million sq. m.

11 In the official Rosstat reports such an indicator is not available, but it can be calculated as the difference between the total volume of housing commissioning and housing

commissioning by the population at the expense of own and borrowed funds.
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ANALYSIS OF THE CURRENT SITUATION
IN THE CONSTRUCTION INDUSTRY

According to a survey conducted by the ERZ.RF portal™ in col-
laboration with the School of Developers', GMK'" n RRG', the key
trend of the past year identified by developers was the beginning of
developers expanding beyond local markets. The top five trends
also included the emergence of developers of multi-apartment
buildings in the segment of IHC, an increase in the share of online
sales, a growing importance of developer’s reputation, and a re-
duction in the size of apartments [2].

According to experts from the Russian Guild of Realtors (RGR),
there has been an active review of residential projects in terms of
their quality class. The volume of projects in the “standard” class
has increased, including the subclass of small-sized housing, while
the share of small-format housing has increased in higher quality
class projects®.

Speaking about the mechanism of financing the housing indus-
try, it can be noted that the transition to a new system using project
financing tools has been completed overall. As of the beginning of
2023, almost 89 % of the constructed multi-apartment housing was
built using escrow accounts, compared to 51.5 and 76.8 % at
the end of 2020 and 2021, respectively. This is confirmed by a sta-
ble increase in the volume of loans provided using corresponding
tools. The amount of approved credit lines increased by 84 % to
12.1 trillion rubles. A negative factor is the lag in filling escrow ac-
counts (an increase of one-third to 4.1 trillion rubles at the begin-
ning of 2023) from the dynamics of bank lending to developers'®.

The following indices characterize the real construction activity
in the housing sector and the industry's prospects.

Against a favorable background, the fading quarterly dynamics
of housing construction volumes is a negative factor by the end of
2022. If in the first and second quarters they exceeded the amount
for the same period in 2021 by almost 65 and 25 % respectively,
then in the fourth quarter there was already a decrease of more
than 21 %.

According to the Unified Information System of Housing Con-
struction (UISHC), the total area of housing under construction,
considering all financing mechanisms, amounted to
100.8 million sq. m as of December 22, 2022. The majority of this is
accounted for by housing being built in accordance with
Law No. 214-FZ and exceeds the value of this indicator from
the previous year by more than one fifth*.

As of the beginning of 2023, 98.7 million square meters of multi-
apartment housing were under construction, the volume of which,
accounting for about 92 % of the value at the beginning of 2020,
increased by 2.4 % over the year. At the same time, the volume of
unsold housing is growing: by the beginning of 2023, it exceeded
two-thirds of the total volume of housing under construction
throughout the country. This is the highest indicator in recent years,
exceeding the minimum at the end of 2020 by 41.5 %. The growth
in unsold housing in new buildings over the year exceeded 16 %,
compared to 21.6 % in 2021. Another more than 27 million sg. m of

housing under construction are accounted for by projects whose
sales have not yet opened (no equity participation agreements
(EPAs) signed)".

According to the research conducted by VCIOM “Administra-
tive Barriers in Construction: Survey of Moscow Developers” [3],
the most important factors limiting the growth of current construc-
tion volumes were identified:

e high cost of materials, structures, and products (84 %);

e difficulties in obtaining permits and approvals (78 %);

e constant changes i.rules and legislation (71 %);

e shortage of skilled workers (62 %);

e crisis phenomena due to the pandemic (58 %);

e increase in production costs (51 %).

Due to the shortage of approximately 1/4 of the necessary
workers in the industry, the production of several key construction
products has decreased by the end of the year.

The excavators, glass, and elevators became the leaders of
the fall. Production of ceramic tiles, ceramic sanitary ware, silicate
wall blocks, roll roofing, waterproofing, and other materials de-
creased by up to 15 %. However, production of cement, bricks, and
concrete increased. Despite the ambiguous situation with produc-
tion, prices for construction materials increased for the vast major-
ity of items®. The decrease in production coupled with rising prices
has a negative impact on the profitability of development for various
classes of housing.

Sanction restrictions also seriously affect the development of
the construction industry. According to a survey by Sberbank [4]
among bank clients, up to 70 % of respondents believe that changes
in logistics supply chains for imported materials and equipment can
increase the implementation time of current projects by up to six
months and raise their cost. At the same time, it is noted that
the greatest risks are associated not so much with construction ma-
terials for typical housing, but with more high-tech equipment and
solutions (for example, BIM technology, elevator equipment, spare
parts for certain types of equipment, electrical equipment, electri-
cal panels, ventilation systems) demanded in the elite housing sec-
tor, where the share of such costs can exceed 50 % of the cost.
Since import substitution of the most technologically complex solu-
tions can be a fairly lengthy process requiring not only additional
investments but also competencies that take a long time to form, it
is expected that this factor will have a negative impact on construc-
tion timelines and costs, primarily in the elite segment.

Another trend of the last year was the departure of some foreign
players from the multi-apartment housing construction market,
which in the future may be offset by a more active expansion of
development companies from China.

MORTGAGE LENDING DYNAMICS
AND STATE SUPPORT MEASURES

To overcome the difficulties that arose, the state implemented
programmers to support the construction industry. The main role in
this was played by the extension of various preferential mortgage

12 The main trends in development in 2022. With the participation of GMK, Developer's School and RRG. URL: https:/profi.erzrf.ru/poll/trands-2022-development/

13 A specialized center of competence and educational platform for developers and building contractors in Russia and the CIS.

14 The consulting agency GMK is among the top 100 largest consulting groups and companies in Russia, and holds the first place in the marketing and PR segment (according to
RAEX rating).

15 The company RRG is a major professional player in the commercial real estate market since 2005.

16 Review of multi-apartment housing construction in the Russian Federation. 2022. DOM.RF. March 2023; 2-5, 6. URL: https://nom.pdb/upload/iblock/8a2/hbogccub5re4hmoac9c9

s3206flp5pq1.pdf (authors' calculations).

17 Mortgage lending market Overview in 2022. DOM.RF. February 2023; 3-5. URL: https://nom.pcb/upload/iblock/1bb/7 I6iiiu5p6 t82cjbu2hywdk85aid7q0k.pdf (authors’ calculations).
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programmers, which make up an increasing share of financing
when purchasing housing. Events related to sanction shocks and
the geopolitical situation served as a catalyst for the growth of
the share of preferential mortgages in the financing structure and,
as a result, the role of government support in developing the hous-
ing market financing system.

The past year began with an active growth of the mortgage
portfolio. So, according to DOM.Russia'” in the first quarter of 2022,
a total of 393 thousand mortgage loans were issued for a total
amount of 1.325 trillion rubles against 418 thousand loans for
1.164 trillion rubles in the first quarter of 2021, which meant an in-
crease in the amount of issuance by almost 14 %.

However, in the second quarter, active growth was replaced by
a sharp decline due to overall uncertainty and a sharp rise in
the key rate, which naturally led to a sharp increase in the weighted
average rates for various categories of mortgage loans (Fig.).

Gradual normalization of the key rate and extension of preferen-
tial financing programmes allowed for stabilization, and by the end
of the third quarter of 2022, the amount of preferential financing
almost equaled that of the same period in 2021, reaching
1.317 trillion rubles, although the number of loans decreased by
almost 25 %.

Overall, after record levels in 2021, there was an obvious de-
cline in mortgage lending. According to reports from DOM.RF and
the Central Bank of Russia, mortgage lending in 2022 decreased
by more than 30 % in terms of the number of loans and more than
15 % in terms of volume (Table 8).

In fact, the IHC was thrown 2-3 years back, since the number
of loans issued turned out to be comparable to the pre-pandemic
2019 (1,312 thousand units), and their volume was only 8 % higher
than in 2020 (4.45 trillion rubles). However, the cardinal difference
from 2019 is that then the role of preferential programmes was hard-
ly noticeable (3—-4 % in terms of the number of issues and their
volume), in 2020 they have already had a significant impact on
the housing market, but not to the same extent as two years later.

The main shift in the IHC structure was the increase in the share
of primary market loans secured by equity participation agree-
ments (EPAs). In terms of amount, this category of loans ap-
proached new loans on the secondary market (about 44 %). How-
ever, despite a decrease in its share in the total amount of loans
issued by almost 7 percentage points, this category maintained
a position close to the previous one in terms of the share in their
number (55 %). In terms of absolute values, new lending on
the secondary market lagged behind the 2021 figures, i.e., it
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Dynamics of the weighted average rate for the main types of mortgage loans of the top 20 largest banks in 2020-2022"¢

Table 8. Mortgage lending 2021-2022 (Rural mortgage excluded)’”

Loans Total amount
Loan category Thousand items % Billion rubles %
2021 2022 2021 2022 2021 2022 2021 2021
Mortgage loans, total 1,909 1,327 100 100 5,700 4,813 100 100
Secondary market (new loans) 1,075 730 56.3 55.0 2,904 2,126 50.95 44.2
rnrlr:ta(rgpr/:l)a)rket (secured by equity participation agree- 476 410 249 309 1,881 2063 330 4285
Secondary market (refinancing) 211 28 111 2.1 506 85 8.9 1.75
IHC and built houses* 147 160 7.7 12.05 408 539 715 11.2

* — top-30 banks’data.

18 Dynamics of supply rates of the top 20 mortgage banks. URL: https://www.xn--d1agf.xn--p1ai/analytics/mortgage/
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Table 9. Dynamics and breakdown of sales in new buildings in 2020-2022 (by the number of EPA registered for residential premises)'®
Transaction type 2020 2021 2022
Thousand items % Thousand items % Thousand items %
Total EPA 609 100.0 676 100.0 544 100.0
Mortgage transactions, total 484 79.5 476 70.4 410 75.4
preferential mortgage programme 355 58.3 383 56.65 360 66.2
market mortgage programme 129 21.2 93 13.75 50 9.2
Without mortgage 125 20.5 200 29.6 134 24.6

declined more deeply than residential real estate as a whole, espe-
cially in terms of amount.

The record holder in this regard was refinancing on the second-
ary market, the scale of which decreased by 7.5 times in terms of
quantity and almost 6 times in terms of amount to a symbolic 2.1
and 1.8 % respectively, and their place was taken by loans for indi-
vidual housing construction and ready-made houses. They became
the only category that demonstrated growth in both the number of
loans and their amount by the end of 2022. The share of loans for
individual housing construction and ready-made houses reached
11-12 % compared to just over 7 % in 2021.

Overall, mortgage debt increased by 2 trillion rubles over
the year, and as of the beginning of 2023, its size exceeded 14 tril-
lion rubles (including acquired credit organization rights, excluding
securitization). At the same time, mortgages accounted for 86 % of
the growth in all retail loans, and their share exceeded half of the to-
tal debt of individuals for the first time. The share of overdue debt in
the mortgage portfolio on banks' balance sheets at the beginning
of 2023 decreased to 0.4 % compared to 0.5 % a year earlier.

The level of mortgage interest rates over the past year has fluctu-
ated under the influence of macroeconomic dynamics and the de-
gree of prevalence of preferential programmes. Due to them and
a mortgage with a subsidy from the developer, the weighted average
rates in the primary market fell to 4.3 % per annum against 5.9 % in
2021, while in the secondary market, on the contrary, increased by 1
percentage point to 9.3 %. As a result, the weighted average mort-
gage rate in 2022 (7.2 %) was still lower than in 2021 (7.5 %)".

The increase in the gap between the interest rates on the pri-
mary and secondary markets by 2 times to 5.0 percentage points
has made the primary segment more attractive and shifted demand
towards new buildings. If in 2021, 1/4 of all mortgage loans issued
were for residential properties registered under EPAs, then in 2022,

it will be almost 31 %. The total number of signed EPAs has de-
creased by 19.5 %, but the significance of mortgages in the sales
structure of new buildings has increased (Table 9).

More than 3/4 of all concluded EPAs in 2022 were for such
transactions (70.4 % in 2021 and 79.5 % in 2020). Their absolute
number decreased by almost 14 % compared to 2021, including
a decrease of more than 46 % under market conditions. The share
of market mortgages was minimal (9.2 %), decreasing by one and
a half times compared to 2021 and more than twice compared to
2020. The decreasing number of market mortgage transactions
year-on-year accounted for less than 40 % of the level recorded at
that time. The share of EPAs without mortgages (24.6 %) was lower
than in 2021 (29.6 %), but higher than in 2020 (20.5 %).

However, the issuance of mortgages under preferential pro-
grammes decreased by only 6 %, approximately to the level of
2020. As aresult, the share of preferential mortgages was the high-
est in 3 years (2/3). The total volume of mortgages with state sup-
port remained high: about 485 thousand loans for a total amount of
more than 2.2 trillion rubles (Table 10).

The share of preferential mortgages reached its highest levels:
more than 36 % of the total number of issued mortgages and more
than 46 % in terms of volume. Among others, the programme for issu-
ing loans for new buildings at rates ranging from 7-12 % dominated
(57.3 % of all preferential lending). The Family Mortgage programme
accounted for 35.5 %, while the Far East Mortgage programme was
rather complementary (about 5 %). Overall, the volume of preferential
lending increased by almost 41 %: the largest growth was demonstrat-
ed by the Family Mortgage programme (by 72 %), while the preferen-
tial mortgage programme showed the smallest growth (by 21 %).

In contrast to the volume of lending, the total number of loans
decreased slightly due to a reduction in issuance by more than 16 %
under the preferential mortgage programme, against the background

Table 10. Preferential mortgage lending 2021-2022 (excludind rural mortgages)’”

Loans Total amount
Loan category and programme Thousand items % Billion rubles %

2021 2022 2021 2022 2021 2022 2021 2021
Mortgage loans, total 1,909 1,327 100 100 5,700 4,813 100 100
Preferential mortgage new buildings 340 285 17.8 21.5 1,054 1,276 18.5 26.5
Family mortgage 134 169 7.0 12.7 460 792 8.1 16.5
Far East mortgage 17 24.4 0.9 1.8 70.0 110.0 1.2 2.3
IT mortgage - 6.0 - 0.5 - 52.0 - 1.1
Z:i:rfonr“f'p':’oag”rsammes) 491 4844 | 257/4* | 365 | 1584.0 2,230 27827 | 463

* — according to the DOM.RF 2023 review, excluding the supplementary agreements to existing loans under the family mortgage.
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of a 26 % increase in Family mortgages and 43.5 % — under the Far
East Mortgage programme.

The significant increase in the issuance of family mortgages
can be attributed to the expansion of the programme in mid-2021
to families with one child born after 2018, while maintaining a stable
interest rate throughout the year. As for other government-support-
ed programmes, it is worth noting the increase in the subsidized
loan amount for preferential mortgages up to 12 million rubles in
the capital regions and up to 6 million rubles in other regions when
the programme is extended to self-construction of private houses
(by household method). The Far East Mortgage programme was
extended to teachers and doctors, as well a.rural settlements with
an extension until the end of 2030.

By Resolution of the Government of the Russian Federation
dated December 28, 2022, No. 2485, the preferential mortgage
was extended until July 1, 2024, at a rate of up to 8 %, and the same
programme with a similar time horizon for family mortgages was
extended to families with two children under 18 years old.

The Rural mortgage programme with a preferential loan rate of
3 % has been extended indefinitely. It applies to all settlements with
a population of no more than 30,000 people, except for urban dis-
tricts and municipalities in Moscow, St. Petersburg, and the Moscow
region. During the programme's operation since 2020, more than
97,000 loans were issued for a total amount of 187.1 billion rubles,
which is comparable to the total volume of issuance under the Far
East Mortgage programme for 2021-2022.

An important innovation in the package of preferential pro-
grammes introduced last year was the mortgage for IT specialists
introduced by Resolution of the Government of the Russian Federa-
tion dated April 30, 2022, No. 805. This programme, valid until
the end of 2024, is designed to mitigate the consequences of their
outflow from the country and contribute to solving the industry's per-
sonnel problems.

The programme has not yet become a significant segment in
terms of the total mortgage portfolio, but it is promising for further
growth, especially after the easing of requirements in the new version
of the Government Resolution dated January 23, 2023, No. 72, which
approved the expansion of the age range of potential borrowers up
to 50 years old and the list of organizations where IT specialists work
against the backdrop of a decrease in the salary threshold for poten-
tial borrowers.

2023 OUTLOOK

In the current economic situation, the spectrum of risks for con-
struction and sale of housing has significantly expanded, which can
be classified as follows:

e sanction-related risks (reduced transparency, which in turn
makes it difficult for third-party and conditionally independent
evaluation and expertise of business, for example, during IPO
and placement of bonds of major developers);

e technological risks (related to critical technologies/products in
case the company is heavily dependent on their continuous
supply, for example, the need to replace OTIS elevators with
domestically produced ones);

e risks of Russian jurisdiction (arising from the very fact of doing
business in a “toxic” country for the Western world, making it
likely to be deprived of access to settlement services, insur-
ance, etc. regardless of sanctions);

e security risks (hacker attacks, data leaks, associated with ad-
ditional regulatory burden, for example, Rosreestr ban on

obtaining extracts with the indication of the owner by third
parties, including realtors and banks);

e market risks (reduction in demand for rental and purchase of
housing as a result of the departure of some foreign busi-
nesses from Russia).

The presence of the above risks and the influence of the uncer-
tainty factor actually reduce the forecasting of industry prospects to
assessing the opportunities and scale of support measures from
the state [5-8].

In the absence of new geopolitical shocks in 2023, it is expected
that the industry will be supported sufficiently to provide adequate
housing supply. The expansion of developers beyond their “own” re-
gions will become widespread. After the regulatory implementation
of building information modeling and construction monitoring tech-
nologies in the development process, a leap in digitalization is pos-
sible. Therefore, it is not excluded that another record for annual
housing supply will be set due to extensive development in new re-
gions and increasing contribution of individual housing.

At the same time, from the side of solvent demand, stagnation is
more likely to be expected even with maintaining mortgage lending at
last year's level and a high share of preferential programmes. The most
significant countercyclical support to the market will be the extension
of preferential mortgages and, especially, the expansion of family mort-
gages by extending it to families with two children under 18 years old.
Thus, a sharp recovery in demand for apartments is not expected,
which will lead to a decrease in sales rates at stagnant prices with
subsequent reduction in the average price level of the market in all
segments of multi-apartment housing, including elite.

In addition, the overall trend in the housing construction industry will
be the formation of various economic models and financial mechanisms
of public-private partnerships (PPP) at all levels of public authority in
implementing comprehensive territorial development programmes.
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TeHpeHUMN Pa3BUTUSA XUITULLHOIO PbIHKA
M XWJIULLHOIO CTPOUTENbCTBA B permoHax
Poccuu B 2022 roay

B pa6ote npoBegeHbl Ka4ECTBEHHBIW M KONMYECTBEHHbIA aHanm3
aKTyasnbHbIX TEHOESHUMA pasBuUTUA Hapsdy C LEHOBbIM aHann3om
XUIMLLIHOTO PbIHKa W PbIHKa XWUNLLHOrO CTPOUTENbCTBA Ha (hoHe
CEPbE3HBIX EOMNONIUTUHECKUX N3MEHEHUIN COLMANbHO-3KOHOMM-
yeckon cutyauum B Poccum B 2022 r. B xoge nccnegosaHus as-
TOP MCMOoMb30Basl METOAOMOMMI0 ANCKPETHOMO NPOCTPAHCTBEHHO-
napameTpu4eckoro MOAENVPOBaHNA PbiHKA HeaBwXMMOCTK. [lo-
MUMO MCCriefoBaHWs LIEHOBbIX MOKa3aTeneu pbliHka B cTaTbe pac-
CMOTPEHbI ANHaMMKa 1 CTPYKTypa BBOAA XWNbs B pervoHax Pd,
[aHa oLeHKa crneumguKkn TeKyLLEen CUTyaLmum B CEKTOPE XUNULL-
HOrO CTPOMTENbCTBA, M3YYEHO BAUSHME Mep roCyAapCTBEHHOW
NoAfepXK/ OTPacnv 1 BbisiBIIEHbl (haKTOPbI, OKa3blBaOLLMe Haw-
6orbllee BANAHWE HA NEPCreKTUBLI pa3BuTus oTpaciu B 2023 T.
Ha ocHoBaHWM NpoBEeQEHHbIX aBTOPCKUX UCCIeO0BaHNN cpopMmy-
JNIMpOBaHbl OCHOBHbIE OCOOEHHOCTU OTEYECTBEHHbIX PbIHKOB XXW-
JION HEABVDKMMOCTU U XWUINLLHOIO cTpouTenibctea B 2022 r. Ak-
TyanbHOCTb [JAHHOW paboTbl Mpeponpeaensercs 3HayuTesIbHoM
BOCTPEOOBAHHOCTLIO HAyYHOr0 METOAAa aHanu3a CyLLECTBYHOLLMX
PUCKOB W BNMSHWA (hakTopa HeonpeaeneHHoCTU Ans NPorHo3mpo-
BaHWA MEPCMNeKTUB Pa3BUTUA OTPaCiM U OLEHKU BO3MOXHOCTEWN
1 MacLUTaboB Mep NoaaepXXKy co CTOPOHbI FocyAapcTea.

KnroyeBble croBa: XUINLLHbIN PbIHOK, MHOEKC LjeH, PbIHOK XXU-
JINLJHOro CcTpoutesibCcTBa, UnoTe4vyHoe KpepgutoBaHue, Mepbl ro-
CyﬂapCTBeHHOﬁ rnogaepXxXKu, JibroTHble rporpammbel UTNOTEKU
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Contract structures for environmentally
sustainable development of enterprises
in the investment and construction sector

Striving to create a business environment that forms socially responsible business functioning is especially impor-
tant in the spheres of activity related to satisfaction of basic needs in housing, work, medicine, recreation, etc. Invest-
ment and construction activities carried out by various contractors are characterized by a high level of economic,
social and environmental risks. Their neutralization in the format of practical implementation of ESG principles for
the implementation of real estate creation and management projects is primarily related to the initial phases of
the project and taking into account socio-environmental requirements in contracts for the performance of works,
supplies, financing, equity participation, provision of services, etc. Contracts that take into account the requirements
of sustainable development in practice form a family of “sustainable contracts”. They are distinguished by the uni-
ty of economic, social and environmental requirements. The latter reflect the norms of national regulation and are
aimed at creating a legal environment of corporate responsibility of the construction business for sustainable devel-
opment. Based on international practice, the authors proposed the structure of the Concept of a “sustainable con-
tract” in construction. It covered both the system of sustainable development standards and the need to develop and
harmonize the Code of Sustainable Corporate Governance in Construction. The organization of activities in this di-
rection is seen in the interconnected joint aspiration of sectoral and territorial governing bodies, corporate and pub-
lic organizations, scientific and educational institutions to standardize investment and construction activities, devel-
op standard “sustainable contracts”, use out-of-court dispute resolution methods in terms of fulfilling obligations to
implement ESG principles, as well as the adoption of sectorial code of corporate construction management.
Keywords: sustainable development, sustainable development standards, investment and construction busi-
ness, corporate governance code, organizational activity tracks, coordination center
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INTRODUCTION

he semantic colonization of the future is funda-
Tmentally based on mandatory compliance

with environmental requirements of sustaina-
ble development. The concept of sustainable devel-
opment is creating not only new international rela-
tions, but also new business models, prompting a re-
think of the goals and objectives of development in-
stitutions. The declared ESG principles are reshap-
ing many types of activities, including the design,
construction and operation of real estate. The inter-
national practice of using reduced credit rates or
subsidizing them, methods of guaranteed sales and
promotion of products of environmentally oriented
manufacturers are currently being actively analyzed
and developed by enterprises of the investment and
construction sector. In this regard, there are many
tasks at the sectoral level of regulation, both in terms
of the norms recommended by the Ministry of Con-
struction of the Russian Federation, and in the con-

plementation of the principles of sustainable devel-
opment in the investment and construction sector.
This requires a detailed analysis and search for
mechanisms for implementing ESG principles for in-
vestment and construction activities.

MATERIALS AND METHODS

The evolution of the idea of sustainable devel-
opment, declared and researched initially by busi-
ness at the beginning of the XVIII century', was
fully developed in the late 80’s and early 90’s of
the last century. The report “Our Common Future”,
prepared by the UN World Commission on Envi-
ronment and Development, fixed certain limitations
in the exploitation of natural resources, affirming
the need to support the ability of the biosphere to
cope with the consequences of human activity. Al-
ready in 2005, the sustainable development agen-
da was formulated until 2030. The transformation
plan included 17 goals and 169 tasks?®. In the field

tractual format of interaction between members of
public associations (NOSTROI, NOTIM, etc.). At
the same time, the analysis of practice shows that
the participation of economic entities of the industry
pool remains beyond the active discussion of the im-

of specific economic activity, the basic principles
of sustainable development are modified into
the principles of sustainable innovative and envi-
ronmentally safe activities*. Back in 2004, UN Sec-
retary-General Kofi Annan formulated the ESG

1 Groschopf W., Dobrovnik M., Herneth C. Smart Contracts for Sustainable Supply Chain Management: Conceptual Frameworks for
Supply Chain Maturity Evaluation and Smart Contract Sustainability Assessment. URL: https://www.researchgate.net/publication/350763462_Smart_

Contracts_for_Sustainable_Supply_Chain_Management

2 Report “Our common future”. URL: https://www.un.org/ru/ga/pdf/brundtland.pdf

3 Who Cares Wins: connecting financial markets to a changing world. URL: https://www.unepfi.org/fileadmin/events/2004/stocks/who_

cares_wins_global_compact_2004.pdf

4 Evolution, basic concepts and experience of ESG regulation. URL: https://www.nifi.ru/images/FILES/Reports/HDW_Skonoruyeckue_

coumanbHble_ynpasneHyeckue_gaktopbl_ESG.pdf
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Main types of regulatory documents and initiatives in the world
and in the Russian Federation

Supranational regulation National regulation

1. UN Sustainable Develop- | 1. National codes of sustainable develop-
ment Goals until 2030 ment management

2. G20 Corporate Govern- | 2. National Corporate Governance Godes
ance Principles 3. Orders of the Government of the Russian

3. OECD Guidelines (for mul- Federation dated 14.07.2021 (defined
tinational enterprises) the goals and main directions of sustain-

4. Directive 2014/95/EU on able development, including green, in
non-financial reporting the Russian Federation)®

5. Roadmap for the devel- | 4. Decree of the Government of the Russian
opment of a set of stand- Federation No. 1587 of 21.09.2021 “On

ards, etc. approval of criteria for sustainable devel-
6. Voluntary disclosure initi- opment projects”®
atives 5. IRIIS and CLEVER Assessment Systems

Developed by the authors on the basis of

principles of business in his report “Caring Wins”. He addressed
them mainly to large companies, calling for voluntary compliance
with environmental requirements (E), social responsibility (S), cor-
porate governance (G), that is, compliance with ESG principles of
sustainable development. Industry ESG standards were rapidly
formed on their basis. Table shows the main types of regulatory
documents and initiatives in the world and in the Russian Federa-
tion.

As noted in’, there are already more than 400 different indexes
that disclose the requirements of the ESG principles®. At the same
time, their composition varies, forming the basis of decentralized
information control. The latter can significantly affect both stock and
bond quotes, as well as the investment attractiveness of a particu-
lar company, region and country as a whole.

Responsible business conduct is increasingly becoming
the norm even in the absence of unified approaches and unifor.
rules. We are certainly talking about large companies with more
than 500 employees. They are of the greatest interest to society.
Currently, large companies include environmental indicators, social
indicators and employment dynamics indicators in the annual re-
port in accordance with the EU Directive 2014/95/EU. The frame-
work approach to the report is set out in the White Paper®.

Analyzing the actively emerging approaches to modelling the en-
vironmentally sustainable development of territories, we note that
they are inextricably linked with the development of the concept of
a “sustainable contract”. The latter mediates relations between gov-
ernment and business, as well as business entities among them-
selves. The problem is structured in the following main aspects:

1) adjustment of the pre-contractual stages of agreeing on
the terms of interaction of the parties;

2) formation and evaluation of value-added chains;

3) conditions for disclosure of non-financial information;

4) the study of the increasing risks of activity in the context of
the emergence of new environmental requirements;

5) methods of out-of-court dispute resolution and search for
consensus on the ESG agenda.

The presented aspects are updated in practice, based on
the need for risk management to ensure sustainable development,
taking into account environmental requirements. Thus, one of
the most common trends of our time has become the commitment
of companies to minimize their carbon footprint. Despite the difficul-
ties of implementing the hydrocarbon agenda, switching to renew-
able energy sources, reducing greenhouse gas emissions are in-
creasingly becoming publicly verifiable commitments. The global
practice of extending ESG-principles compliance assessments to
all participants in supply chains, and in the investment and con-
struction sector to contractors and subcontractors, implies the com-
pany's desire to expand the range of business entities whose ac-
tivities should be examined for compliance with the requirements of
sustainable development. At the same time, the control of the reli-
ability of ESG reporting is not only strengthened, but also practices
of influencing the investment, financial, and transactional policies of
companies, as well as their communication formats, are being
formed. An analysis of international practice shows that the ESG
principles apply to investment contracts, loan agreements, joint
venture agreements, mergers and acquisitions [1, 2]. The use of
ESG conditions/clauses in contracts is essentially becoming an ac-
tual method of managing the risks of sustainable development.
Therefore, it requires the development of the concept of a “sustain-
able contract”.

RESULTS

It is obvious that the concept of a “sustainable contract” should
reflect the essence of the concept of sustainable development and
fix its goals and norms in the concluded contracts, step by step and
consistently forming the legal environment for the functioning of
a socially responsible business. Synthesizing the most common
views in international practice on the essence of a “sustainable
contract”?, its concept implements the principle of trinity in
the evaluation of business activities. These are compliance with so-
cial criteria, compliance with environmental requirements and eco-
nomic efficiency of activities (Fig.).

The practical implementation of the principle of the trinity of
economic, social and environmental projection of investment and
construction activities involves:

1) development of judicial and non—judicial practice of resolv-
ing economic disputes in the direction of providing judges, arbitra-
tors, mediators, consultants and experts with the possibility of ac-
curate qualification of the contract in the context of compliance with
ESG principles;

5 Decree of the Government of the Russian Federation dated 07/14/2021 No. 1912-r “On approval of the goals and main directions of sustainable (including green) development of
the Russian Federation”. URL: https://cloud.consultant.ru/cloud/cgi/online.cgi?req=doc&base=LAW &n=390943#4U1ZtZTvJhflgkLA
6 Decree of the Government of the Russian Federation No. 1587 dated 09/21/2021 (ed. dated 03/11/2023) “On Approval of criteria for Sustainable (including Green) Development

Projects in the Russian Federation and requirements for the Verification System of Sustainable Development Financing Instruments in the Russian Federation”. URL: https://cloud.consultant.
ru/cloud/cgi/online.cgi?req=doc&ts=xRLZtZTWGWgStpdp1&cacheid=F4732F717A4C56819784484654B6D707&mode=splus&rnd=dP1ZtZTVZXoDkVSC&base=LAW&n=442110&dst=10000

00001#7UNZtZTqYSrxLHMB1

7 International experience in the application of ESG standards (“Environmental, Social, Governance”) and the possibility of its use in Russia. Analytical report. URL: https://mfc-
moscow.com/assets/files/analytics/doklad_ESG_june_2020.pdf

8 ESG ratings and Russian practice. URL: https://pulse.mail.ru/article/esg-rejtingi-i-rossijskaya-praktika-1199614306218852031-9158657044695433727/

9 Talking the Human Rights Walk. URL: https://www.nestle.com/sites/default/files/asset-library/documents/library/documents/corporate_social_responsibility/nestle-hria-white-paper.pdf

10 Queinnec Y. Sustainable Contract: Concept's outlines and exploration tracks. URL: https://media.business-humanrights.org/media/documents/files/reports-and-materials/Sherpa-

on-sustainable-contracts-Jan-2010.pdf
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> Formation of the legal environment of corporate responsibility of the construction business
for the sustainable development of the investment and construction sector

Economic projection Social projection Ecological projection
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« Staffing of human
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« Use of environmentally
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« Cleaning and disposal of
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« Operational
implementation of
market advantages
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working conditions
(work schedule)

« Efficient logistics
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Creation of a system of standards for the sustainable development of the construction business

Development of guidelines for a new type of contracts in accordance with ESG principles
for the implementation of investment and construction projects

Adoption of the Code of Sustainable Corporate Governance in Construction

The concept of a “sustainable contract” in construction

2) formation of standards of social and environmental responsi-
bility of the construction business at all stages of its functioning, tak-
ing into account the subject binding to the activities of construction
contractors (designers, contractors, suppliers, creditors, sharehold-
ers, etc.);

3) development of standard contracts in order to ensure mutual
compliance of economic, social and environmental consequences of
investment and construction activities [3].

The implementation of these directions will require, from the point
of view of the authors, the unification of disparate norms and indica-
tors of sustainable development. This means that a “sustainable con-
tract” becomes a kind of tool for evaluating the effectiveness and
compliance of investment and construction activities with ESG prin-
ciples.

Summarizing international experience of the unification of contrac-
tual conditions in terms of compliance with the requirements of sus-
tainable development, we note the version of the standard

“sustainable contracts” developed by the American Bar Association
(MCC 2.0) in 2021. The most important thing for domestic practice is
the use of a contract controlmechanism equally applicable to suppli-
ers/contractors and buyers/users of products or services. Compliance
with responsible procurement practices “and due diligence in the field
of compliance with the rights of consumers of works and services”.
This approach in practice implements the principles of responsible
contracts', contributing to the integration of risk management meth-
ods. Their application is associated with the specification of contrac-
tual conditions associated with risk neutralization, disclosure of infor-
mation and the use of a system of special sustainability clauses.

The formation of standard/model “sustainable contracts” will re-
quire the organization of systematic analytical work in the field of im-
plementation of corporate, tax, environmental, administrative, labor
standards.rules and traditions of business turnover. For the investment
and construction sector, reference to ESG principles should occur al-
ready at the project initiation stage. The examination of the pre-project,

1 Principles of responsible contracts: integration of risk management related to human rights into the format of negotiations for the purpose of concluding contracts between the state
and investors: guidelines for negotiators. URL: https://www.ohchr.org/Documents/Publications/Principles_ResponsibleContracts_HR_PUB_15_1_RU.pdf
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project stages should be of the utmost importance. Prevention and
prevention of violations in terms of environmental pollution, energy ef-
ficiency, etc. it is advisable to carry out already at the stage of prepara-
tion of initial permits for construction. The rights and responsibilities of
construction participants to comply with ESG principles should be
fixed in contracts, taking into account the following requirements:

1) symmetry of rights and responsibilities, ensuring the potential
possibility of fulfilling the liability regime;

2) integrity, providing for obligations to follow the provisions taken
under the terms of the “sustainable contract”;

3) consistency, which involves synchronizing the efforts of coun-
terparties to comply with the principles of sustainable development
in the context of the above three main projections.

The declaration of requirements is a necessary but insufficient
condition for investment and construction activities carried out in ac-
cordance with the concept of sustainable development. We need
the will of the authorities and the efforts of the industry management
center in terms of search, development and implementation:

1) methods of coordination of activities, methods of supervision
and control at all stages of implementation of investment and con-
struction projects;

2) standard “sustainable contracts” regulating the entire range of
investment and construction processes;

3) forms of liability for breach of obligations;

4) the new functionality of the regulator, taking into account
the non-legal nature of industry standards;

5) methods of out-of-court dispute resolution, etc.

These actions are possible subject to the involvement of public
organizations (NOSTROI, NOTIM, etc.) that are able to organize
the online collection of information and systematization of proposals
of the business environment. Separately, we note that all organiza-
tional work should be based on digital technologies of the distributed
registry and blockchain. They will accelerate the processes of con-
tract control, provide an entrance examination of compliance and
reduce the risks of unfair performance of contractual obligations.
Moreover, the realization of the advantages of digital tools creates
conditions for the introduction of promising smart contract tools.

CONCLUSION AND DISCUSSION

The most important conclusion arising from the analysis of
emerging contract models that serve the transformation of the rela-
tionships of participants in investment and construction activities in
the direction of taking into account the requirements of sustainable
development is the understanding of the need to switch to new
standards of construction and real estate management. “Sustainable
contracts” containing socio-environmental conditions and reserva-
tions are essentially only the first step towards the implementation of
ESG principles in the industry. Obviously, it is not yet mandatory for
counterparties. It is also clear that the process of ensuring the imple-
mentation of the triune principle of sustainable development requires
the attention of not only the industry center, but also public organiza-
tions. The adequacy of the formed standards of investment and

KOHTpaKTHble KOHCTPYKLIMWN 3KOJIOTU4ECKHN
YCTOMYMBOro pasBuTuUa NpeanpuaTum
MHBECTULMOHHO-CTpoUTENIbHOMU cdepbl

CTpemMneHne K co3gaHunio 6usHec-cpepbl, HOPMUPYIOLLIENA COLM-
anbHO OTBETCTBEHHOE (PYHKLMOHMPOBaHME 6U3Heca, O0CO6EH-
HO BaXXHO B cdhepax AEeATeNbHOCTM, CBA3AHHbLIX C YOOBMETBO-

construction activity depends on their initiatives and consistent ac-
tions. In addition, regional authorities are becoming centers for
the development of guidelines and models of “sustainable contracts”.
This activity is particularly active in the areas of sanitary-resort treat-
ment and recreation. Environmental standards of the investment and
construction business in such areas are subject to significant correc-
tion and tightening [4, 5]. Thus, it is advisable to form three basic
tracks to ensure a business environment with corporate responsibil-
ity of the construction business for sustainable development in terri-
torial and sectoral formats. The first track will be the initiatives of
the industry regulator — the RF Ministry of Construction. According
to the authors, its tasks should include:

1) implementation of the sectoral concept of sustainable devel-
opment of the investment and construction sector;

2) systematization of approaches to the creation of standards for
the sustainable development of the construction business;

3) formation of the structure of the construction corporate gov-
ernance code.

The second track unites the efforts of public organizations and
associations initiating public hearings and discussion of methodo-
logical approaches to the selection of sustainable development indi-
cators in the context of the implementation of the triune principle of
comprehensive assessment of the completeness of the conditions
and clauses of “sustainable contracts”.

The third track concerns taking into account the territorial features
of the investment and construction business. It is also necessary due
to the specifics of communication and climatic conditions for the crea-
tion of construction products and real estate management.

The tasks and measures of the basic tracks should be mutually
consistent in content and linked in time. For these purposes, it is
proposed to create a Coordinating Council of representatives of sci-
ence, industry, enterprises, territories and public associations, sub-
ordinating its activities to the regime of joint responsibility for compli-
ance with the schedule of joint events.
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peHneM 6a30Bbix MOTPEOHOCTEN B XWUNbe, padboTe, MeguUmHe,
oTabixe U Ap. VIHBECTUUMOHHO-CTpOUTENbHAsA [OesATeNbHOCTb,
ocyLLecTBNsieMasi pa3nnyHbIMU KOHTpareHTamu, xapaktepuay-
€TCA BbICOKMM YPOBHEM 3KOHOMMWYECKMX, COLMAmbHbIX U 3KO-
NIOMMYECKUX PUCKOB. VX HenTpanusauus B hopmaTe npaktnye-
cKoW peanu3aumn ESG-npvHUMNOB OCYLLECTBNEHUSI MPOEKTOB
€o3aaHna U yrnpaBieHns HeOBMXUMOCTbIO CBsi3aHa, B MepByto
o4vepenb, CO CTapTOBbIMU ha3aMm NPoeKTa N y4eTOM coumanb-
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HO-3KOJ1I0rnM4ecKux TpeﬁoBaHI/IVI B KOHTpakKTax Ha BblMNOJIHEHNE
paboT, MOCTaBoOK, (huHaHCMpOBaHWe, JONeBOe y4acTue, okasa-
Hue ycnyr n gp. KoHTpakTbl, yuuTbiBatoLme TpeboBaHmns yCToMn-
YMBOrO Pa3BUTUS, HA MPaKTUKE (DOPMUPYIOT CEMENCTBO «YCTOM-
YMBbIX KOHTPaKTOB». /X OTAMYaeT eAuHCTBO 3KOHOMMUYECKUX,
coumanbHbIX M 3KONOrMyeckux TpeboBaHui. MocnegHue oTtpa-
XaloT HOPMbl HALMOHANBHOrO PEerynvMpoBaHns W HanpasfeHbl
Ha (hopMMpoBaHWE NPaBOBOW cpefdbl KOPNOPaTUBHOW OTBETCT-
BEHHOCTM CTPOUTENbHOrOo 6M3Heca 3a YCTOMYMBOE pa3BUTME.
Basupysacb Ha MexayHapogHOWM NpakTuKe, aBTopbl MPEANOXMN
CTPYKTYpYy KOHLENUMN «yCTONYMBOrO KOHTPaKTa» B CTPOUTESb-
ctee. OHa oxBatuna n cuctemy CTaHgapToB YCTONYMBOrO pas-
BUTUA, N HEO6X0OMMOCTb pa3paboTku u cornacoBaHus Kopek-
ca yCTON4MBOIro KOPMopaTUBHOMO YNpaBiieHNs CTPOUTENTbCTBOM.
Opranunsauma [OesaTenbHOCTM B 3TOM HanpaBneHun BUAUTCA
BO B3aMMOCBSI3aHHOM COBMECTHOM YCTPEMJSIEHUN OTpacieBbIX
N TeppuTOopuarnbHbIX OPraHoB YMpaBfieHWsl, KOPMopaTUBHbIX
N O6LLECTBEHHbIX OpraHu3auui, Hay4HblX U 06pa3oBaTesibHbIX
YYPEeXOEHUA K CTaHAapTM3auvMnm WHBECTULMOHHO-CTPOUTEb-
HOM [eATenbHOCTU, pas3paboTKe TUMOBbLIX «YCTOMYMBLIX KOH-
TPakToB», WCMONb30BaHNIO BHECYAEOHbIX METOAOB paspeLle-
HWS CNOPOB B YaCTK BbINONIHEHUS 06513aTENLCTB N0 peann3aunm
ESG-np1HUMNOB, a TaKXe NPUHATUIO OTPaCcIeBOro Kogekca Kop-
nopaTuBHOro ynpasneHnsa CTPOUTEIbCTBOM.

KnroyeBble cnoBa: yctonynBoe pa3Butue, CTaHAapTbl yCTOM-
YYBOro pas3BuTUsl, UHBECTULNOHHO-CTPONTESbHLIN OBU3HEC, KO-
JEKC KopriopaTMBHOIo yrpaslieHWs, opraHn3aunoHHbIe TPpeku
AEATENILHOCTU, KOOPANHALMOHHBIV LEHTD
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Integral assessment of resource and innovation
potential of industrial housebuilding
enterprises: mechanism of formation taking
into account risks and uncertainty

The article highlights the significance of the resource and innovation potential of industrial housebuilding enterprises
in the context of the rapidly changing global economic environment. The author emphasizes the need to develop
a mechanism for a comprehensive assessment of this potential in order to provide a comprehensive understand-
ing of the strengths and weaknesses of the enterprise and to identify areas for improvement. The proposed mecha- \ iy
nism for assessing resource and innovation potential takes into account both internal and external factors affecting e
the enterprise. The authors suggest that this approach can lead to a more accurate and reliable evaluation of the en-
terprise's potential, as it considers both the resources available to the enterprise and the external factors that may im-
pact its performance.

The article also points out the importance of risk management in the enterprise capacity assessment process.
The proposed mechanism takes into account risks and uncertainties associated with the activities and devel-
opment of an enterprise, allowing decision-makers to identify potential risks and develop appropriate strate-
gies to manage them. The study concludes that the proposed mechanism can be used as a tool for decision-
making related to the development of industrial housebuilding enterprises. The authors suggest that the results
of the study can be of interest to specialists in the field of innovation management, risk management, and in-
dustrial housebuilding, as well as to business owners and government agencies involved in the development
of this sector.

Keywords: industrial housing construction enterprises, risk and uncertainty, investment, resource potential, eco-
nomic reliability
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In the most general form, the complex analysis
of the production process for construction industry
enterprises includes the following main stages:

and a rapidly changing economic environment,
construction industry enterprises need to have
a well-developed resource and innovation potential
in order to operate effectively and be competitive in
the market [1]. However, assessing such potential is
not always an easy task, especially considering
the risks and uncertainties associated with enter-
prise activities.
A systematic and comprehensive analysis of
the production and construction process of an en-

I n an unstable geopolitical situation in the country

e assessment of production intensity;

¢ analysis of production and product sales;

¢ analysis of product (object) technological fea-
sibility;

¢ analysis of fixed asset utilization;

¢ development and analysis of operational, tac-
tical, and strategic tasks.

The risk assessment of the strategy of industrial

terprise is associated with its comprehensive evalu-
ation of organizational and economic stability.
Therefore, before starting the analysis, it is advisa-
ble to group the production factors and identify
the reserves that can be used. Factors are a combi-
nation of elements and causes that affect
the change in the controlled indicator taken as a cri-
terion. The factors are classified depending on
the purpose and objectives of the analysis [2]. If
the analysis is carried out to identify the reserves
that intensify the production process, then factors
are divided into three groups: extensive, intensive,
and integral.

The grouping of factors will change when set-
ting other analysis tasks. After selecting factors, as-
sessing their significance and classifying them into
groups and levels, it is possible to move on to
the analysis of specific production tasks.

A comprehensive assessment of production in-
tensity is reduced to comparing indicators of pro-
duction-technical and financial resources.

housing construction enterprises of the territorial in-
vestment and construction complex engaged in
the implementation of housing construction pro-
grams involves a thorough study of the sociological,
scientific and technical, marketing, and technologi-
cal situations in the real estate market (Fig. 1).

Risk factors and uncertainties

Fig. 1. General scheme for classifying risk fac-
tors for industrial housing construction enterprises
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At the present time, the forecasting of risk and income is one of
the key concepts in the economic activities of industrial housing con-
struction enterprises [3]. Based on the existing classifier, possible
risks and uncertainties in the economic activities of industrial housing
construction enterprises can be divided into the following categories:

1) national;

2) sectoral,

3) territorial-regional;

4) project-specific;

5) local.

Country risks for industrial construction companies are unman-
ageable, while industry risks are difficult to manage. Territorial-re-
gional risks include changes in municipal and regional construction
and legal regulations, tax requirements, changes in consumer pref-
erences, etc. [4].

To date, it is practically impossible to completely eliminate
the negative impact of risk on the economic activities of construc-
tion companies. Let's consider risks that can be managed and re-
duce their negative impact on the further economic activities of
construction companies:

e investment risks associated with the construction phase of
the project's life cycle, i.e., the probability of loss of assets of
an economic entity due to inefficient choice of investment and
construction project, as well as an increase in the cost of
the project at individual stages and phases of its life cycle,
the nature and quality of management of the technical and
technological components of the project (for example, risks of
ensuring qualified labor resources, equipment, building ma-
terials, design errors, accessibility (remoteness) of the con-
struction site, changes in quality, non-compliance with project
documentation, contract risks);

e business risks associated with the implementation and partial
operation of the investment and construction project (perfor-
mance and management risks).

At any stage of the life cycle of a real estate object, there is
an element of risk that can affect its profitability. However, in some
cases, risk can become a stimulus for obtaining high profits:
the higher the level of risk, the greater the potential reward for suc-
cessful investment [5].

To successfully implement new projects for industrial housing
construction as a developer, a thorough analysis of the current situ-
ation is necessary. According to research, there are various types
of local risks associated with the functioning of industrial housing
construction, such as financial risk, inflation risk, physical property
violation risk, liquidation risk, and reputational risk.

1. Financial risk. With any type of investment, there is a risk
that the invested financial resources may turn out to be un-
reliable, partially or completely. In addition, there may be
situations where the enterprise has to use its capital to
cover unforeseen expenses caused by changes in market
conditions. When selling real estate, there is also a risk of
losses and losses associated with underestimating risks. All
of these factors can have a negative impact on the organi-
zational and economic sustainability of industrial housing
construction. There is also a risk associated with the loss of
potential income that could have been generated if the cap-
ital was invested in another project. Additionally, there is
a possibility of losing some or all of the investment capital.

2. Inflation risk. Economic inflation can negatively affect
the return on invested funds, as even if there is a profit, it
may be lower than the invested capital due to inflation.

3. Physical property risk. There is always a risk of physical
damage and, consequently, of deterioration in the quality of
the property as a result of natural and climatic phenomena,
as well as of various natural disasters. Although insurance
may partially compensate for the costs of restoring
the property, physical destruction can significantly affect
the further implementation of the project.

4. Liquidity risk. Due to the fact that real estate is not a highly
liquid investment, such as equity capital or bonds, the com-
pany may take longer to own a property than originally
planned.

5. Image risk. Various methods of marketing analysis are now
used in practice for indicators of the organizational and
economic sustainability and economic reliability of con-
struction companies (financial position, experience, list of
services etc.). In Fig. 2, the risk distribution is presented for
the stages of implementation of an investment and con-
struction project, taking into account the mechanism of risk
management and uncertainty.

Research of the market segment for this type of real estate is
crucial for achieving success in project implementation (the more
research is conducted before construction begins, the more chanc-
es of identifying potential risks):

e random events associated with the acquisition of land;

e diversification of activities of industrial house-building com-

panies;

e transfer of financial risk to the future consumer. Rental pay-
ments should compensate for the increase in current expens-
es and rent payments, which in turn will protect the company
from inflation;

e [imitation of financial responsibility. Reduction of costs asso-
ciated with paying interest on loans during project implemen-
tation, as well as attracting partners who will share the re-
sponsibility of the investment and construction company;

e distribution of legal responsibility among partners [6].

The Fig. 3 illustrates types of risk and positive outcomes of ef-

fective solutions.

The economic reliability of the production and construction sys-
tem of a construction company varies significantly and depends on
many of its components, such as the material-technical, organiza-
tional-technological, and financial state [7]. Therefore, the overall in-
tegral coefficient of the economic reliability of the production and
construction system, E}’ can be expressed as a combination of its
technical-technological and financial states.

If the efficiency of the production-construction system, E is ex-
pressed as a function of its output potential capacity, P.,

High level p
of risk| <

Low N
level of risk N

Financing Rental Resale
Determining N

the value S
of a land plot Seel

Management

Fig. 2. Distribution of risk by stages of implementation of an in-
vestment and construction project
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Risks

Decision efficiency

Fig. 3. Types of risk and results of effective decisions

(resource-innovation potential), and the integral coefficient of perfor-
mance results, K, = [(R), then [7]:

E;=PLI(R). (1)

As the degree of risk increases, enterprises experience losses
of their resources utilized (Fig. 4).

In accordance with the analysis of the feasibility of costs at risk
during the implementation of an investment and construction pro-
ject, the overall financial condition can be divided into 4 areas —
a normal state (E#), an unstable state (E°), a critical state (E7), a cri-
sis state (E"), which in turn, they can also vary depending on
the degree of risk management [8].

0.6 —--

04 -

0.2 —

I | I I | I
0.2 0.4 0.6 0.6 0.8 1.0

Fig. 4. The law of distribution of the level of economic reliability (E;)
of the production and construction system of industrial housing con-
struction enterprises: 1 — integral coefficient of calculated effective-
ness K,; 2-5 too, determined by risk; AB, AC, AD, AB', AC', AD' —
risks under the influence of factors of uncertainty and randomness

From the graph presented in Fig. 4, it can be seen that risks can
fundamentally alter the financial state of the industrial-construction
system. Their influence can both decrease the technical and eco-
nomic indicators by 40-75 % (as shown by curves 7 and 2), and
cause catastrophic damage [9]. Managing risk is further

Identification of internal and external factors affecting
a particular type of risk

Analysis of identified factors

Assessment of a specific type of risk

According to the general integral coefficient of economic
reliability of the production and construction system

’—{ Financial condition
T

]

Normal Unstable state
condition

Critical condition

Crisis state

Assessment of a specific type of risk

Risk free area Tolerable risk area

Critical risk area

Area of catastrophic risk

Yes

A

No

A

Choosing a Risk Management Strategy

Fig. 5. Flowchart of risk analysis and methods for regulating the financial state of industrial housing construction enterprise
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complicated by the fact that it is shaped by external factors of un-
certainty and internal factors of randomness.

Fig. 5 shows a flowchart of risk analysis and methods for regu-
lating the financial state of the company [4]. The main objectives of
risk analysis should include determining the level of risk, i.e. the ar-
ea of its operation on an assessment scale; establishing the magni-
tude of risk; comparing the magnitude of risk with the level of eco-
nomic reliability of the industrial-construction system and regulating
its value with the areas of financial state of the enterprises of indus-
trial housing construction [10].

The concept of determining the impact of risk on the losses and
benefits of the production and construction system is expressed in
establishing the ratio of the probability of loss of profit and its in-
crease, taking into account the results of the economic activity of
industrial housing construction enterprises [11].

This ratio of obtaining possible results with risky actions is shown
on the graphical model of the “butterfly of probabilities” (Fig. 6).

One wing of the “butterfly” OABCDB” — the area of probability
of profit, which increases with increasing risk. The other wing —
OA"B"CD" — characterizes the area of possible losses in case of
an increase in the degree of risk. Therefore, by taking risks, enter-
prises will have the same chance of both gaining and losing [12].
Thus, in order to make an optimal decision, it is necessary to justify
and choose options with minimal risks, but with the possibility of
obtaining maximum income (Table).

Degree of provision of industrial housing construction enter-
prises with necessary resources, rational use of internal reserves
largely determines the required (planned) level of economic reliabil-
ity E9 of the functioning of the production-construction system in
areas of acceptable risk and its financial condition [13].

Resource and innovation potential is one of the most important
parameters that industrial housing construction enterprises use to im-
plement plans to produce and reduce the cost of finished construction
products, increase profits and increase labor productivity [14].

The need to increase labor, material and technical resources for
the production can be compensated both through an extensive
method of development and through the intensification of produc-
tion (rational use of available resources, reduction in the number of
workers, introduction of innovative technologies, etc.).

The essence of assessing the resource and innovation potential,
which consists of various groups of indicators (logistical, financial,

+B,p D
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Fig. 6. Evaluation scale of the indicator (price) of risk depending
on the probability of its manifestation (“butterfly of probabilities” of
risk results)

Determination of the economic reliability of the operation of
an industrial housing construction enterprise (on the example of LLC
Kazan House-Building Plant)

Economic reliability

Recommended Risk Thresholds

Planning and

controlling | Tolerable | Critical | Co% | Note

system Risk free ) . strophic

risk risk .
area (1) area (2) area (3) fsk
area (4)

(O) Opera-
tonal plan-—\ 076 | 05075 | 075 | 05-075 | 075
ning and
management
(T) Tactical
planningand | <1>0.75 | 1.00-0.75 | <1>0.75 | 1.00-0.75 | <1>0.75
control
(S) Strategic
planningand | >0.75 0.75-0.5 >0.75 | 0.75-05 | >0.75
management

economic and organizational), is to develop an integral indicator of
economic reliability, taking into account acceptable risk areas [15].

Each assessment indicator, quantitative and qualitative levels,
form the possibility of using the management, planning and control-
ling system in conjunction with the dynamics of existing trends in
managing the organizational and economic sustainability of indus-
trial housing construction enterprises [16].

In conclusion, it is important to note that in order to effectively
build the potential of industrial housing construction enterprises, it
is necessary to take into account all possible risks and uncertain-
ties, conduct a thorough analysis of the market and resources, and
identify potential opportunities for innovation. An integral assess-
ment of the resource and innovation potential allows you to get
a comprehensive idea of the capabilities of an industrial housing
construction enterprise, its competitiveness and risks, and also
contributes to making informed decisions on further business de-
velopment. The need to take into account risks and uncertainty em-
phasizes the importance of continuous monitoring and analysis of
the activities of enterprises, which is a necessary condition for en-
suring their sustainable functioning.
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NHTerpanbHas oueHKa pecypCcHO-
MHHOBALMOHHOIO NoTeHUuuana
npeanpuaTUA MHAYCTPUANbLHOrO
AOMOCTPOEHUSA: MexaHn3mM chopmmpoBaHus
C Y4ETOM PUCKOB U HeornpeaeneHHoCTU

B cTatbe ocBeLleHa 3Ha4MMOCTb PECYPCHOMO Y MHHOBALIMOHHO-
ro noTeHunana npegnpuaTUN NHRYCTPUANbHORO OMOCTPOEHMS
B KOHTEKCTE 6bICTPO MEHSOLLIENCS rmobanbHON 3KOHOMUYECKOW
cpeppbl. ABTOp MOQ4YEPKUBAET HEOOXOAMMOCTb Pa3paboTkn me-
XaHu3ma ansi KOMMNIEeKCHOW OLEHKM 3TOro noTeHumana ¢ Lenbto
o6ecneyeHnsi BCECTOPOHHErO MOHMMAaHWUA CUJIbHBIX U crabbix
CTOPOH NPEANPUATUSA U BbIBNEHUS 06NacTen Onsa ynyyLleHus.
Mpepnaraembii MEXaHN3M OLIEHKN PEeCcypCHOro U MHHOBALMOH-
HOro noteHuyuana y‘-WITbIBaeT KaK BHyTpeHHI/Ie, TakK U BHeLwlHne
hakTopbl, BAMSIOLNE Ha npepnpusitTue. ABTOp Npeanonaraer,
YTO TaKOW MOAXOH MOXET MPUBECTU K 6onee TOYHOM U Hapex-
HOW OLeHKe MoTeHuMana npeanpuaTus, MOCKOMbKY OH YYUTbIBa-
€T KaK pecypchbl, [OCTYMNHbIE NPeanpUsATULO, Tak U BHELLHWUE (hak-
TOpbl, KOTOPbIE MOFYT MOBANUATL Ha €r0 MPON3BOAUTENBHOCTb.

Takke B CTaTbe€ OTMEYAETCS BaXHOCTb YMpaBleHWs puckamu
B MpoLecce OLUeHKU mnoTeHumana npeanpuatui. [Npegnaraembin
MexXaHU3M Yy4uUTbiBaeT PUCKU U HeonpeaeneHHOCTH, CBA3aHHble
C OeATeSIbHOCTbIO U pa3BUTneM npeanpuaTtna, 4To no3BosiaeT npu-
HAMAIOLLMM peLLeHns naeHTUmumMpoBaTh NoTeHUManbHbIe PUCKU
1 paspabaTbiBaTb COOTBETCTBYIOLLIME CTPATErMn O UX ynpasre-
HUA. VlccnepoBaHve NpYMBOAWT K BbIBOAY, YTO Mpepfiaraembiin Me-
XaHVU3M MOXET ObITb MCMOSIb30BaH KaK MHCTPYMEHT OJ1 NPUHATUS
PeLLEHW, CBA3AHHbIX C pa3BUTUEM NPEANPUATUIA UHOYCTPUANBHO-
ro JOMOCTPOEHUs. ABTOp MpeanonaraeTr, YTo pe3ynbraTtbl Uccne-
AoBaHuUA MOFyT 6bITb MHTEepecCHbI cneunanncTtam B obnacTtu ynpaB-
neHns MHHoBaLUsMMU, ynpaBneHm;l puckamm un I/IHJJ,yCTpI/IaJ'IbHOrO
OOMOCTPOEHUA, @ TakxXe Bragenbuam 6usHeca u rocyfapcTBeH-
HbIM OpraHam, 3aHMMatLLMMCS Pa3BUTMEM AAHHOMO CEKTOpA.

KnroveBble cnoBa: npepnpuaTvsi MHZYCTPUATbHOrO JOMOCTPO-
€HUsl, PUCK Y HEOMPERENIEHHOCTb, MHBECTULMM, PECYPCHBIV MO-
TeHYuas, 3KOHOMUYEeCKasi HafeXHOCTb
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Rapid assessment of the current price level
of basic building materials and analysis
of their dynamics

Successful implementation of investment and construction projects, including in housing construction, should take
into account the results of monitoring prices for building materials with the possibility of forecasting in the short
term. Obviously, modern conditions require better cost planning from construction organizations.

The evaluated studies confirm the lack of information in the field of analyzing the dynamics of prices for basic
building materials in order to define the relationship of various factors affecting the ability to predict and establish
trends in costs change in the short and medium term.

To eliminate subjectivity in the research, the authors provided an express analysis at various levels of generali-
zation of statistical information on the cost indicators of building materials and considered a conjunctural analy-
sis of the cost according to contractors.

The study revealed that according to the manufacturers the shortage of building materials is not expected, but in
conditions of work in the regime of sanctions pressure, the costs not only for construction materials, but also for
the repair and maintenance of equipment can significantly increase. In addition, the problems may occur concern-
ing the supply of technological equipment and disruption of logistics links.

The authors made a rapid assessment of the current price level of the main price-forming building materials, as
well as analysis and forecasting of their dynamics. The objectivity of the conclusions is due to the representative-
ness of information on the dynamics of price indicators, achieved through rapid analysis at various levels of gen-
eralization of statistical information, starting from Rosstat data and ending with the level of market analysis ac-
cording to contractor construction organizations. The results of the study will allow us to determine the trends in
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the price dynamics of the cost of building materials and, accordingly, construction products.
Keywords: building materials, price, analysis, dynamics, forecast

The implementation of investment and con-
struction projects, as well as the growth of
housing construction in order to provide af-
fordable and comfortable housing for citizens of
the country, in modern conditions of geopolitical
changes is directly dependent on the availability of
housing and the level of prices for building materials.
It should be noted that various studies interpret mod-
ern trends in the price dynamics of building materials
in different ways [1-5]. Accordingly, there is a need
for an express analysis of price dynamics in order to
establish certain trends, cause-and-effect relation-
ships, as well as the possibility of a certain forecast
of trends in the short term. In order to ensure the ob-
jectivity of analytical conclusions and representative-
ness of data on the dynamics of price indicators, we
consider it necessary to perform an express analysis
at various levels of generalization of statistical infor-
mation on the price indicators of building materials,
as well as to consider the level of market analysis of
the cost of building materials according to contract-
ing organizations.

Monitoring of the price level for building materi-
als is carried out at various levels: at the level of
Rosstat, Pricing regional centers or Construction
department of regions, enterprises when conduct-
ing market analysis. In order to predict the cost, we

Interfax. URL: https:/realty.interfax.ru

RBC. URL: https://chr.rbc.ru
EMISS — state statistics. URL: https://www.fedstat.ru

g A W N =

consider it expedient to make a rapid assessment of
the level and dynamics of prices for the studied
building materials according to the data of the rele-
vant above-mentioned services' 234,

Monthly monitoring reports of Rosstat are car-
ried out in the context of average prices for basic
materials purchased by construction organizations.
It should be noted that there is no data on prices for
a number of building materials for a number of peri-
ods, as a result of which such materials are exclud-
ed from the sample.

In this study, representative materials contained
in the Rosstat database are selected for analysis
www.fedstat.ru “Average prices for basic materials,
parts and structures purchased by construction or-
ganizations”, which are price-forming for housing
construction projects®.

The analysis of the dynamics of prices for basic
building materials in the Russian Federation as
a whole is shown in Fig. 1.

Since the beginning of the year, the cost of
building materials in the country, according to Ross-
tat estimates, has increased by an average of
6.7 %, in annual terms prices have increased by
4.5 %. In August, a number of materials fell in price.
As can be seen from these figures, the price in-
crease in March 2022, which occurred for

Investment portal of the Moscow region. URL: https://invest.mosreg.ru/about_mo/regional_economics

Monitoring of prices of rolled metal and building materials. URL: https://mc.ru/stats/stats
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Fig. 1. Dynamics of prices for non-metallic building materials in
the Russian Federation, RUB

geopolitical reasons, was later replaced by price stabilization with
a slight jump due to the influence of the seasonal factor®.

A significant increase in prices is observed for exported goods”®.
This is a large part of the finishing materials. Electrics and all mate-
rials related to engineering systems are becoming more expensive.
We believe that these trends will continue.

It should be noted that such fluctuations do not significantly
affect the cost of construction.

Monitoring of the main factors of pricing in construction, includ-
ing monitoring of prices for: building materials, products, structures
and equipment in the Moscow region is carried out by State Unitary
Enterprise of the City of Moscow “Department of Economic Re-
search, Informatization and Coordination of project work” (GAU
“NIAC”), which is subordinate to the Moscow City Committee on
Pricing Policy in Construction and state expertise of projects.

Monthly monitoring reports are carried out in the context of av-
erage selling prices for representative materials.

The dynamics of the price level of building materials in the Mos-
cow region according to the GAU “NIAC” is shown in Fig. 2.

Based on the analysis of the data of GAU “NIAC”, there is a rel-
ative stabilization of price growth after the price jump due to the in-
fluence of both geopolitical factors in March 2022 and increased
demand in the market along with high uncertainty, logistics compo-
nent, rising cost of raw materials, the need for repair and mainte-
nance of foreign equipment and its components. “Reaching

6 Price monitoring . URL: https://www.mcena.ru
7 NIAC. URL: https://niac.mos.ru
8

Market news. URL: https://cmpro.ru/rus/news/novosti-rinka

a plateau” and a slight decrease in the price after the jump in March
2022 is observed for a number of materials’.

However, the increase in prices for construction materials in
almost all positions during the year compared to the data for Janu-
ary should be noted. A slight decline in prices in June caused by
the strengthening of the ruble, we believe, was temporary due to
further emerging risk-forming events and factors of geopolitical
genesis. The increasing sanctions pressure contributes to the fur-
ther reduction of raw materials, components and equipment ele-
ments necessary for the production of building materials in Russia.

The correlation analysis of the dynamics of the cost of building
materials carried out by us according to the data of the GAU “NIAC”
(Table) showed a direct relationship between the price level of rein-
forcement and steel prices; the dependence of the price of concrete
on the price level of its components (sand, crushed stone, cement)
along with the practical absence of correlation with the dynamics of
the dollar’8.°.

The lack of correlation of the price level for the studied building
materials with the dynamics of the dollar is explained by the domes-
tic production of these materials from local raw materials. The need
for technological renewal of foreign-made equipment characterizes
precisely the existing level of interrelation of factor features.

Further, a conjunctural analysis of market prices for a number
of building materials was carried out. To conduct a market analysis,
data on the cost of fittings for several types for 2 weeks of May 2022
from several suppliers in the Moscow region were selected, for
some types for 2 weeks of October 2021 and 2 weeks of November
202 average values'™.

9 The state and prospects of development of the industry of production of building materials and related industries, Investment portal of the Moscow region. URL: https:/

investmoscow.ru/media/

10 Soyuzcement: The cost of the basic building material lags behind the prices of other goods and services. URL: oyuztsement:-stoimost_-bazovogo-stroimateriala-otstaet-ot-tsen-

na-drugie-tovari-i-uslugi.html
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Results of correlation analysis of price dynamics according the Moscow region. The results of the analysis of the price dynam-
to the data of GAU “NIAC” ics of valve suppliers and calculated average prices are shown in
the diagram below (Fig. 3).
s |3 = |3 é § % 3 According to the diagram, it can be concluded that the average
S e % § 2|5 g S22 3 °g’> ‘i cost of fittings in the Moscow region D 10 A500 in the summer of
SE|E®| 8|5“°|g8|° £ = 2022 amounted to 61,200 rubles per ton, fittings D 12 A500
& = 3 amounted to 56,200 rubles per ton, fittings D 16 A500 amounted to
Concrete mixes 1.00 _ _ _ _ _ _ 55,867 rubles per ton, fittings D 20 A500 amounted to 55,700 ru-
bles per ton. The minimum price of fittings in this period was ob-
Crushed stone 082 | 100 | - _ _ _ _ served at LLC “ASK” (3.5-4 % lower than the average price of
Cement 0.86 | 0.84 |1.00| - - - - the market analysis). The standard deviation of the market analysis
Enriched sand 071 | 085 | 060! 1.00 _ _ _ sample data for a certain date is on average 1,500 rubles per ton.
- According to the calculations, it can be concluded that the av-
\lel:ll:;i;c:erzent 0.55 | 0.61 | 0.51 | 0.70 | 1.00 - - erage cost of fittings in the Moscow region for the summer of 2022.
D 10 A500 was 61,200 + 1,915 rubles per ton, fittings D 12 A500
USD exchangerate | 0.34 | 0.31 | 0.40 | 0.30 | 0.29 | 1.00 was 56,200 + 1,473 rubles per ton, fittings D 16 A500 was
Alloy steel 043 | 051 047 | 059 | 094 | 021 [1.00 55,867 + 1,644 rubles per ton, fittings D 20 A500 was
55,700 + 1,473 rubles per ton.
Based on the data analysis, the following assessment and con- The dynamics of average prices for fittings, calculated and
clusions can be made. constructed by us according to the data provided by the customer,
Average prices by types of fittings were determined based on for the period from October 2021 to May 2022, is shown in the dia-
the results of market analysis of data on the cost of fittings in gram below (Fig. 4).
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Fig. 3. Results of the analysis of the dynamics of supplier prices and calculated average prices for fittings in the Moscow region
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Fig. 5. Dynamics of average prices for rebar in the Moscow region in comparison with average prices according to GAU “NIAC”

Based on the analysis data, it can be concluded that prices for
fittings are currently declining compared to the increase at the end
of 2021, which is explained by the effectiveness of the antitrust
policy. The measures taken by the Government of the Russian Fed-
eration limiting the growth of metal prices in the domestic market
show their effectiveness. The price decrease is also caused by for-
eign trade restrictions, including a decrease in export volumes.

The corresponding dynamics of the average prices for fittings
in comparison with the average prices according to the data of
GAU “NIAC” is shown in the diagram (Fig. 5).

Based on the data of the figure, it can be concluded that
the price indicators of fittings in the Moscow region are comparable
according to market analysis with the results of regional monitoring
of the GAU “NIAC”". Therefore, since it is not possible to build a se-
ries of dynamics with subsequent trend formation due to the ex-
tremely small volume of price indicators of market analysis,
the presence of a high level of correlation of price indicators with
price indicators of official regional statistics allows us to conclude
that the homogeneity of these samples and the expediency of using
indicators of official regional statistics of prices for fittings to build
a number of dynamics and forecast trend.

The dynamics of prices for concrete B 25 in the Moscow region
is shown in the graph below (Fig. 6).

The increase in the price of concrete B25 for 2021 was 18 %,
for 2022 (January—September) 16 %.
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Fig. 6. Dynamics of prices for concrete B25 in the Moscow region, rub

The dynamics of prices for concrete mixtures in 25 according
to the market analysis of the contractor construction organization is
shown in the diagram below (Fig. 7).

The increase in the price of concrete B25 in January 2022 to
the initial price on the date of conclusion of the contract (February
2021) was 39 %.

The correlation analysis of the dynamics presented by the con-
tractors with the data of the GAU “NIAC” showed the presence of
a high level of correlation (the value of the pair correlation coeffi-
cient is 0.79), which indicates the homogeneity of the samples and
the identity of the trends in price dynamics.

The results of the analysis indicate the uniformity of samples of
prices for building materials according to Rosstat, GAU “NIAC” and
market analysis data. Due to the volume of the sample data set,
the data of Rosstat and (or) GAU “NIAC” can be considered a gen-
eral data set. Accordingly, the construction of a trend line and price
forecasting by methods of economic and statistical modeling is
possible and reliable. The results of forecasting the price of com-
mercial concrete are shown in Fig. 8.

In the course of the study, it was revealed that there is no short-
age of the studied building materials on the part of manufacturers,
however, due to the influence of the sanctions regime, not only
the costs of repair and maintenance of equipment of manufacturing
plants of building materials increase, but also problems with
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the supply of technological equipment and logistics appear; ac-
cordingly, the following cost dynamics is available and expected:

e relatively stable moderate positive dynamics of prices for con-
crete mixtures in all the studied regions is determined by the dy-
namics of prices of the main components of the concrete mixture;

e the dynamics of rebar prices after the jump at the end of 2021
is decreasing due to the measures taken by antimonopoly
regulation; according to the forecast results, the dynamics of
rebar prices are expected to stabilize with a subsequent slight
increase (excluding the influence of geopolitical factors);

e correlation analysis of the dynamics of the cost of building
materials showed a direct relationship between the price level
of reinforcement and steel prices; the dependence of
the price of concrete on the price level of its components
(sand, crushed stone, cement), along with the practical ab-
sence of correlation with the dynamics of the dollar;

e prices for building materials (rebar and concrete) are not ex-
pected to decrease in 2022;

e the growth and subsequent stabilization of concrete prices is ex-
pected, which is explained by the multiplicative influence of both
the increasing price dynamics of the components of the concrete
mixture, the seasonal increase in demand for concrete mixtures

OKcnpecc-oueHKa TEKYLLEro YPOBHS LieH
Ha OCHOBHbIe CTpouTesbHbie MaTepuarnbl
W aHanu3 ux AUHaAMUKM

YenewHas peann3auna MHBECTULIMOHHO-CTPOUTENbHbIX MPOEeK-
TOB, B TOM 4uUClie B XUJIULLHOM CTpOUTeNnbCTBe, AO0JIXHA Y4u-

25 30 35

and their components, and the increase in the cost of mainte-
nance of technical equipment of production facilities.
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TbIBaTb pe3ynbTaTbl MOHUTOPUHIa LEH HA CTPOUTENbHbIE MaTe-
pvasnbl ¢ BO3MOXHOCTbIO NMPOrHO3MPOBaHWUA B KPaTKOCPOYHOM
nepuoge. Heo6xoANMOCTb NNAHNPOBAHUS CTPOUTESIbHBIMU Op-
raHM3aumsMmM CBOMX 3atpar obpeTaeT Ocobyk akTyanbHOCTb
B COBPEMEHHbIX YCIIOBUAX.

lMpoaHanuanpoBaHHble NCCNefoBaHNA NOATBEPXAAIOT HEXBATKY
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MHbopMaLMn B 06/1aCTU NPOBEAEHUs aHanmM3a AUHaMUKK LieH
Ha OCHOBHbIE CTPOUTENbHbIE MaTepuarbl B LIEISIX yCTaHOBMEHWS
B3aMMOCBSI3W Pas3fn4HbIX (PaKTOPOB, BAMSIOLLMX HA BO3MOX-
HOCTb NMPOrHO3MPOBaHWA U YCTAHOBIIEHUS TPEHOOB U3MEHEHUSA
CTOMMOCTU B KPaTKOCPO4YHOW U CPEAHECPOYHOWN NEPCMNEKTUBE.

[nsa ycTpaHeHns cy6beKTUBHOCTY NPV NPOBEAEHUN NCCneaoBaHUs
aBTopamu 6bI1 NPOBEAEH 3KCMPECC-aHaNIM3 Ha PasfnyHbIX YPOB-
HSIX 0BO6LLIEHNSI CTATUCTUHECKON MHAOPMaLMK O LIEHOBbLIX MOKa-
3aTesiaX CTPOoUTESIbHbIX MaTepnasioB 1 pacCMOTPEH KOH'bIOHKTyp-
HbI @aHasIM3 CTOMMOCTW MO AaHHbIM NOAPSAHbLIX OpraHU3aLui.

B xope vccnepoBaHusi BbISIBNIEHO, YTO AEMULMT CTPOUTENbHBIX
mMarepuanos Mo AaHHbIM 3aBOAOB-U3rOTOBUTENEN He OXWaaeT-
Csl, HO B YCNOBMWSIX PaboTbl B PEXMME CaHKLMOHHOIO LABMEHUs
MOryT CyLeCTBEHHO BO3pacTu 3aTpaTthbl He TONIbKO Ha CTpoUTEeS1b-
Hble MaTepuarsbl, HO U Ha PEMOHT U TEXHUYECKOE 06CnyXMBaHNE
o6opynoBaHus. Kpome TOro, BO3MOXHO MOSIBIEHME NPO6IEM,
CBfI3aHHbIX C MOCTaBKaMu TEXHOOrM4eckoro o60opyAoBaHUA
1 HapyLLEeHWEM NOrMCTUHECKMX CBS3e. ABTOpaMu Npov3BeaeHa
3KCMpecc-OLieHKa TEKYLLEro YPOBHSA LIeH OCHOBHbIX LieHOO6pasy-
IOLLMX CTPOUTENbHBIX MaTepuarnos, a Takxe aHann3 1 NporHo3u-
poBaHve ux anHamukn. O6BLEKTUBHOCTb BbIBOAJOB OOYCMNOBREHA
pPenpes3eHTaTMBHOCTLIO MHbOpMaLMM O OUHAMUKE LIEHOBbIX MO-
Kasaresen, 4OCTMraeMon 3a CHeT NPoBefeHNs IKCrpecc-aHanm-
3a Ha pasnMyHbIX YPOBHAX 060OLLEHMS CTaTUCTUHECKOW NHAOP-
Mauun, Ha4mHaa OT OAaHHbIX Pocctata 1 3akaH4mBas YPOBHEM
KOHBIOHKTYPHOMO aHann3a no AaHHbIM NOAPSAHBIX CTPOUTENBHBIX
opraHusaumii. Pedynsrathl UccnefoBaHus NO3BOMAT ONpeaennTs
TEeHAEHUMM LIEHOBOW OMHAMMKN CTOMMOCTU CTPOUTENbHbIX MaTe-
pvanoB 1, COOTBETCTBEHHO, CTPOUTESNIbHOW MPOAYKLMW.

KnroyeBble cnoBa: cTpouTesibHble Matepuasbl, eHa, aHaams,
AnHamMuka, rnporHo3
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Iziumov M.D.

Distinctive features of corporate development
projects management compared to commercial
development projects

Based on the main essence of development project management, i.e. managing efficiency of such projects,
the authors have analyzed the existing approaches to defining the concept of efficiency. As a result of the analy-
sis it was concluded that the existing approaches to the definition of the concept of efficiency are not fully appli-
cable in the context of corporate development project management. Therefore, based on the existing approach-
es and taking into account the specifics of activities, the concept of efficiency was formed in relation to corporate
development projects. In addition, taking into account peculiarities of business processes of corporations and
development activities within them, the organizational structure of interaction between participants of corporate
development projects was clarified. Taking into consideration connection of corporate development projects with
corporate strategy, managerial decision-making algorithm was developed in the process of controlling activities.
Given the focus of corporate development projects exclusively on corporate strategy objectives, it was found that
the standard indicators used in commercial development projects are not fully applicable to corporate develop-
ment project performance evaluation. This fact creates a need to develop new methods to assess the effective-
ness of such projects. One of the parameters which can be used to quantify the economic efficiency of corpo-
rate development projects is the total cost of ownership of real estate. This study outlines the general principles
for determining this parameter for corporate development projects. Given the complex function of real estate ob-
jects in a corporation's portfolio, a social return on investment parameter is proposed to assess the positive ef-
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he classic project management methodology,
Tas set out in the project management stand-

ards, is based on the triple bottom line theory
formed by Martin Barnes back in 1969 [1]: the quali-
ty of a product depends on three project indica-
tors — cost, time spent and labour intensity. When
managing corporate development projects as
a whole, the same indicators should be used, but
they will take a special form.

Earlier in the study [2], the author outlined
the main differences between corporate develop-
ment and commercial development projects:

* the aim of project implementation depends on
the objectives shaped by the corporate strat-
egy;

» strictly defined functionality and the end user
of the property, which is one of the business
units of corporations;

« financing of the project, in most cases, will
come from the corporation's own resources.

These characteristics create the need to de-
velop new and optimize existing management
methods for corporate development projects, which
is what this paper does.

Obviously, in any development project, a cer-
tain quality parameter of the completed project has
to be met. In corporate development projects, this
parameter can often be quantified. Thus, when im-
plementing a development project, the corporation
has a certain goal — it is necessary to obtain
a well-defined amount of resources to solve
the business task at hand. It is worth noting that
due to the difference in the goals of commercial and
corporate development projects, the conditions of

goal achievement are also different, i.e. the result of
the corporate development project is achieved by
combining the intellectual and human resources of
the corporation and the real estate object through
high-quality project management. Therefore, this
process ensures a new quality of real estate that
meets the original requirements and covers certain
needs of the corporation.

A key aspect of the project management pro-
cess is to maximize the level of efficiency. Depend-
ing on the definition of efficiency, the way in which it
is defined will vary accordingly. The concept of ef-
ficiency can be interpreted in several ways:

1. Efficiency is the ability to achieve objec-
tives [3]. In this approach, effectiveness is defined
solely in terms of the result of the activity, i.e.
the extent to which the final goal is achieved.
The difficulty in applying this approach is that
the objectives are often formulated rather implicitly.
It is also worth noting that not all formulated objec-
tives can be evaluated, and with a large number of
objectives it is difficult to accumulate evaluation.

2. Efficiency is the ratio of the useful output to
the resources spent to achieve it. More generally, it
is the ratio of what was input to what was output,
which allows us to avoid being linked to the con-
cepts of “resources” and “outputs” [4]. Using this
approach, it is only possible to quantify the results.

3. According to the concept of system resourc-
es, efficiency refers to the ability of an organization
to provide the necessary amount of resources to
carry out its activities without interruption [5].
The advantage of this approach is the ability to for-
malize the need for resources and to calculate re-
source availability.
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4. The approach that defines effectiveness as the degree of
satisfaction with the effects of a project or activity is called the mul-
ti-stakeholder concept [6, 7]. The essence of this approach is that
the interests of all project stakeholders and the degree of their sat-
isfaction should be taken into account when assessing the effec-
tiveness of a project, as they often do not coincide. Conflicting in-
dicators are subject to mandatory balancing in order to achieve
optimal results and maximum effect for all participants in the pro-
cess. This approach is the basis of the international standard
ISO 26000 and its domestic analogue IC CSR08260008000, in
which the effectiveness of socially responsible organizations is as-
sessed as the sum of different types of efficiency: business, envi-
ronmental and social [8].

5. In the benchmarking approach, performance is defined as
achieving compliance with various corporate, industry or global
standards of practice in a given area. This approach is most useful
if the performance is clearly regulated by global, industry or or-
ganizational standards, or if there are examples with performance
benchmarks.

Based on the above mentioned approaches and taking into ac-
count the specifics of corporate development processes and out-
comes, the author has formed the following definition of efficiency
in the context of corporate development project management.

The efficiency of a corporate real estate development project is
the ability to achieve the objectives set out in the corporate strategy
through project implementation, thereby providing the corporation
with the maximum amount of necessary final resources while using
the minimum amount of resources and simultaneously meeting all
corporate standards and consumer requirements for product qual-
ity. Thus, the task of managing a corporate development project
comes down to managing the effectiveness of the implementation
of a particular project.

Development project performance management is a set of
management processes — planning, organization of execution,
control and analysis — that allows the developer, in this case
the corporation, to strategically define the mission, to promptly as-
sess and manage project activities to achieve the goals set while
making the best use of available resources.

Since the effectiveness of the project will depend on the effec-
tiveness of each individual participant of this project, it is necessary
to define the composition of the participants of the corporate devel-
opment project, as well as the order of their interaction. Methodo-
logically, the process of interaction between the participants of
the corporate development project and their functional responsi-
bilities can be reflected by means of a flow chart (Fig. 1).

Development project management is about managing the per-
formance of this project, which, as noted earlier, includes the fol-
lowing processes: planning of activities, organization of production
processes, project implementation control and analysis of the cur-
rent state. Due to the fact that corporate development projects have
a peculiarity in the form of focus on solving a business problem
conditioned by the corporation's strategy, the management pro-
cesses outlined above have their own peculiarities.

More often than not, activity planning consists of sequencing
the business processes of a project in such a way that it is possible
to realize the project within a predetermined corporate strategy
timeframe. This complicates the planning process itself, knowingly
putting the developer within certain limits. It is also worth noting

that large corporations either have a large share of public capital,
or may be fully owned by the state, which in turn requires all pro-
curement procedures in accordance with applicable law' 2. These
aspects need to be taken into account in scheduling and network
planning and reflected in Level 3 and Level 4 schedules. In addition
to the specifics of the facility itself, the planning process must also
take into account the peculiarities of internal business processes.

A number of features can be distinguished in the scheme of inter-
action between the participants in a corporate development project in
relation to a similar scheme in commercial development projects.

First of all, it should be noted that the project is fully financed by
a corporation, whereas commercial development projects often in-
volve third-party investment in the form of loaned cash or investment
capital. The involvement of external funds is also possible in the case
of particularly large projects where several corporations will be ben-
eficiaries at the same time, including international projects.

Secondly, an important aspect to be considered in the imple-
mentation of a project is the existence of clearly defined consumer
requirements for the end result. This fact, on the one hand, simplifies
the implementation of the project and relieves the developer of
the need to conduct market research in order to formulate the prod-
uct concept. On the other hand, the existence of such strict require-
ments for the finished property deprives the developer of a certain
flexibility in decision-making during the project implementation pro-
cess.

Of course, monitoring and controlling the progress of any de-
velopment project, including corporate projects, is an integral part
of project management. In its essence, it is the controlling function
that aims to ensure the necessary efficiency of the project. Being
the basis of system management, the function of so-called situa-
tional controlling ensures effective management of real estate de-
velopment through the implementation of management measures
by adjusting the predetermined relationship between resources
and objectives [9].

A special feature of corporate development projects is the high-
er and clearer quality requirements for the property, which in some
cases creates the need for the developer to be involved in manage-
ment decisions not only at the level of interaction with the technical
customer, but also at lower management levels.

The management decision-making process itself is carried out
by analyzing current conditions, comparing actual parameters with
planned ones and then influencing the system of resources in-
volved in project implementation. This process is implemented
through forward and backward communication between the sys-
tem elements of the project itself [10].

There are several types of controlling in common practice,
the first of which is embedded control. Embedded control is a set of
procedures that result in fixed points or milestones in a project, with-
out which further implementation is simply not possible. In practice,
these activities are implemented through the development of strate-
gic project roadmaps that reflect key project milestones. Namely, site
selection, concept readiness, project documentation readiness, ob-
taining initial permitting documentation, achieving full construction
readiness of the facility, obtaining commissioning permit, etc.

For operational management of the project, ongoing monitoring of
project implementation is carried out. This type of control aims at de-
tecting current deviations in the cost and time parameters of all pro-
cesses carried out during the design and construction of the project. It

1 On Procurement of Goods, Works and Services by Certain Types of Legal Entities : Federal Law of July 18, 2011 No. 223-FZ.

2 On the Contract System in the Sphere of Procurement of Goods, Works and Services for State and Municipal Needs : Federal Law of April 5, 2013 No. 44-FZ.
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Fig. 1. Organizational scheme of interaction between the participants of a corporate development project. Source: compiled by the author
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is carried out by means of multi-level scheduling as well as by control-
ling the current cost of design, construction and other works.

Post-inspection methods are used to ensure the required qual-
ity and compliance with the parameters of the constructed object.
In the course of this type of control, the construction work actually
carried out is checked, as well as the execution documentation.

An important aspect in the process of controlling the imple-
mentation of development projects is the identification of risks that
have a direct impact on corporate strategy. Based on this criterion,
two types of risks arising in the corporate development process
can be distinguished. Risks that have a direct impact on
the achievement of corporate goals and risks that do not have an
impact on the achievement of strategic goals, but affect project
performance.

Introducing these types of controls into the corporate develop-
ment project management system allows us to propose an algo-
rithm for making and adjusting management decisions (Fig. 2).

'—b

Identification of deviations from

Integration of these types of controls ensures the necessary
efficiency in corporate development projects at all stages of imple-
mentation.

Continuous work on the analysis of the results of controlling
measures, combined with the algorithm of making and adjusting
decisions, allows the controlling system not only to improve itself in
the process of work, but also to identify systemic problems in
the implementation of development projects. Based on the analysis
of the identified systemic problems, adjustments are developed
both in the strategic planning system and in the controlling system.
In particular, the planning system is filled with new parameters,
the absence of which directly affected the detailing and quality of
the controlling system. The management system is adjusted to take
into account the identified critical points that reduce the speed and
quality of management decisions.

In commercial development projects, efficiency is known to be
assessed most often by using the following parameters [11]:

* net discounted cash flow (NPV);

« profitability index (PI);
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Fig. 2. Algorithm of making and adjusting management decisions during the implementation of corporate development projects. Source:
compiled by the author
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e internal rate of return (IRR);

* payback period (PP).

For corporate development projects, it is often not possible to
define the above parameters because the project does not always
have a direct economic impact. Therefore, from an economic
point of view, in order to be most efficient, the least costly project
should be sought. To estimate this characteristic. It is necessary
to determine the total cost of ownership of the property (TCO —
total cost of ownership), which in general terms defined by the for-
mula (1):

2, CAPEX; + OPEX; + TAX

TCO = -
; (1+r)

; ()

where CAPEX; — the capital cost of the i-th period to maintain
the facility in the corporation's property portfolio;

OPEX; — the i-th period operating cost of maintaining the fa-
cility in the corporation's property portfolio;

TAX; — tax payments due during the i-th period;

r — the discount rate.

Given the complex function of real estate properties in a cor-
poration's portfolio, when assessing the effectiveness of develop-
ment projects, not only the economic component must be taken
into account. An important aspect in such projects is the social
and image component of the project itself. In order to evaluate
these components of the project, a social return on investment
indicator (SROI — Social Return on Investment) must be deter-
mined. The main task of SROI is to compare the positive social
effects (in monetary terms) received from the implementation of
the project with the corresponding costs of all stakeholders [12].
Thus, in general terms, SROI is defined by formula (2):

SROI =STR, 2)

where SR — is the amount of monetized social return resulting
from the project;

| — is the amount of investment.

In practice, when calculating the value of social return,
the value of social effects obtained from the implementation of
the project is determined by comparing the state of the system
before the project and after the project [13]. Such effects may in-
clude quite different results, for example: impact on the corporate
brand, creation of a more comfortable environment for employ-
ees, reduction of harmful emissions, etc. The results themselves
depend on the type of project, the participants and the business
task being solved, and are therefore determined individually for
each project.

CONCLUSIONS

1. The development division, as part of a vertically integrated
corporation, has to operate under all-round constraints, which re-
quires a special approach to the organization of management
processes. When planning a project, it is most important to se-
guence business processes in such a way that the set goal is
achieved within a strictly defined corporate strategy deadline. For
the very fact that the goal is achieved, it is crucial to build a sys-
tem of monitoring and controlling production processes that takes
into account the distinctive features of corporate development.

2. The composition of participants in corporate and commer-
cial development projects has some differences, which affects
the way they interact and their functional responsibilities. For this
reason, the author has developed an organizational structure

describing the order of interaction between the participants and
the boundaries of their functional responsibilities.

3. The analysis of existing approaches to defining the concept
of project efficiency has shown that the existing ideas about this
concept cannot fully reflect its essence in the process of corpo-
rate development project management. Thus, the author pro-
posed a definition of the concept of efficiency that takes into ac-
count all factors and features of corporate development. To
quantify the efficiency of projects, the author proposes to use in-
dicators of the total cost of ownership of the property, as well as
the social return on investment.

4. Given a large number of constraints for the developer in
the process of project implementation, the management decision-
making process is of particular importance. To optimize this pro-
cess, the author has proposed an algorithm for making and ad-
justing management decisions that takes into account
the specifics of corporate development, as well as the possible
risks that arise during project implementation.
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OTnnyunTenbHble 0CO6EeHHOCTU ynpaBieHUus
KoprnopaTuBHbIMU AieBeNionepcKuMm
NpoeKTaMu B CpaBHEHUU C NPOEKTaMu
KOMMep4YecKoro feBesionmMmeHTa

Vcxoas 13 rmaBHOM CyTW ynpaBneHns AeBenonepcknMmn npoekTa-
MW — ynpasneHns 3pdeKTUBHOCTBIO TaKMX MPOEKTOB, aBTOpamm
6bINV NPOaHaNM3NPOoBaHbI CYLLIECTBYIOLLME MOAX0Ab! K onpeaene-
HUIO NOHATUA 3dpdeKTMBHOCTU. B pesynsrate aHanusa 6bi1o cae-
NaHo 3aKMYeHre, YTO CyLLECTBYIOLLME NOAXOAb! K ONpeaeneHuio
NOHATMSA 3PPEKTUBHOCTN B MOMHON Mepe He NMPUMEHNMbI B KOH-
TEKCTe YMnpaBneHusi KOpnopaTVBHLIMW [EBENONepCKUMM NPOeK-
Tamn. B cBA3N C 3TMM Ha OCHOBAHWM CYLLECTBYIOLLIMX MOAXOO0B
N C y4eTOM cneumukn gedtensHoCTM 6bino chopMMpOBaHo Mo-
HATNE 3DDEKTUBHOCTN MPUMEHUTENBHO K NPOEKTaM KopropaTuBs-
HOro AesenonMeHTa. Takxe, y4nTbiBas 0CO6eHHOCTM GU3HeC-Npo-
LieCCOB KOpropaLui 1 [eBenionepcKon AeATeNbHOCTU BHYTPU HUX,
6blna yTOYHEHa OpraHM3auMoHHas CTPYKTypa B3avMOQENCTBUA
Y4aCTHVKOB KOPMOPaTUBHbIX AEBENONEPCKUX MPOEKTOB. YunTbiBas
CBA3b KOprnopaTuMBHbIX AEBESIONEepPCKNX MNPOEKTOB C KopropaTtus-
HOW cTpaternen, 6bin paspaboTaH anropuTM NPUHATUSA ynpaBieH-
YeCcKunx peLueHvuZ B npouecce OCyLUeCTBJIEHUA KOHTPOJIIMHIOBbIX
MeponpuATUA. YuuTbiBas HamnpaBneHHOCTb KOPMOPAaTWBHbLIX [Ae-
BEJIONEPCKMX NMPOEKTOB Ha PELLEHUE UCKITIHUTENIbHO 3aJay Kop-
nopaTuBHOM cTpaTerMu, ObiNo YCTAHOBMEHO, YTO CTaHAapTHble
rnokasarenu, MCronb3yeMble B KOMMEPHECKUX [eBEenornepckunx
NPOEKTax, He BrOSHE MPUMEHUMbI ONsi OLEHKM 3(EKTUBHOCTH
NPOEKTOB KOPMopaTMBHOro AesenonmeHTa. [aHHbI hakT co3pa-
€T NOTPEBHOCTL B pa3paboTke HOBbIX METOAOB OLEHKM 3hheKTUB-
HOCTM Takmx npoekToB. OOHMM M3 NapamMeTpoB, KOTOPbIA MOXET
6bITb MPUMEHSATLCA ANS KONIMHYECTBEHHOW OLIEHKN 3KOHOMUYECKOWN
3WPEKTUBHOCTN MPOEKTOB KOPMOPATMBHOIO AEBENONMEeHTa, fiB-
NfeTca COBOKYNHaaA CTOMMOCTb BnageHusa 06bEKTOM HeaBMXXNMO-
ctn. B paHHOM nccneposaHum 0603Ha4eHbl 06LLME NPUHLMMBI ANS
onpegeneHns JaHHOro napamerpa Asis NPOeKTOB KOPNOPaTUBHOIO
[eBesionMeHTa. YunTbiBas CoXHY0 yHKLMIO OOBbEKTOB HeaBW-
XWUMOCTM B MopTdene Kopnopauum, Ans OLEHKW NONOXUTENBEHOrO
adhheKTa OT peanusaumny NPOEKTOB NPeasioKEH NapameTp couu-
asibHOro BO3Bpara Ha MHBECTULN.

Knro4eBbie cnoBa: yripaBrieHne rnpoexKTamu, [eBEsIONMEHT KOp-
ropaTvBHOV HEABWXUMOCTH, 3(DPEKTUBHOCTL [EBETIONMEHTA
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Methodological peculiarities of housing
and communal services prime cost planning

The topic of methodological peculiarities of planning the cost of housing and communal services is relevant in
light of the need to increase the efficiency of managing housing and communal services by optimizing costs and
reducing management expenses. The government tariff policy on organizations providing housing and commu-
nal services is one of the main directions of the Russian federation modern policy. The growth rate (changes) of
regulated prices (tariffs) of natural monopolies and organizations in the housing and communal services sector is
an initial internal factor in the forecast of socio-economic development of Russia; and the growth rate (changes)
of prices specified in this forecast is a reference point for regulatory bodies when setting maximum tariffs for hous-
ing and communal services in the Russian regions and tariffs for organizations' services for consumers. Currently,
there is an imbalance of economic interests of providers of housing and utilities services and consumers, which
can be identified as one of the essential principles of organizing economic relations with regulated pricing within
the government's tariff policy. With continuously increasing cost of resources, increasing demands from consum-
ers, as well as the renovation of existing service implementation systems by resource supplying organizations,
cost management and planning are an integral part of the activities of housing and communal services organi-
zations. Proper planning of services prime cost allows not only to optimize the budgets of resource supplying or-
ganizations by reducing expenses but also increasing the quality and reliability of provided services, leading to
an improvement in the standard of living and a decrease in the growth rate of tariffs for housing and communal
services. Therefore, the study of the methodological peculiarities of housing and communal services prime cost
planning can be useful for optimizing financial resources, improving service quality, and enhancing the overall
management of the housing complex.

Keywords: prime cost planning, housing and communal complex, economy, regulated tariffs, pricing methodol-
ogy, expenses of resource supplying organizations, tariffs for housing and communal services
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consumers does not allow to make a conclusion re- Federation: SPIN-code: 1227-7772,

sian Federation Government Resolution of Novem-

ber No. 2053, November 14, 2022, the existing tar-
iffs have been indexed, and new tariffs have been
established from December 1, 2022 to July 1, 2024
(Table). The next indexing is planned from July 1,
2024 [1]. This was done in order to increase financial
stability and support resource supplying companies,
to ensure uninterrupted service and affordability of
the tariff to consumers in 2023.

Currently, consumers of housing and communal
services have access to information related to tariff
regulation and the cost-effectiveness of services
provided by regulated organizations. However,
the transparency of tariffs regulation process for
housing and communal services is not provided to
a sufficient extent. The available information to

I n the framework of the implementation of the Rus-

Extraordinary indexation of tariffs for services in
the housing and communal sectors

Index Growth
index, %
Citizens’ payment index by constituent enti- 9.0
ties of the Russian Federation '
Maximum price (tariff) limits for electricity,
9.0
water and heat supply
Wholesale prices for natural gas, tariffs for 85
gas transportation services '
The amount of payment for supply and de- 6.0
mand services ‘
Tariff for electricity transmission services 15
via UNEG '

garding the feasibility and justification of the in-
crease in tariffs for housing and communal services
and the economic justification for the expenses of
organizations providing these services in terms of
their level of quality and reliability.

At the same time, the evaluation of tariff in-
creases from the perspective of consumers, in-
cluding the population, is negative, which is quite
natural in the absence of clarity and transparency
regarding the goals set by the government, which
must be achieved within the framework of the set
rate of growth for tariffs for housing and communal
services. This is complicated by the fact that key
technical and economic indicators in regulated
sectors such as the electric power complex, heat
supply, water supply, and water disposal do not
currently reflect positive dynamics [2].

The growth rates of regulated prices (tariffs) for
housing and communal services are formed within
the framework of indexing the rate of price growth
based on forecasts of socio-economic develop-
ment (Fig. 1).

Since 2017, tariffs have been approved with
the aim of ensuring that their growth will be lower
than the forecasted inflation rate (“inflation minus”),
as can be clearly seen in Fig. 1. At the same time,
the needs of regulated organizations in the neces-
sary gross proceeds to cover their expenses are not
specifically taken into account or analyzed [3].
The impact of tariff decisions on the financial sus-
tainability of housing and communal services or-
ganizations under given constraints is also not tak-
en into account, as the “inflation minus” principle is
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Fig. 1. Indices of price growth and regulated tariffs from December 1, 2022, %'

not always focused on the economically justified costs of providing
housing and communal services.

However, cost planning has always been one of the main stages
of forming economically justified prices (tariffs) for housing and com-
munal services. This process is necessary both for housing and
communal services enterprises and for other organizations providing
housing and communal services to consumers.

The amount of planned cost is determined by the organizations
in accordance with the methodology approved by the legislation of
the Russian Federation [4-6]. Each of the cost items is formed on
the basis of actual costs and their planned values dynamics analy-
sis, assessment of the economic justification of expenses based on
the relevant examination of tariffs. The influence of reducing the vol-
ume of services provided to consumers as a result of resource-
saving measures and installation of metering devices is also taken
into account when determining the level of specific costs for the or-
ganization. Besides, additional costs must be taken into account to
ensure the required quality and safety of services provided in ac-
cordance with contractual obligations. At the same time, it is neces-
sary to assess the need for investment to finance the planned ac-
tivities for the organization's development.

Cost planning in the housing and communal sector is based on
analysis, control, and optimization of expenses for resources and
services necessary for the operation of serviced facilities, rather
than on the price indexes set for them. Therefore, organizations that
provide housing and communal services need to approach the pro-
cess of planning the prime cost responsibly to be able to substanti-
ate the economic justification of planned expenses to regulatory
authorities when necessary.

The cost of housing and communal services is the total amount of
resources required to provide these services, taking into account all
costs associated with production and service implementation.
The prime cost of services may vary between different organizations in
the housing and communal sector, depending on the specific needs,
resources, and the economic situation in a particular area [7, 8].

The cost includes numerous elements, such as labor costs,
communal resources (electricity, water, gas) cost, equipment main-
tenance and repair cost, production costs for material and tool ac-
quisition and use, rental costs, and other expenses associated with
providing services. The prime cost of housing and communal ser-
vices affects the price of the services provided by the organization
as well as its profit. Proper and accurate determination of the prime
cost of services helps the organization manage its resources, im-
prove efficiency, and make rational managerial decisions, while tak-
ing into account its specific needs [9].

There are several methods for planning the prime cost of ser-
vices [10-12]. Let us consider some of them:

1. Target Costing method: this method involves determining
the cost of a product or service based on the amount that a cus-
tomer may be willing to pay for it, taking into account its perfor-
mance and quality. If the cost exceeds this amount, the company's
task is to reduce costs and maximize the optimization of production
processes to achieve the desired price position.

2. ABC method (Activity-Based Classification) is a method that
allows for a more detailed and comprehensive analysis of services
prime cost. It involves dividing all of the company's costs into sev-
eral categories based on the purpose for increasing efficiency, as
well as the impact on the price and cost reduction of the product or
service.

3. The Standard Costing method is based on using a normative
volume of a position and calculates the cost of production by fixing
costs per batch and per unit produced. This method of prime cost
planning is simpler and more traditional.

4. The “Backward pricing” method is based on the formation of
wages into costs for better determination of the production cost,
taking into account the costs of raw materials, materials, and pro-
duction itself.

5. The “EV-VE” (Economic Value — Visitor Value) method from
Indestron Group is based on the theory of the economic value esti-
mation of a product or service and customer satisfaction level. Its

1 Forecast of the socio-economic development of the Russian Federation for 2023 and the planning period of 2024 and 2025. URL: https://www.economy.gov.ru/material/directions/
makroec/prognozy_socialno_ekonomicheskogo_razvitiya/prognoz_socialno_ekonomicheskogo_razvitiya_rossiyskoy_federacii_na_2023_god_i_na_planovyy_period_2024_i_2025_godov.html
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[ Factors taken into account when planning the cost of housing and communal services ]
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the cost of production:
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Factors that increase the cost
of production: consumer price
indices that determine
the level of inflation,
the introduction of technological
processes that improve
the quality of service, etc.
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The factor that increases the value of
the cost of production: by increasing
the share of conditionally fixed costs
while reducing the specific
consumption of the material carrier of
the service (water, heat, etc.) when
introducing resource -saving measures
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Fig. 2. Factors considered in the cost planning process

application is aimed at maximizing customer interests, meeting
their needs, and adapting the cost of services based on customer
data.

These cost of services planning methods are aimed at optimiz-
ing logistics and production processes to achieve the most efficient
and profitable performance. The choice of a specific method de-
pends on the company's characteristics, size, and goals.

In the process of services prime cost planning, companies take
into account the following groups of factors (Fig. 2).

Planning the prime cost of housing and communal services is
a complex process that involves many aspects [13, 14]. Let us con-
sider the main methods and principles of prime cost planning:

1. Analysis and classification of services. The first step in prime
cost planning is analyzing the services provided by the organiza-
tion. This allows to determine the cost structure and its expense
volumes.

2. Budget development. Planned expenses for resources and
services necessary for the operation of housing and communal ser-
vices are reflected in the budget. The budget focuses on controlling
expenses, deadlines, and quality of work performed.

3. Work volume planning. The provided services must be
planned according to the volume of work. This allows to determine
the necessary staff and other resources to carry out the work.

4. Cost control. Cost control at each stage of the work allows to
manage expenses and evaluate the effectiveness of the work.

5. Application of cost optimization methods. In addition to tra-
ditional cost planning methods, it is possible to use cost optimiza-
tion methods, such as reducing losses and excess inventory, opti-
mizing costs for energy resources and technological processes.

6. Quality control. To ensure the quality of the services provid-
ed, control is required, which may include testing and analyzing
results.

Planning the prime cost of housing and communal services can
face several risks and problems. Let us consider the most common
ones:

1. Incorrect planning can lead to overpayment for services or
insufficient profit, negatively affecting the organization's financial
results.

2. Changes in market conditions can lead to increased costs
for resources such as energy, labor, etc.

3. Inadequate resource utilization efficiency. Factors that re-
duce resource utilization efficiency may include low labor produc-
tivity, insufficient use of modern technology and equipment, and
low staff qualifications.

4. Errors in assessing volume and cost of work can reduce
the organization's profitability.

5. The organization’s inability to forecast demand for services
can lead to a decrease or increase in work volume, with a negative
impact on financial performance.

6. Non-compliance with regulatory requirements and stand-
ards can result in fines and additional expenses to correct the iden-
tified violations.

Before planning the prime cost of housing and communal ser-
vices, it is necessary to evaluate the productivity of each process
stage and recognize possible risks and problems to make a ration-
al decision and efficiently manage the organization's resources.

Developing a methodology to improve the planning of housing
and communal services prime cost can be based on the analysis
of best practices and successful experiences of organizations.
Considering existing prime cost calculation methodologies [15] and
all the experience, the following methodology to improve housing
and communal services prime cost planning can be proposed:

Step 1. Analyze the current process of prime cost planning and
identify problems and risks associated with all stages of the pro-
cess.

Step 2. Determine goals and requirements, taking into account
the specific activities of each individual organization.

Step 3. Choose the optimal prime cost planning method in ac-
cordance with goals and requirements. In some cases, it may be
necessary to consider a combination of several methods.

Step 4. Upgrade the accounting information system.

Step 5. Implement a service quality control method and con-
tinuous staff training.

Step 6. Monitor plan execution and work on its complete imple-
mentation. If necessary, make adjustments.

Developing a methodology to improve service prime cost plan-
ning based on the experience of successful housing and commu-
nal services organizations can help to determine the best ap-
proaches to cost management, increase work efficiency, and
improve the quality of services provided.

Assessing the effectiveness of the new prime cost planning ap-
proach can be done by analyzing the results after the implementa-
tion of the new methodology. To do this, several key indicators must
be established that reflect the new cost planning approach. The pos-
sible indicators for assessing effectiveness are the following:

e reduced service costs (an important indicator of effective-

ness would be a decrease in service costs after implementing
the new approach to prime cost planning);
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e increased profit, which could result from cost reductions, as
well as increased sales volume or prices for services;

e improving the quality of services (the new approach to cost
planning can help to improve service quality, which, in turn,
increases customer satisfaction);

e reduced planning time (the new methodology can help to re-
duce planning time, allowing employees to focus on other
tasks);

e developing a performance measurement system to evaluate
planning quality through a comparative analysis of planned
indicators and actual data obtained through the accounting
system. Such a performance measurement system can be
incorporated into the organization's management accounting
and serve as a motivating factor for employees involved in
the planning process.

In order to assess the effectiveness of the new approach to
prime cost planning, conduction of data analysis before and after
the introduction of the new methodology is necessary. Other factors
that may influence the results, such as changes in market condi-
tions or internal organizational processes, should also be taken into
account. Feedback from consumers is also an important aspect
that can help to evaluate the effectiveness of the new approach. In
the end, conclusions can be drawn about the effectiveness of ac-
tions taken after implementing the new approach to prime cost
planning.

Before developing a services prime cost plan, it is necessary to
analyze the costs for each type of service, determine what resources
will be required, and find ways to reduce costs. It is also advisable to
determine the value for customers for each type of service. Modern
prime cost planning methodologies such as “Target Costing” or “Ac-
tivity Based Costing” help to increase the accuracy and effective-
ness of budgeting.

To plan prime costs more accurately, it is necessary to have
complete and precise information about all the organization's ex-
penses. This can be achieved by systematizing data into a single
database and regularly updating and verifying information. A uni-
fied information system will also allow for control of plan implemen-
tation. It is important to monitor the implementation of the prime
cost plan throughout all the stages and, if necessary, adjust it ac-
cording to new conditions.

It is also important to train staff in prime cost planning, modern
cost management methodologies, and other technologies to in-
crease efficiency and improve planning results.

Organizing feedback from customers is advisable to make
management decisions on improving prime cost planning practices
and service quality. Regular feedback is recommended for analysis
and adjustment of service implementation strategy.

Applying these recommendations can help to increase the ef-
fectiveness of prime cost planning in housing and communal ser-
vices organizations.

Prime cost planning for housing and communal services can
face many challenges and difficulties. For example, to accurately
determine the cost of services, precise data on internal expenses
for electricity, gas, water, and other resources are needed, and it is
also necessary to determine the level of losses, including technical
losses. However, it can be difficult in the housing and communal
sector to accurately determine how much resources were used,
their quantitative consumption for residential properties, and to as-
sess whether this consumption is fair and reasonable. To determine
the prime cost of services, it is also necessary to accurately deter-
mine the amount of services provided. This can be challenging in

the housing and communal sector since different properties require
different amounts of services.

Determining the prime cost for housing and communal services
can also be a problem. To establish the correct cost, many factors
must be taken into account, while acceptable tariffs for consumers
should be maintained (different income levels and other social indi-
cators should also be considered).

To reduce expenses for the cost of services, housing and com-
munal enterprises invest in modern equipment. However, the acqui-
sition and maintenance of such equipment can become an addi-
tional burden on the company's budget. Accounting and cost
control also present a serious problem for housing and communal
enterprises. There are frequent cases of incorrect cost estimation
and errors in calculations, which can lead to serious consequences
and damage to the company's budget.

On the other hand, setting a high price for services does not
guarantee their quality provision, which may lead to the loss of con-
sumers and a decrease in company revenues. Considering the dif-
ficulties associated with services prime cost planning, housing and
communal enterprises should be careful and no.rush to make deci-
sions related to pricing and providing high-quality and reliable ser-
vices.

Developing a methodology to improve prime cost planning can
help the company to improve its production processes and achieve
more accurate results in cost planning and control. Below there are
some steps for developing a methodology to improve prime cost
planning:

1. Evaluate the current prime cost planning methodology. Start
by analyzing how prime cost planning is carried out in your com-
pany. Evaluate which data is currently being used in calculations,
what methods are being used to account for costs, and how they
are being controlled.

2. Determine goals for improving the prime cost planning
methodology. Identify existing problems in the current methodolo-
gy, establish the goals you want to achieve, and determine how
improving the prime cost planning can increase business efficiency
and reduce costs.

3. Develop a new prime cost planning methodology. The new
methodology should consider all factors that influence the prime
cost of services. The new methodology should determine how all
expenses will be considered, which data will be used, and what
processes and methods will be used to control expenses.

4. Implement the new methodology. Organize training for em-
ployees who will work with the new methodology. Ensure complete
integration of the new methodology into all processes related to
prime cost planning.

5. Evaluate the results and adjust the methodology as needed.
Evaluate the effectiveness of the new methodology after implemen-
tation. Pay attention to any problems that may arise and make nec-
essary adjustments to the methodology to achieve the best results.

The goal of developing a new methodology is to create more
accurate and efficient prime cost planning, which will lead to a re-
duction in service costs and an increase in the quality of services
provided.

Research has shown that a new approach to planning the prime
cost of housing and communal services can significantly increase
business efficiency and, if necessary, justify the level of economi-
cally sound expenses included in the calculation of tariffs for the ser-
vices to the regulatory authorities, who are now guided in approving
tariffs for housing and communal services not by the cost of these
services, but by inflation rates set and regulated by the state.
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The effectiveness of the new approach can be evaluated by compar-
ing the results of using the new methodology with the results of using
the old methodology. This can result in a higher accuracy of service
prime cost calculations, allowing housing and communal enterprises
to estimate costs and plan budgets better, while maintaining or in-
creasing the quality and reliability of services provided.
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Creating probabilistic construction schedules
in Microsoft Project

The PERT method allows generating and analyzing probabilistic construction schedules. In project management
software this method takes the form of an information toolkit. However, to use this method to its full extent, it re-
quires information on pessimistic durations of work. A number of methodological approaches based on theoreti-
cal provisions of mathematical statistics and expert evaluation methods could potentially be tapped to obtain this
information. Under these approaches, a matter of principle is that the conclusions made are based on knowledge
and data obtained in the past. However, the data required for PERT analysis may either not exist altogether, or
not be representative, or fail to reflect the specifics of a project planned. Therefore, to get out of such situations,
we have developed a methodology for discounting work time/durations, which allows the formation of pessimistic
work schedules. The practical utility of the proposed method lies in the fact that the calculation of pessimistic du-
rations of works is made dependent on the discount rate, which by its basic purpose is used to assess the eco-
nomic efficiency of investment projects, and therefore is always a relevant parameter for any construction pro-
ject under development.
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INTRODUCTION

he PERT method is widely used in project
Tmanagement as it allows generating and ana-

lyzing probabilistic construction schedules.
The schedules generated using this method are clas-
sified by groups that include optimistic, most proba-
ble, and pessimistic schedules. All these schedules
of works are based on the respective probability du-
rations, which are defined as optimistic — f;, most
probable — f, and pessimistic — f5. It is assumed
that all three characteristics, defined as parameters
of random durations of works, are set by the user. In
order to reduce all three schedules to a single work
schedule, the beta distribution is used, according to
which the mathematical expectation t is calculated
using the following formula:

_ w it +w,t, +w,t,
6

t Wt w, +w, =6, (1)
where w4, w, and ws are weighting factors, the sum
of which in Microsoft Project (MP) [1] is considered to
be 6, and by default, the numerical values of these
weights are set as follows: wy = 1, w, =4 and wy = 1.

When using the given method of probabilistic
scheduling, it should be noted that the interpretation
of the given durations of works should take into ac-
count the specific circumstances of the project deliv-
ery. For example, an optimistic duration can be inter-
preted as a planned time, which can also be
inherently represented as a deterministic duration. In
this case, both network and flow-based methods of
work scheduling can be used to form optimistic
schedules [2, 3].

The most probable duration is generally inter-
preted as the maximum value of the probability
density distribution for a unimodal random varia-
ble. However, if the unimodal distribution is sym-
metric relative to the mathematical expectation,

the corresponding mode is calculated as the arith-
metic mean of the two extreme estimates. For exam-
ple, if the total random duration/time is determined
by a multitude of random works, then, because
the central limit theorem applies to this case, its
graph is defined by a normal distribution, which just
happens to possess the property of symmetry [4].
In all other cases, to determine a mode of a random
variable, respective representative statistics is re-
quired, on the basis of which one can use the re-
gression analysis to restore the probability density
function of the random duration. But then a contra-
diction arises in accepting the PERT method and
the use of the beta distribution therein, as a factor of
reliable management [5]. In the organizational de-
sign of construction works, however, the most typi-
cal situation is precisely the lack of representative
statistics and therefore the determination of
the most probable duration should proceed from
a priori preset extremes.

Pessimistic durations of works are precisely
those necessary and sufficient parameters of ran-
dom works used in the PERT method. However, it
should be noted that existing methodologies for
generating pessimistic work schedules do not fully
reflect all the practical situations that arise in con-
struction scheduling. There are various methodolo-
gies defining the characteristics of random work
durations, but each of them has its own merits and
drawbacks, yet almost all of them are based on
the past experience and background taken into
consideration.

The methodology based on the application of
mathematical statistics methods can be used when-
ever the statistics reflect a representative sample,
as this requirement directly affects the error of
the result [6]. It should also be noted that a special
domain, called nonparametric statistics, has been
dedicated for the statistical analysis of small
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samples [7]. A certain difficulty arises every time it is necessary to
estimate the delay of complex works, with only part of these works
being fully completed. A cost metric is used to reduce all volumes
of the work to a single indicator. However, the labor involved, which
mainly causes a delay, is not proportionate to the corresponding
cost of the works. In the theory of measurement, this problem is
referred to as data non-homogeneity and it is quite clearly revealed
in the monograph [8]. In its applied aspect, the monograph [9], in
order to hold to the homogeneity of results reflecting construction
delays, presents statistics separating contracts with fixed and float-
ing costs of construction projects. And this is only one characteris-
tic determining the adequacy of the statistics transfer to future con-
struction. Therefore, if reliable statistics are scarce or inadequate,
given the future conditions, the applicability of mathematical statis-
tics methodology is highly questionable.

The methodology of expert judgement or evaluation is another
means of predicting the untimely performance of works. A signifi-
cant disadvantage of its application is that it represents a funda-
mentally subjective way of measurement [8]. And so it is used only
in extreme cases — for example, when planning the construction of
unique facilities [10]. Another disadvantage of using this methodol-
ogy is forming an adequate team of experts. There is no universal
methodology governing this process in principle, although various
methods for assessing the concordance of opinions surely exist.
One example is Spearman’s rank correlation available for judg-
ments presented in a ranking scale [11].

In some cases, an analogy can be used between the spatial
diminution of an observed physical object and the temporal uncer-
tainty of the random duration of a work attributed to the future, as
outlined in [12]. However, while data on the radius of curvature and
height of observation above the surface are used in determining
the spatial diminution of an object, data on the temporal planning
horizon are pretty much artificial in terms of their origin [13].

The presented brief analysis indicates the limitations of
the PERT methodology. Therefore, the practical purpose of our
research is to develop such a methodology for generating proba-
bilistic construction schedules that would ensure, to the maximum
extent possible, a viable tool for finding pessimistic work dura-
tions, with instrumental implementation of the proposed method to
be oriented towards the application of up-to-date project manage-
ment software. As such, we chose Microsoft Project, since it al-
lows visualizing pessimistic schedules of works through the PERT
module.

METHODS

Consider an arbitrary work whose duration could be preset us-
ing the following limits: the minimum value of a and the maximum
value of b and these characteristics can be treated as optimistic
and pessimistic durations. Let us denote the moment of a pessimis-
tic start of the work by the letter p and assume that this duration is
determined by respective connections with the previous works.
The b = a case determines the traditional calculation of determinis-
tic schedules described in numerous academic works [2, 3], and
the alternative option, where b > a, determines the formation of
a probabilistic work schedule.

In the methodology we suggest, to calculate pessimistic work
durations, we will use the discount rate, denoted by the letter E. This
rate is set as the main parameter included in the calculation of vari-
ous criteria for assessing the economic efficiency of investment
projects [14]. The discount rate used is part of the calculation of

the discount multiplier, which, purely formally, shows the relative
decrease in the value of money over time:

ky=(1+E)", )

where t is the moment of time, when the relative depreciation in
the value of money becomes apparent.

In [15], the ratio of discounted duration to a simple payback
period used as the maximum pessimistic job performance index
was suggested to determine the pessimistic durations of the works.
This approach became known as the discounted duration method.
However, under this approach additional information on the pay-
back or income-generating period would be required to calculate
pessimistic work schedules. If such information is not available, it is
possible to simulate the income-generating part of the cash flow,
based on calculating the minimum value of the virtual sale as de-
fined in [16]. Yet, with this approach, we encounter with degeneracy
in the characteristics of both payback periods, because under
a one-shot sale of a built asset, both values of the payback periods
will be determined by the planned duration of construction works.
This negative circumstance can surely be eliminated by replacing
the instantaneous virtual sale by an equivalent annuity, though in
this case many additional conditions are added to the set problem,
which artificially complicates the calculation methodology. There-
fore, we'll further present an improvement of the discounted dura-
tion method outlined above.

Analyzing the change in the discount factor over time, we come
to the conclusion that any income generated or payment made at
the beginning of the project will be higher than the income or pay-
ment assigned to the end of the project. As a result, assuming that
the duration of the work is unchangeable, it appears that if it is done
at the beginning of the project, the unit cost of doing the work will be
higher than if it is done at the end of the project. The given example
shows that the deterministic schedule does not take into account
the reduction in costs associated with money value depreciation over
time. If we assume that the unit cost of doing the work shall not
change over time, the duration of the work must increase and this
increase should be inversely proportionate to the discount factor.

Note the following circumstance. It is assumed that the decrease
in the value of money over time is only used as an estimation charac-
teristic. Extrapolating this assumption to the subject of interest to us,
related to the increase in the work duration over time, the latter can
also be interpreted as a valuation characteristic determining a pes-
simistic increase in the duration of the work(s) in question.

Taking this provision as a foundation, in order to quantify
the pessimistic duration, we’'d need to consider any work consisting
of small elements. Then each small element of the optimistic dura-
tion divided by a discount factor would determine its corresponding
pessimistic duration. It follows from this assumption that the pessi-
mistic duration can be calculated using the following formula:

p a
b= j(1+E)’dt=(—1+E) [(HE) 1] ®)

. Ln(1+E)

As can be seen from formula (3), the calculation of the pessimis-
tic job duration depends on the following values: the discount rate
used as a constant parameter, the work start date associated with
the calculation of the schedule preceding this work, and the deter-
ministic duration of the job being calculated. The algorithm for calcu-
lating a pessimistic schedule is reduced to the following steps.

Step 1. The deterministic schedule is generated according to
the given calculation method using optimistic durations of works.
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Step 2. The zero point in time for the beginning of pessimistic
and optimistic schedules is found.

Step 3. For all activities that start at the zero point in time,
the pessimistic durations and corresponding pessimistic endings of
the works are calculated.

Step 4. The pessimistic beginnings of subsequent activities or
works are also determined, as prescribed by the critical path method.

Step 5. Pessimistic durations and terminations are calculated
for the activities with pessimistic beginnings.

Step 6. If the list of activities/works is not exhausted, return to
step 4 would be required; otherwise the calculation of the pessimis-
tic schedule is thought to be completed.

Note the following specifics of the above algorithm. At step 5,
the pessimistic durations are calculated; however, the pessimistic
duration determined through other alternative methods can be used
to implement the algorithm instead of the duration calculated via for-
mula (3). Also, this algorithm allows the use of any time constraints
presented in project management software. Therefore, the above
sequence of actions can be considered universal enough for the pur-
pose of forming any variants of pessimistic scheduling.

RESULTS AND DISCUSSION

Table 1 shows an example of calculating a pessimistic work
schedule, whose optimistic (deterministic) version is calculated us-
ing the critical path method for early event dates. In the schedules
presented, the discount rate is 30 % per annum, all event dates and

durations are shown in months, whereas the relevant input data are
practically equivalent to those included in the residential construc-
tion duration standards’.

If both calculated work schedules are entered into Project Ex-
pert (PE) and, at the same time, the economic environment of this
4-building development project is simulated therein, the calculation
may result in obtaining all of the cost-effectiveness evaluation crite-
ria for the given project in case of its deterministic and pessimistic
delivery [17]. This is a very useful feature whenever the PE software
is used, given that its basic functionality, related to sensitivity analy-
sis, does not include the calculation of performance indicators for
pessimistic schedules of works.

The methodology presented above can also be applied to
the calculation of construction flows, carried out according to differ-
ent principles outlined in [3]. Table 2, assuming the same input or
source data, shows the results of calculating a pessimistic sched-
ule of works corresponding to the flow organization of construction
works, relying on the method of continuous use of resources (CUR).

The peculiarity of the algorithm applied to this method of con-
struction organization is that the calculated deployment periods are
used to form such timing of events, at which continuous perfor-
mance of the same type of works on all buildings is observed. Fur-
ther, the algorithm is fully adequate to the previous example, but its
application to form a pessimistic schedule does not result in main-
taining the continuous use of resources. This, in our opinion, is not
the main point, since the main priority in forming a pessimistic
schedule of works is the calculation of pessimistic deadlines, which

Table 1. Optimistic and pessimistic schedules calculated using the CPM

Stages of work Preparation Ground zero Above-ground portion Interior works

Number of buildings Start Duration Finish Start Duration | Finish Start Duration | Finish Start Duration Finish
Plan 0 1 1 1 3 4 4 4 8 8 3 11

1 Pessimistic 0 1.01 1.01 1.01 3.17 418 418 458 8.76 8.76 3.76 12.52
Plan 1 2 3 4 2 6 8 4 12 12 2 14

2 Pessimistic 1.01 2.09 3.1 418 2.24 6.42 8.76 5.06 13.82 13.82 2.77 16.59
Plan 3 2 5 6 3 9 12 6 18 18 4 22

3 Pessimistic 3.1 2.19 5.29 6.42 3.57 9.99 13.82 8.67 22.5 22.5 6.84 29.34
Plan 5 1 6 9 2 1 18 5 23 23 3 26

) Pessimistic 5.29 1.13 6.42 9.99 2.54 12.53 22.5 8.64 31.14 31.14 6.13 37.27

Table 2. Optimistic and pessimistic schedules calculated using the CUR method
Stages of work Preparation Ground zero Above-ground portion Interior works

Number of buildings Start | Duration | Finish Start | Duration | Finish Start | Duration | Finish Start | Duration | Finish
Plan 0 1 1 1 3 4 4 4 8 14 3 17

1 Pessimistic 0 1.01 1.01 4 3.38 7.38 8 4.98 12.98 17 45 215
Plan 1 2 3 4 2 6 8 4 12 17 2 19

? Pessimistic 1.01 2.09 3.1 7.38 24 9.79 12.98 5.55 18.53 215 3.27 24.77
Plan 3 2 5 6 3 9 12 6 18 19 4 23

3 Pessimistic 3.1 219 5.29 9.79 3.84 13.63 18.53 9.62 28.15 28.15 7.74 35.88
Plan 5 1 6 9 2 11 18 5 23 23 3 26

) Pessimistic 5.29 113 6.42 13.63 2.75 16.38 28.15 9.78 37.93 37.93 7.1 45.03

1 SNiP 1.04.03-85*. Duration of construction and margin in building industrial facilities and structures. >
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>

Table 3. Optimistic and pessimistic schedules calculated using the CFE method

Stages of work Preparation Ground zero Above-ground portion Interior works
Number of buildings Start Duration Finish Start Duration Finish Start Duration Finish Start Duration Finish
Plan 0 1 1 1 3 4 4 4 8 8 3 11
1 Pessimistic 0 1.01 1.01 1.01 3.17 4.18 4.18 458 8.76 8.76 3.76 12.52
Plan 4 2 6 6 2 8 8 4 12 12 2 14
2 Pessimistic 4 2.23 6.23 6.23 2.34 8.57 8.76 5.06 13.82 13.82 2.77 16.59
Plan 7 2 9 9 3 12 12 6 18 18 4 22
3 Pessimistic 7 2.38 9.38 9.38 3.81 13.19 13.82 8.67 22.5 22.5 6.84 29.34
Plan 15 1 16 16 2 18 18 5 23 23 3 26
) Pessimistic 15 1.4 16.4 16.4 2.93 19.33 225 8.64 31.14 31.14 6.13 37.27

determine the pessimistic cash flow, being the basis for calculating
the performance criteria.

Similarly, pessimistic schedules of works are formed according
to a flow-based method related to the principle of continuity of
works on each building (see Table 3), which was given the name of
the Continuous All-Front Endeavour (CFE) method.

Now let us analyze the applicability of the results of calculating
pessimistic durations in the PERT module of Microsoft Project, for
which we should consider the specifics of setting the probable
work duration. As was noted above, this duration is relevant only for
unimodal distribution density functions. But if we consider symmet-
ric distribution functions, we can calculate the average duration for
different distribution types using variations of weight coefficients.
For example, taking wy = 3, w, = 0 and w; = 3 and using formula (1),
we can calculate the average time of any symmetric distribution
and it is not necessary to preset its most probable value. As for
asymmetric distributions, their relevance can be justified by deter-
mining the asymmetry coefficient, though its calculation will require
additional statistical data which, as has already been noted, are
extremely limited. Therefore, in our view, the PERT analysis can be
limited to the setting of only two parameters, one being the planned
duration and the other the pessimistic duration.

CONCLUSION

The presented article has given the methodology, its justifica-
tion and practical examples related to the formation of pessimistic
schedules of works, depending on the discount rate, which by its
main purpose is used to assess the economic efficiency of invest-
ment projects.
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popa cuTyauuin aBTopamu paspaboTaHa MeToavKa AMCKOHTU-
poBaHWs NPOAOIHXUTENBHOCTEN paboT, no3sonswolas hopMu-
poBaThb NECCMMUCTMYECKME pacnucaHus paboT. MpakTuyeckas
NnonesHoCTb npepnaraeMor MeToAMKM 3akflo4vaeTcs B TOM,
4YTO pacyeT NEeCCUMUCTUHECKUX MPOAOIDKUTENBHOCTEN paboT
noctaBjieH B 3aBUCUMOCTb OT ,U,I/ICKOHTHOVI CTaBKW, KoTopas
Mo CBOEMY OCHOBHOMY Ha3HaYeHWO UCMOSb3YeTcs ANsi OLEHKM
3KOHOMUYECKON 3hHEKTUBHOCTU WHBECTULIMOHHBIX MPOEKTOB,
a NnoaToMy Bcerfa ABMsfeTcA akTyanbHbIM NapaMeTpoM Ans Nto-
60ro pa3pabaTbiBaEMOro CTPOMTENIbHOIO NPOEKTA.

KnroueBble crioBa: yripassieHne npoekTamu, niaHnpoBaHue se-
POSITHOCTHBIX PacrMcaHnii CTPOUTESIbHbIX Pab0T, OLEHKa SKOHO-
MUYECKOV 3¢hhEKTUBHOCTU MPOEKTA, METOAbI MOTOYHOIO CTPOU-
TesibcTBa, PERT-aHanm3 cTpouTesibHbIX MPOEKTOB
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Setting a problem on the rational allocation
of a resource, intended to ensure integrated
enterprise security

This article introduces the resources of an enterprise as a rich internal potential, which is aimed at the sustaina-
ble functioning of the production process. For the first time, in the form of a problem, a new consolidated meth-
odologically described direction is presented, the solution of problems in which is focused on the resource pro-
vision of subsystems included in the complex security of an enterprise. Approaches using existing methods in
the integrated security of enterprises are analyzed, peculiarities of their application are considered. Justifica-
tion for choice of the Lagrange multiplier method is presented, with the use of which statement of a problem
for the rational distribution of the resource intended to ensure the sustainable functioning and development of
departmental (industry) subsystems included in the integrated security of the enterprise is formed. The article
presents a statement of the problem of the rational allocation of resources (material, economic, time, labor, in-
formation, the rational use of which allows the integrated security system to move to a higher level of develop-
ment. The solution of particular problems that are part of the content of the methodologically described prob-
lem will make it possible to develop a methodology for the synthesizing of integrated security that can adapt to
various conditions of enterprise functioning (routines of daily activities, as well as threats and emergencies of
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a natural and man-made nature), which has important economic value for Russia.
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INTRODUCTION

rather long period, covering the beginning
Aof the 19th century and up to the present,

is marked by a constant increase in inter-
est in technosphere safety, the solution of tasks in
which requires constant improvement and devel-
opment. Recently, the focus of fundamental, sys-
temic and applied research in the field of analysis
and management of technospheric safety, taking
into account the accumulated experience of set-
ting and solving this problem, has acquired a new
importance in connection with the transition from
2018 to a fundamentally new level of solving is-
sues of scientific analysis , regulation, regulation
and ensuring of technosphere safety and protec-
tion against emergencies in accordance with
the Decrees of the President of the Russian Fed-
eration on the basis of state policy in these areas
for the period up to 2030 and beyond [1, 2].

The analysis of the statistics of accidents, fires,
damage to health or the death of personnel working
at the enterprise allows us to conclude that the so-
lution of tasks related to improving the safety of
the functioning of industrial safety (IndS), fire safety
(FS), labour protection (LP) at enterprises is of
exceptional importance for the state and society,
their solution is one of the priority areas for en-
suring the national security of Russia [3]. The in-
troduction of a new approach to safety manage-
ment at an enterprise requires the development of
an appropriate scientific and methodological ap-
paratus (methods, techniques) that allows you to
manage this state [4]. It is obvious that stabiliza-
tion of the situation in departmental (sectoral) sub-
systems (IndS, FS, LP) at industrial enterprises of

Russia will be able to occur when, in general, for
the integrated security (hereinafter — IS) of these
enterprises, a course is chosen according to its
purposeful and comprehensive development [5].
The development of the security of any enterprise
is a change in the old approach to its manage-
ment formed over the years and the introduction
of such a new approach that would be based on
the results of introducing innovations, advanced
knowledge in science, application of new tech-
nologies [6]. The key idea in solving the problem
of ensuring the qualitative level of safety at
the enterprises of the Russian petroleum industry
is directly related to the development of an inte-
grated intersectoral approach based not only on
scientific and technical achievements and meth-
odological approaches in the field of reliability,
safety, survivability functioning of physical ob-
jects [4, 7, 8], but also in building adequate tools
for organizational and technical work for the tran-
sition of IS system of industrial enterprises to
a new qualitative level of development [9]. Previ-
ous studies indicate the fact that the problems of
providing IS system for oil and gas sector (OGS)
in Russia are complex and multifaceted, their so-
lution requires consideration of the interaction
between industry subsystems (IndS, FS, LP),
which have the properties of adaptation to coun-
teract accidents and fires [3, 5, 10]. The circum-
stances presented above are characterized by
a high degree of relevance, have a direct relation
to the management of IS at industrial enterprises,
require a detailed in-depth study of the mecha-
nism of functioning of industry subsystems (IndS,
FS, LP), included in the content of IS of enter-
prises OGS in Russia.
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METHODS

In this study, the method of analyzing and criterion of Hegel
were used. Any developing management system strives to
achieve a compromise, based on rationality, between stability and
development in the course of its operation. Everything that devel-
ops is contradictory, and “contradiction is the criterion of truth,
the absence of contradiction is the criterion of delusion” (Hegel).

The increase in the number and technical complexity of haz-
ardous production facilities at the enterprises of the OGS requires
the use of various types of resource means (material, economic,
time, labor, information, etc.) designed to ensure the stable func-
tioning of the IS [11, 12]. In turn, stability and development (based
on rationality), used in the field of IS, are two extreme points of
interrelation, as they reflect the dialectical unity of opposites,
namely:

« stability denies development, at the same time it acts as

a foundation, without which it is impossible;

* development destroys stability, as it requires the introduc-
tion of a new scientific and methodological apparatus used
in the form of procedural knowledge for subsystems (IndS,
FS, LP), which makes it possible to ensure the adaptation of
subsystems to counteract accidents and fires for their more
stable functioning [13-15].

More and more attention paid to the issues of rational use of
various types of resource funds intended to ensure the stable
functioning of the IS of oil and gas companies of Russia, knowl-
edge of the characteristics relevant to the rational use of resourc-
es can support the search for the right tools to bring Russian in-
dustrial enterprises to a new qualitative state.

The article will not present the whole complex of tasks solved
at the enterprise related to the distribution of the resource in mon-
etary or material terms, but only part of it related to the potential
of the working personnel performing labor duties to ensure de-
partmental (sectoral) subsystems included in IS of the enterprise,
where with the help of the indicated potential it will be possible to:

¢ analyze the statistics of hazard occurence in industry areas
(Rostekhnadzor, the Ministry of Emergency Situations of
Russia, the Ministry of Labor, etc.), to build a structural dia-
gram of the factor relations between sources of occurrence
and receivers of hazards, to determine the parameters of
the susceptibility of these areas to the impact of hazards,
their initiation of secondary influencing factors;

* to assess the reserve of reliable functioning of departmental
areas included in the IS of the enterprise, which will allow
the formation of a resource for sending to those points in
the first place, which have the highest risk indicators.

The structural content of the system study on the distribution
of the resource intended for the IS of the enterprise is presented
(see Fig. 1).

The consistent description of the block elements included in
the content of the blocks (Fig. 1) will allow the development of
methodology as a science that studies the pattern of emergence
and development of methods for cognition of IS. Methodology as
a particular system of knowledge that arises at the methodologi-
cal stages of cognition is the study of methods and theories that
arise at the corresponding stages of cognition [16]. Some of
the most important points of application to the methodology
of the IS of an enterprise as a science include the formulation of
a scientific problem will be presented in this research.

.

THE EMPIRICAL SYSTEM ANALYSIS <

1 Stage
Study of the requirements
of the guidance documents

2 Stage

==

Identification and study
of revealed contradictions

3 Stage
Collecting statistics
on the occurrence of hazards

=

PROBLEM-ORIENTED DESCRIPTION ‘

l _— The problem formulation ‘
= Defining the purpose of the study ‘ Selection of the research object B
— 1 . e . - <+ —
The choice of indicators of achievement Refining the structure of elements
and relationships
— > Assigning conditions for achieving a goal . i ] <
Description of attributes of object properties
— Research method and problem statement S
Assumption parameters
|
METHODOLOGICAL SYSTEM ANALYSIS

System analysis of models of technogenic emergencies that are suitable for: A |
- identification of the objective patterns of their occurrence and prevention;
« calculations of the coefficient of the influence of the human factor on subsystems included in the integrated security of the enterprise;
- verification of the results obtained for novelty and reliability

Fig. 1. The structural content of the system study on the distribution of the resource intended for the IS of the enterprise
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RESULTS

Statement of the problem of the rational distribution of re-
sources to ensure the IS system at the enterprises of the OGS of
Russia in the conditions of development demonstrated below.
Task is to reduce accidents and fires at Russian oil and gas com-
panies, a common limited resource is allocated equal to the gen-
eral indicator S, which combines all resource private volumes S,
in the form of targeted resource investments in departmental (in-
dustry) subsystems (IndS, FS, LP), included in the IS enterprises:

N
s=3s, (1)

n=1
A problem to be solved: how to allocate the common resource
S, allocated by the enterprise for the stable functioning of the IS
system, in such a way among the elements of departmental (in-
dustry) subsystems (IndS, FS, LP) in order to obtain the greatest
effect in the development of a stable system of IS functioning at
the oil and gas company of Russia in conditions of restrictions on

its total volume of resource provision:

3s, <S. @)
n=1

In order to obtain the best indicator of the development of
a stable functioning IS system of OGS of Russia (P), it was neces-
sary to redistribute the order of resource allocation so that it
would be targeted to eliminate violations of precisely those activi-
ties in the ranking list that have a high index of impact on the oc-
currence of events (accidents and fires) with maximum damage.

There is a mathematical problem of finding the largest value
of the function:

P=F(S, Sy . Sy), ©)

subject to the following restrictions:

e for the total amount of resource provision, represented by
variables in the form:

S§,+S,+...+5, =S; (4)

o for allocated private volumes of resource support intended for
departmental (industry) subsystems (IndS, FS, LP) in the form:

S$,>0,S5,>0,..., S, >0. (5)

Values in the form of indicators of partial volumes S;, S,, ..., Sy,
subject to the restrictions represented by expressions (4), (5), are
considered as uniformly overhanging from the central point M(S;, S,,
..., Sy) weights (loads) related to indicators private volumes S;, S,,
..., Sy adjacent to the lateral surface of the cylinder (Fig. 2).

The maximum value of the function represented by expres-
sion (3) is on the surface of downwardly sloping lines supporting
weights at the top of the cylinder (point M,), where all coordinates
except one are equal to zero, and the zero coordinate S, = S. At
this point of the top of the cylinder (point M,) the equality:

dP = E,AS, (6)
where E, — the significance of the contribution to the k industry

(IndS, FS, LP), the value of which is directly proportional to the dis-
tance (from the lowest point of the weight (load) to the point M,,

Fig. 2. The Steady State Weighting Factor of subsystems of IS
of oil and gas companies of Russia

located at the top of the cylinder (see Fig. 2). Thus, the greatest
value of the function represented by expression (3) has the stress
vector in the direction of the line downwards, the weight (load) of
which is as close as possible to the risk line.

For the efficient use of the enterprise resource intended to
provide the IS system, the application of the Lagrange multiplier
method is justified [17-21]:

N
L(S, S,, ... Sy, N)=F(S,, S,, ... Sy, A)+/\[S—ZSHJ, 7)
n=1
where A — Lagrange multiplier.
The extremum condition for expression (8) was written as:

oL oF
K=£((sﬂ Spon S-N)=E~A=0(n=12.,N) (g
oL d
= =5-35,.
55, " ST

With an increase in the resource contribution — S by dS for in-
dustry subsystems (IndS, FS, LP), when the extreme point from
the point M(S;, S,, ..., Sy) moves to the point M, (S, +dS;, S, +
+dS,, ..., Sy+dS,) (Fig. 6), the mathematical expression is:

N
dS=>YE, ©)
n=1
where E, — the efficiency of the resource's contribution to
the subsystems (IndS, FS, LP). Hence, the development of a sta-
ble IS system functioning at an oil and gas company of Russia
can be represented as:

N N
dS=YE,dS, =AY dS, = AdS. (10)
n=1 n=1

It follows from the ratio presented by formula (10): dP = AdS,
which confirms the meaning of using Lagrange multipliers (A),
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which is considered as the efficiency of the resource’s contribu-
tion to the development of a stable functioning IS system at Rus-
sian oil and gas companies.

This leads to the conclusion that if we consider the develop-
ment indicator for a stable functioning IS system of an OGS of
Russia as one of the most important safety indicators, then based
on the use of the Lagrange multiplier method, factor indicators
(weights) that affect the occurrence of joint events (accidents and
fires) can be determined:

o Sy) ()

which can be used to derive all the causal factors affecting
the state of the IS system functioning at the enterprises of
the OGS of Russia can be obtained.

CONCLUSIONS

The author of the article, in order to solve the tasks, included
in the content of the presented problem, guided by a methodol-
ogy that includes in its content both previously known methods
and newly proposed ones [4], tried to achieve results in obtain-
ing new scientific knowledge, based on the presentation justifi-
cation of the chosen methods to obtain new results, which in-
cluded in the content of the developed scientific and
methodological apparatus, which is understood as part of
the theory in the form of an arsenal of procedural knowledge,
the main elements of which are the methods and techniques
used to solve scientific and practical problems [16].

Subject of Research

Methods, algorithms and information technologies for
monitoring and evaluating the quality of system integrated

security management at enterprises of Russian OGS, providing

adaptability to new conditions for the development
of the system under consideration

Particular Solution of a given task No. 1

To develop a model for assessing the state of an existing stable

functioning IS system at enterprises of Russian 0GS

Rationale for the use of
research methods

TASK: Solution:

The sequence of solutions to the problem presented above
consists in solving particular scientific problems:

e particular scientific task No. 1, related to the development
of models for assessing the state of the existing stable-
functioning IS system at the enterprises of the OGS of Rus-
sia;

* particular scientific task No. 2, related to the development
of a methodology for assessing the state of the IS system
at the enterprises of the OGS of Russia.

Information about the content of setting and solving particu-
lar scientific problems is presented with the help of an arsenal of
tools included in the content of the scientific and methodological
apparatus used to obtain new scientific results (Fig. 3).

Previous studies indicate that the problems of ensuring
the IS of oil and gas companies of Russia are complex and mul-
tifaceted, the results of modern research used in the practical
activities of enterprises indicate the need to develop a full arse-
nal of tools that can counteract accidents and fires at oil and gas
companies of Russia.

The article presents a theoretical justification and develops
a problem statement for the rational distribution of the resource,
to ensure the IS system at the enterprises of the OGS of Russia.
To achieve the goal, it is necessary to use an arsenal of tools
(models, methods, techniques, etc.) included in the content of
the scientific and methodological apparatus, the adequacy of
the use of which was confirmed when solving particular prob-
lems.

Research problem

Subject of Research

Development of the scientific method of the logical
apparatus: the model of the methodology, which is used
to adapt subsystems (IndS, FS, LP) to new qualitative
conditions, which make it possible to improve the state
of IS at enterprises of Russian 0GS

Research methodology

Particular Solution of a given task No. 2

To develop a methodology for assessing the state of system
at enterprises of Russian 0GS

TASK: Research methods Solution:

Proposals for the implementation of the methodology
for assessing the state of the system in the practical
activities at enterprises of Russian 0GS

Fig. 3. The model of solving particular scientific problems
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This article describes the benefits of using information modelling technologies, in particular, in the implemen-
tation of unique real estate objects. Automation of the stages of project implementation, especially in the im-
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INTRODUCTION

tthe present time there is a rapid development
Aof digitalization of the construction industry in

Russia. The realization that without information
modelling technologies (hereinafter referred to as IMT)
and artificial intelligence (hereinafter referred to as Al)
the development of the industry is impossible has be-
come fundamental in the development of IMT in Rus-
sia. It is thanks to IMT and Al that it became possible
to implement complex projects with higher quality val-
ues. The use of IMT in the construction industry is one
of the effective ways not only to bring the construction
industry to a new level, but also to make the construc-
tion process more efficient [1].

The need for the construction of unique build-
ings is determined by social, technical, environmen-
tal needs, economic feasibility, as well as new
trends towards creating a modern look for the city
with the primary preservation of the surrounding
landscape. It is characterized by the creation of
space-planning solutions using multi-level spatial
elements (underground spaces, passages, atri-
ums), a combination of various functional areas,
the use of environmentally friendly materials, and

Concept and FEED (Front-End Engineering
Design). This stage includes a set of economic and
engineering surveys that establish the economic
feasibility of locating and operating a construction
site in the considered development area.

As a result of this stage, the following results
can be obtained:

1. Provision of construction industry with local
building materials, water, electricity.

2. Production capacities use of local construc-
tion companies and contractors.

3. The current local transport infrastructure use
and its further development.

IMT at this stage is used not only in the form of
an information model of an object, but also for
the purpose of timely exchange of initial permits to
allow to conduct electronic document management,
conclude contracts, track the phasing of the project
at this stage, etc.

Effects and costs at this stage: simulation mod-
elling (case study of the project). Calculation of al-
ternative costs of ICP.

Engineering. At the stage of engineering
a construction object, engineering solutions, parts

the introduction of innovative engineering solutions.

MATERIALS AND METHOD

An analysis of the specifics of the IMT applica-
tion at individual stages of the life cycle made it pos-
sible to identify the achieved effect and the main
costs, as well as to form the optimal mechanism for
the IMT application in the implementation of devel-
opment projects.

and sections of project documentation are consid-
ered, analyzed and agreed upon in various state
authorities, depending on the type and nature of
the work performed, the inhabited area or region
where construction is underway.

At the final stage of the construction object en-
gineering, in accordance with the current regulatory
documents, an examination of engineering solu-
tions (technical documentation) is carried out. Dur-
ing the implementation of the project, the project is
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checked for compliance with the engineering assignment, the qual-
ity and correctness of the decisions made, the level of the modern
construction base, the progressiveness of the design and architec-
tural solutions of the facility, methods of organizing and mechaniz-
ing construction processes.

As a result, project documentation should reflect solutions that
are oriented towards manufacturability and provide mandatory con-
ditions and opportunities for subsequent periods of the life cycle of
a construction object, including:

1. Ensuring standard values of construction loads (for the peri-
od of construction) and operational loads (for the period of opera-
tion) on structural systems or individual elements of the designed
construction object.

2. The possibility of ensuring the efficient and safe operation of
the designed building or structure and requirements, including
the maintenance of structural elements of the building, networks of
its engineering and technical support systems.

3. Ensuring the convenience of conducting inspections and sur-
veys of the technical condition of the structural system, carrying out
scheduled repairs during the operation of a building or structure.

Effects and costs at this stage: reduction of engineering time
due to the use of backlogs from the model built at the previous
stage. The quality, accuracy of the project increases, its suscepti-
bility to changes increases. The time is reduced and the accuracy
of constructive, estimated costs and other calculations is increased.
The complexity of the initial design stage, which lays the foundation
of the model, increases due to the need to simultaneously start
modelling all sections of the project and the need to create new
elements in the library of modelling elements. There is a restructur-
ing of the costs according to the development contract of construc-
tion documents in favor of the engineering stage. The correspond-
ing restructuring of the contract amount with specification for each
of the projects becomes relevant.

Construction. The construction phase is key to ensuring
the performance and performance established during construction
surveys and engineering periods.

These characteristics and indexes determine the reliability and
safety level of the subsequent operation of a building or structure.
The scope of application of information modelling technologies at
this stage is formed on the basis of a technological order that in-
volves the implementation of simple and complex processes of con-
struction and installation work. Their structure, volume and composi-
tion are determined by the adopted structural system of the building,
the parameters of structural elements, as well as the uniqueness and
technical complexity of the construction of a building object.

Effects and costs at this stage: cost reduction > 10 %, along
with an increase in the quality of the building project and the imple-
mentation of construction and installation works.

Exploitation. The stage of operation of a building object under
construction (new construction, reconstruction, enhancement) is
the main and target stage of its life cycle. Maintenance of the con-
structed construction object is carried out after obtaining permis-
sion to put the object into operation. The task of the management
company is to assess the technical condition and maintain the aes-
thetic, structural characteristics, as well as reliability and safety in-
dexes at the established level, during the established service life of
the building.

The assessment of the technical condition is carried out, in-
cluding using the information model, by periodically checking
the conformity of the characteristics of structural systems and load-
bearing structural elements.

Planned maintenance and preventive measures ensure
the preservation of the performance of structural systems and/or
individual structural elements (especially load-bearing elements)
and compensate for the detrimental effect of influencing factors that
occurred in previous periods of the life cycle of a construction ob-
ject (survey, engineering, construction).

Dismantling. The transition to this stage is possible when neg-
ative impact factors appear in a dramatic number (for indexes of
functional efficiency and the level of operational safety) of defects
and damage to the structural system or individual load-bearing
structural elements of the construction object.

The organizational and technological order of the demolition of
the construction site is carried out in accordance with the charac-
teristics of the technical condition of the structural system, the loca-
tion in the surrounding urban development and the requirements of
regulatory legal acts.

Effects and costs at this stage: improving the quality of the ob-
ject at the stage of commissioning and at the stage of operation.
Reduction of costs for the facility operation, for the cyclic change of
the facility (overhaul works, reconstruction, etc.).

The improvement of digitalization in construction should be not
only the information model of the construction object, which is
an object shared information resource, the main function of which is
to ensure the possibility of teamwork on the project of all partici-
pants in the investment and construction project at certain stages
of the object's life cycle, but also a large digital platform, uniting all
participants in the ICP implementation, who have access to the in-
formation model of the building and related documentation.

The presented mechanism will be effective not only in terms of
“transparency” in the implementation of the project, but also in
terms of control of all participants in the ICP.

The implementation of the main function of the information mod-
el is possible only if the model is part of a single digital environment
capable of ensuring the continuous receipt, processing, account-
ing and analysis of information from various sources throughout
the entire life cycle of the object.
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The creation of a unified digital environment is also gaining stra-
tegic importance in view of the need to reduce interaction during
the implementation of construction investment projects (see Fig. 1).

Creating a single digital environment can be done in several
ways:

1. Internal solution. Various schemes are used using network
folders or some kind of software that ensures work within the com-
pany itself.

2. Specialized software is used. The scheme generally looks
like this: the company's server has software, each user's PC has
a frontend. Only the owner of the system can take full advantage of
the system.

3. Cloud solution. The most promising way to organize a com-
mon platform. The main feature is that full functioning is provided.

RESULTS

The engineering of unique, high-rise and long-span buildings
and structures requires mandatory and full-scale scientific and
technical support. The tasks of scientific and technical support
(hereinafter — STS) in the design and construction of unique, long-
span and high-rise buildings and structures are to ensure the safe-
ty of people, the construction site and the reliability of the structures
being built. Also, the tasks of the STS are:

1. Solution development to eliminate violations identified during
the monitoring of engineering solutions.

2. Science-based and optimal solutions development, participa-
tion in the identification of design and engineering solutions.

3. Building and structure state forecast, taking into account pos-
sible types of impacts.

Conducting STS includes the following scope of work:

Huuypmposanite
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Fig. 2. Card of the construction site. Project general data
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1. Evaluation of the results of engineering and geological sur-
veys.

2. Participation in the development of the concept of the engi-
neered object.

3. Engineering documentation analyses to improve design and
space-planning solutions.

In this regard, the use of IMT, in particular, in the implementa-
tion of development projects of unique objects, is extremely neces-
sary in order to eliminate errors.

Let’s consider the use of a digital platform and other IMT op-
portunities in order to implement unique ICP.

Thanks to a digital platform, it becomes possible to monitor
the status and change of the project in real time. To do this, there is
the “General Information” tab, which displays general information
on the project, a widget with the current status of the project, and
a matrix of strategic risks. When you click on the “Editing log” link,
a generated report on editing the card by users opens, the date
and time of the change, the author, the changed field, the old and
new value. This is extremely important in order to implement
the project better (Fig. 2) [2-5].

Let us consider one of the possibilities of the digital platform —
“Detailed Schedule”, which is a Gantt Chart, it reflects all the ele-
ments of the PC of the construction site (Fig. 3).

To ensure the integrity control of the calculations, the system
stores a schedule that includes all the work (including summary
tasks) of the project and its subordinate construction objects in
the “Full Project Schedule”. It is important to pay attention to the fact
that when data from domestic digital platforms is generated, it is
possible to generate graphs with a Gantt chart without using for-
eign software. The schedule can be both formed on a digital plat-
form, and full-fledged work of specialists can be carried out in it.
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Fig. 4. Project director’s panel

Let us consider the possibilities of digital platforms for project
management. The Project director’'s panel displays analytical sec-
tions of information on project data (Fig. 4).

Analytical sections are displayed as widgets — graphic blocks
of information. The Project director’s panel displays information on
projects to which the user has access based on project roles [6, 7].

Some of the important features in the unique project implemen-
tation, in particular, are the stages on which attention is closely fo-
cused (Fig. 5, 6).

At these stages, due to the fulfillment of the tasks of the STS,
changes may be made to the project, which entails postponement
and unforeseen costs. These risks, of course, must be taken into
account when planning the stages of implementation of the ICP.

All changes, after agreeing with certain authorities, must be
made to the schedule used in the digital platform so that all project
participants have up-to-date information. This is important in site
planning, tendering processes, etc.

Considering the need for constant up-to-date information
and documentation, it is important to use a shared data environ-
ment (Fig. 7).

L B

This digital platform allows not only all ICP participants to work
in one information field, but also to perform tasks such as:

1. Documentation approval.

2. Carrying out the transfer of documentation and other materials
from the technical customer to all counterparties.

3. Work performance documentation release.

It is necessary to pay special attention to this list and work in
the general data environment, since the implementation of unique
objects implies not only the implementation of high-quality docu-
mentation and quick verification, but also the circulation of other
materials between all counterparties in the engineering process
and construction and installation works, in order not to overrun
the schedule. This is most important when passing the state exper-
tise, both initially and repeatedly, as well as when obtaining techni-
cal specifications.

The possibilities of using IMT make it possible to control engi-
neering decisions at any stage of construction and installation work.
This can be done using the information model of the building, which
is carried out at the design stage and finalized at the engineering
stage of the working documentation (Fig. 8).
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In addition to control, it becomes possible to check volumes
and specifications, which speeds up not only the check on behalf
of the technical customer or management, but also the engineering
check by the contractor — the main specialist. Also, there is an op-
portunity to generate reports in order to identify and prevent sched-
ule overrun [8-10].

The capabilities of the digital platform allow not only task and
documentation exchange between counterparties, but also the fol-
lowing:

1. Bill of quantities formation based on the information model of
the building.

2. Signing contracts and additional agreements with contractors.

~
A4
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3. Load brand-list materials and equipment in order to form,
among other things, cost calculations and other materials for pur-
chases (Fig. 9).

Digital platforms also allow the execution and acceptance of
construction and installation works, namely:

1. The scope of work formation and coordination.

2. Possibility to activate and conduct COA-2 via the platform,
skipping all the steps according to the scheme, which is used every-
where.

3. In the absence of agreement on behalf of the customer of
COA-2, assignments are submitted, thereby, simultaneously exercis-
ing control over construction and installation work.
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Fig. 11. Performing the acceptance of construction and installation works, checking the volumes

4. As-built documentation formation for verification by the gen-
eral contractor/technical customer (Fig. 10) [11, 12].

Throughout the investment and construction project, control of
resources and tasks is carried out using the Timeline module,
where a work schedule is formed based on the elements of the in-
formation model and previous calculations. Also, an important task
solved by this module is the data integration taken from different
systems and control over the implementation of investment and
construction projects, including deadlines.

Through BIM360 Field integration, data on the actual work ex-
ecution is entered into the module, which allows to display the cur-
rent progress of work and adjust plans. These data are entered
through checklists. This module contributes to the control of
the schedule not only at the construction and installation stage.
There is an opportunity to make changes and plan work for some
time in advance, which is important at the pre-project stage [13].

For example, the FSK group of companies, with the help of its
partner, BIMSoft, is developing a tool that specializes in working
with a 3D view. This tool is called G-Viewer. It is designed to work
with the information model directly in the cloud. The tool allows to
make any selection of elements, whether it is a selection of ele-
ments in the 3D view itself or a selection through a special tool, then
it is possible to select elements by sections or floors, or by any
other parameter value. Further, these selections can be saved and
used in work with other modules [14, 15].

This reduces the dependence on the work of engineering or-
ganizations and on the accuracy and correctness of their data input
into the elements of the information model (Fig. 11).

This tool is especially useful in the implementation of unique
and long-span objects, due to the emerging opportunity to verify
and control the accuracy of engineering solutions [14, 15].
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DISCUSSION

The low interest of the main participants in the construction
market is based on the following facts:

1. Lack of all-inclusive solutions.

2. Lack of understanding of the applied effect of digitalization in
construction — a real acceleration of construction and cost reduction.

3. Difficulty in implementation due to different production pro-
cesses for each company.

4. Low level of computer literacy among industry employees.

5. Lack of proven and full-fledged analogues of key IT products
for construction (for example, MS Project, Primavera).

6. Lack of qualified specialists in the field of IT, in particular in
the field of computer vision, big data.

7. Lack of available data for the algorithms and platforms devel-
opment for piloting new solutions.

8. Long payback cycle of in-house development.

CONCLUSIONS

At the present time there is a trend towards the construction
industry digitalization in Russia. The reason for this was the under-
standing of the key participants in the implementation of develop-
ment projects that without the introduction and use of digitalization,
and in particular, IMT, at all stages of the life cycle it is impossible
not only to implement projects more effectively, but also to become
more competitive in the global market. The use of BIM technologies
in construction and design is one of the effective ways both to bring
the construction industry to a new level, and to make the construc-
tion process better and more efficient.

Problems are identified and their solutions are proposed during
coordination and documentation processing:

1. Control of the movement of the developed documentation.

2. Improving the quality of the developed documentation by
simplifying and automating verification.

3. Loss free communication between project participants.

4. Online availability of the entire history of the transfer/approval
and discussion of documentation.
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The main principles of construction
and restoration work in emergencies

The article deals with the implementation of construction and restoration work in emergency situations after mil-
itary actions, the main principles of restoring the urban environment, as well as problems and risks associated
with conducting restoration work. Construction and restoration work is an important tool for minimizing the neg-
ative consequences of accidents, natural disasters, military actions and ensuring the safety and environmental
security of the population. The paper considers questions about organizational and managerial activities when
carrying out construction and restoration work in emergencies, principles used during construction, planning, or-
ganization, and conducting restoration work. The main principles of urban environment restoration are consid-
ered, which include: the creation of a harmonious community is achieved through the establishment of tolerance,
a comfortable and competitive environment for social development; cultural and religious diversity is expressed
in the formation of multiculturalism in restored cities; this can be achieved through ensuring accessibility of urban
infrastructure and public services; balanced urban planning, attracting investments; preserving cultural heritage;
complying with environmental norms; promoting sustainable land use; improving living conditions, fostering so-
cial integration, and creating opportunities for education and culture; including educational; cultural, and sport-
ing events. Development of transport networks, risk and safety management in the urban environment, respect
for human rights, development of long-term strategies for rebuilding cities after military actions, improvement of
housing conditions, establishment of cultural ties, and others. The stages of construction and reconstruction work
are considered, which include damage assessment and planning work, clearance of sites of military actions, tem-
porary restoration, restoration of infrastructure, and economic recovery.

Keywords: the principles of construction and restoration work aimed at restoring urban infrastructure, restora-
tion of buildings and structures, construction in emergencies, types of emergencies, construction principles, na-
tional strategies for urban development, urban legislation and regulatory requirements, urban planning and de-
sign, local economy and municipal finances, adaptation of city development programs to local conditions, stages
of construction and reconstruction work
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uring the evolution of human civilization,
Dthere have always been emergencies of
a negative and destructive nature in the lo-
cations where people live. Natural disasters, tech-
nological accidents, terror acts, military actions —
all of them make comfortable living for people more
difficult. One of the most significant directions in
light of current events is the reconstruction of cities
that have been destroyed as a result of military ac-
tions [1]. The directions for carrying out construction
and restoration work include not only the beautifica-
tion of territories and the creation of conditions for
comfortable living, but also the design of a concept
of the restored territories development [2].
Construction and restoration work is a complex
of activities aimed at restoring industrial, commer-
cial, residential infrastructure. The aim of these
measures is to restore vital installations as soon as
possible to ensure the comfortable living of the pop-
ulation with minimal economic losses. However,
carrying out work after emergencies is often associ-
ated with risks and difficulties, such as lack of

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

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

o g b~ W N =

resources, temporary residence restrictions, safety -

problems of people in sites of destruction, and
the design of concepts of further large population
centers (cities) development [3].

Construction and restoration work in the military
zone is one of the most challenging tasks since it
involves not only the process of restoring damaged
objects, but also restoring of life and infrastructure
as a whole [4]. Such work can be divided into sev-
eral stages.

Firstly, damage assessment and work planning
are conducted. This stage involves the inspection of
damaged buildings, military action areas, and infra-
structure to determine the damage and scope of
work needed. Additionally, a work plan that takes
into account all necessary measures to restore life
and infrastructure is created [5].

Typically, the assessment of damage is based
on a conventional indicator, where 10-20 % of
the damage is considered insignificant and entails
major restoration work. The conventional indicator is
characterized by visual inspection and project
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indications of the building, as well as analytical conclusions of spe-
cialists. If there is a disputed assessment, additional expert re-
search is carried out by specialists.

Damage associated with 20-35 % can be considered as mod-
erate, requiring specialists to evaluate the possibility of restoring
the damaged building structures, taking into account their function-
ality, social and historical significance, as well as financial costs.

Damage associated with 35-50 % can be considered as se-
vere and requires immediate evaluation by specialists. Restoration
is considered only if the object has special historical value or sig-
nificant social significance.

Damage associated with 50-70 % can be considered as com-
plete, requiring the construction of a new object if the reconstruc-
tion of the destroyed object is necessary [2, 6].

Secondly, cleaning up military sites is necessary. This involves
removing ammunition and other hazardous materials that may re-
main on the site, making it safe for restoration or demolition work to
be carried out.

Thirdly, temporary restoration. It involves the objects that can
be quickly restored to improve the quality of life for people and
make it easier for them to live in these conditions.

Fourthly, restoration of infrastructure. This stage involves
the complete restoration of real estate and infrastructure. This in-
cludes repairing roads, bridges, airports, hospitals, schools, indus-
trial facilities, and other objects that were destroyed during the mili-
tary actions.

Fifthly, economic recovery begins after the infrastructure has
been restored. This transition stage includes supporting small busi-
nesses, restoring financial stability, providing loans and other
measures that help to recover the economy.

The requirements for construction and restoration work in a war
zone are very high as it is necessary to restore all aspects of life in
the area and improve the lives of its inhabitants. However, with op-
timal planning and the use of effective technology, these works can
be performed at the highest level [7, 8].

Apart from the stages, there are other important aspects to
consider when carrying out construction and restoration work in
a war zone.

The first aspect is safety. All work must be carried out with
the increased focus on the safety, as unknown dangers may remain
in the war zone. Workers must practice extreme caution and use all
necessary protective equipment.

The second aspect is the provision of materials and equipment.
Access to materials, equipment, and specialized machinery is nec-
essary for carrying out the work. Materials are needed for construc-
tion, neutralization of explosives or hazardous waste.

The third aspect is the education of local residents. Local resi-
dents can participate in construction and restoration work, which
can help them maintain the restored and created objects in proper
technical condition based on their own experience. Their training
can reduce the need for specialized labor and speed up the recov-
ery process.

It is important to note that the process of restoration in a war
zone is a long-term process that can take several years. Control
and support must be maintained throughout the entire recovery pe-
riod. The process of construction and restoration work in a war zone
is very complex and requires a lot of time, resources, and labour.
However, it is an important step in restoring life and public infra-
structure. Proper planning of work, safety, access to materials and
equipment, education of local residents, and support throughout
the recovery process are key factors for success in this process.

Another important aspect when carrying out construction and
restoration work in a war zone is social responsibility. Workers must
understand that their work helps to restore normal life for people
who have been affected by the conflict. Therefore, the main priority
when carrying out work should be to improve people's quality of life
and restore infrastructure. When designing the reconstruction, it is
important to consider the needs of the local population and create
a comfortable and safe environment for them to live in. A key factor
is the sustainability of the results achieved, i.e. ensuring the long-
term provision of restored objects.

Another major issue when working in a war zone is the disposal
and neutralization of explosive objects, hazardous waste, etc. Spe-
cial equipment and trained staff are necessary for safe and environ-
mentally friendly disposal [9, 10].

In addition, an important aspect when carrying out construction
and restoration work in a war zone is cooperation with local au-
thorities, including government and local entities. This allows for
the necessary support and resources to be obtained, and also
takes into account local customs and culture, and the economy of
the restored territories. At the same time, social and economic
goals must be logistically aligned.

Another important aspect that should be considered during
construction and restoration work in a war zone is access to com-
munal resources (such as water, sewerage, gas, electricity, etc.).
The catastrophic reduction and destruction of infrastructure during
a war conflict can lead to a decrease in the standard of living for
local residents and hinder effective restoration work.

Therefore, in order to ensure the necessary comfort level in life
and work within the restoration and construction zone, it is neces-
sary to create new energy and water infrastructure that will restore
and facilitate the living conditions of the people. New technologies
can be used for this purpose, such as safe and environmentally
friendly methods of energy production, more efficient methods of
water supply, etc.

The implementation of technological innovations that will speed
up the restoration process is also an important aspect. Methods
such as using 3D printers for building houses can significantly re-
duce the time and cost of restoration.

In addition to technological solutions, an important direction is
to complete construction and restoration work with consideration for
future development in the region. For example, when reconstructing
housing, consideration should be given to the fact that residents in
areas affected by military conflict may move, so it is necessary to
build and restore houses that will be attractive, convenient and
functional for the long term.

In addition, as previously mentioned, safety issues should not
be forgotten when conducting construction and restoration work in
a war zone. The presence of unexploded ordnance, mines and
other dangerous items can pose a risk to workers and the popula-
tion of the region. Therefore, before starting work, a special series
of measures should be taken to clear the area of hazards and dis-
pose of dangerous items.

Ensuring the safety of the local population and explaining
the rules of behavior in areas of military conflict to them is also im-
portant, as well as organizing a system of life support: medical
care, nutrition, etc.

The restoration of local markets and enterprises in order to pro-
vide local residents with work and income is also significant. For
this purpose, it is necessary to assess the region's economic po-
tential and support the creation of local enterprises, as well as
the employment creation.
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When carrying out construction and restoration work, it is nec-
essary to take into account seasonal and climate conditions when
developing restoration plans and strategies. This can significantly
influence the success of the project and the level of living for the lo-
cal population.

When conducting construction and restoration work in a war
zone, it is important to take budget planning into account in order to
ensure optimal use of resources and funds. The budget may be
limited, so it is necessary to determine priorities and choose
the most effective and sustainable methods for restoring life and
infrastructure.

Cities have always been the main targets of military action —
history is full of examples when cities were destructed during vari-
ous wars. Despite this, cities are able to recover and become cent-
ers of life and culture.

When restoring destroyed cities after military action, the main
task is to observe the principles of harmonious urban development.
The main principles and objectives of urban development are re-
flected in the New Urban Agenda adopted on October 20, 2016 at
the United Nations Conference on Housing and Sustainable Urban
Development (Habitat IIl) held in Quito (hereinafter — the Program).
It was also approved at the 68th plenary session of the United Na-
tions General Assembly on December 23, 2016 [11].

It is possible to consider and take into account the main direc-
tions of urban development and the urban environment not only
under positive conditions, but also under conditions of construction
and restoration work carried out as a negative result of emergency
situations and military actions [12]. Among the variety of urban de-
velopment principles in conditions of restoration and construction
work, the following directions should be taken into account [2].

In particular, the directions of continuous innovative develop-
ment are expressed in the basis of urban development as a combi-
nation of improving living conditions and maximizing effective em-
ployment of the population. This direction implies the potential
involvement of the population into intellectual activities, both within
the urban environment and within the economic activity of the state.

The principle of harmonious community is implemented through
the creation of a tolerant, comfortable, and competitive environment
for social development. An important characteristic of this direction
is the participation of the city population in municipal management,
which reduces social and economic contradictions in the social en-
vironment.

The principle of cultural and religious diversity can be ex-
pressed in the formation of multiculturalism in restored cities, pre-
serving established cultural and religious traditions while allowing
for the formation of new cultures through the creation of new urban
spaces.

The principle of allowing for development and economic conju-
gation of urban and agricultural directions, regulating the relation-
ship between urban and rural territorial entities, creating unhin-
dered connections on a mutually beneficial basis.

The principle of information transparency is based on creating
an open society through accessible information exchange and
communication between government and municipal bodies and
residents. It is important to involve society in the process of restor-
ing cities after armed conflicts. This can be expressed in connec-
tions with local residents, holding meetings of public councils, and
participating in civil society initiatives aimed at supporting the res-
toration of cities.

The principle of ensuring accessibility of urban infrastructure
and public services. Restoring cities is associated with meeting

the needs of the population based on the accessibility of infrastruc-
ture and public services such as roads, water supply, electricity,
healthcare, education, etc.

The principle of balanced urban planning assumes a balanced
city planning taking into account social, economic, and environ-
mental factors. This may include developing a master plan for
the city, which sets zoning requirements, allocating land for various
functions, creating recreation areas and green spaces [13].

The principle of attracting investments. Investing in urban infra-
structure can accelerate the process of restoring cities and make
them more attractive to new investors. Investments can be directed
towards employment creation, developing small and medium-sized
businesses, building housing, and other goals. Stimulation of the lo-
cal economy can accelerate the restoration of cities. This may in-
clude providing grants and benefits for local entrepreneurs, reduc-
ing taxes or exempting from them, creating initiatives to attract
investors, and other measures.

The principle of preserving cultural heritage assumes that re-
storing cities after armed conflicts should be done in a way that
preserves and protects cultural heritage. This includes the restora-
tion and renovation of historical monuments, the preservation of
cultural practices and traditions, and support for local artists and
cultural organizations.

The principle of environmental compliance. When restoring cit-
ies, it is necessary to take into account the impact on the environ-
ment and make efforts to reduce negative environmental conse-
quences. This may include developing and implementing of
programs to reduce pollution and increase the efficiency of natural
resource utilization [14, 15].

The principle of sustainable land use. When restoring cities, it is
important to consider sustainable land use. This involves using of
buildings and engineering structures for other purposes, such as
surface finishing that allows for sustainable water drainage, and
other measures that help achieve sustainable land use.

The principle of the living environment improvement. Restoring
cities after armed conflicts should also aim to improve the living
environment of the population. This may include the development
of public spaces, the creation of green areas and parks, the instal-
lation of sports and leisure equipment, and other measures that
enhance the quality of life in the city.

The principle of social integration. Restoring of cities after
armed conflicts should also support migrants, residents of margin-
alized communities, people with disabilities, individuals who have
lost their loved ones during the conflict, and other measures that
support social integration.

The principle of using technology involves using modern tech-
nologies that enhance the sustainability and attractiveness of cities.
For example, the use of energy-efficient technologies, alternative
energy sources, modern waste management systems, security sys-
tems, etc.

The principle of creating opportunities for education and cul-
ture, which involves creating opportunities for educational, cultural,
and sports activities, is an important aspect of restoring the city.
This includes the creation of media centers, cultural centers, ac-
cess to educational programs, etc.

The principle of developing transportation networks. The direc-
tion involves the supply of the restored city with transport and pub-
lic transport facilities, a pedestrian zone and bicycle paths, as well
as preventive infrastructure solutions.



#2/2023

MexayHapoaHbI Hay4YHO-TEXHUHECKUI XYypHan

HeoBmX1UMOCTb: SKOHOMMUKA, ynpaeneHune

NPABOBBIE U COLUAJIbHBIE ACNEKTDI

68

>

The principle of managing risks and safety in the urban environ-
ment involves the creation of measures to prevent natural disasters,
engineering safety, physical security, crime prevention, etc. [16].

The principle of respecting human rights which involves
the need to respect the rights of women, children, migrants, and
other vulnerable groups during the restoration of the city. Restora-
tion of cities can contribute to the protection of human rights, create
equal opportunities and lead to improvements in the economic and
social well-being of the population.

The principle of developing long-term strategies for cities resto-
ration after armed conflicts. Long-term strategies are aimed at
maintaining the achieved results and continuing to improve
the quality of the urban environment, which involves updating
the city's information base, creating crisis management systems,
and accumulating experience in managing the process of restoring
the urban environment.

The principle of improving living conditions, which includes im-
proving the living conditions of the urban population, creating con-
ditions for living in a safe and comfortable environment, as well as
providing the city with various types of housing.

The principle of establishing cultural connections, which will
help to establish cultural connections with other cities, countries,
and cultures. This will lead to cultural exchange, exchange of expe-
rience, implementation of technologies to create understanding
between cultures, peoples, and countries.

The revival of cities after armed conflicts is an important and
complex process that requires a variety of measures and actions.
At the initial stage of restoration, it is important to determine
the main vectors of restoration with respect to fundamental princi-
ples, develop a careful plan, and coordinate actions between all
participants and stakeholders to ensure effective and sustainable
restoration of the urban environment.
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BaeMbIX ropofoB; o6ecrneyeHusi HOCTYNHOCTU FOPOACKON WH-
PpacTpyKTypbl U OOLLECTBEHHBIX YCNyr; c6anaHCMpOBaHHOIO
rOPOACKOro MiaHWPOBAaHWS; NPUBIIEYEHNS MHBECTULMIA; COXpa-
HEeHUst KyNbTYPHOrO Hacnepusi; COGMIOAEHUS SKONMOrMHYECKUX
HOPM; YCTOWYMBOrO MCMONb30BaHWUS 3EMJIM; YNyYLLEeHUs cpe-
Obl 06MTaHUsA; coumanbHOW MHTErpauum; Co3gaHnUs BO3MOXHO-
cTein ans 06pa3oBaHus U KynbTypbl, CMOPTUBHBLIX MEPOMPUATUN;
pasBUTUS TPaHCTOPTHBIX CETEW; yNpaBneHWUs puckamn n 6es-
OMacHOCTbIO B FOPOACKOW Cpeae; COBNIOAEHNS NPaB YesloBEKa;
pa3paboTku AONFOCPOUHBIX CTPATETNIA NMPY BOCCTAHOBIIEHUM FO-
pOAoB Mocsie BOEHHbIX AEUCTBUM; YNYHLLEHNUS XUIULLHBIX YCNO-
BWI; YCTAHOBMEHMA KyNbTYypPHbIX CBA3EN 1 ap. PaccmaTpusaioT-
€A 3Tanbl CTPOUTENbHO-BOCCTAHOBUTENbHBLIX PaboT, K KOTOPbIM
OTHOCATCA: OLleHKa yllep6a M MnaHnpoBaHue padoT; OYMCTKa
MECT BOEHHbIX AENCTBUI, BPEMEHHOE BOCCTaHOBMNEHWE; BOCCTa-
HOBMEHMe MHPACTPYKTYPbl; BOCCTAHOBNEHNE SKOHOMMUKM.

KnioyeBbie cnoBa: npuHUMIbI CTPOUTE/IbHO-BOCCTaHOBUTESTb-
HbIX Pa6oT, HanpPaBIeHHbIX HA BOCCTAHOB/IEHNE FOPOLACKOM WMH-
hpacTpyKTypbl, BOCCTAHOBIIEHNE 34aHWUI U COOPYXKEHWUI, CTPO-
WUTENLCTBO B YPE3BblHaliHbIX CUTYaLMsX, BUAbI Y4Pe3BblHariHbIX
CUTYyaLui, MPUHLMIBI, UCMONb3YeMble NPU CTPOUTEIbCTBE, Ha-
UMOHasbHble CTpaTernn pa3BuTUSi FOPOHJOB, rOPOACKOEe 3a-
KOHOH[ATe/IbCTBO M HOPMATUBHbIE TPe6oBaHUs, rOPOACKOe
nnaHMpoBaHne U MPoeKTUPOBaHNE, MECTHAs SKOHOMUKA U My-
HULMNabHbIe (hMHAHChI, aganTauus MporpaMmMbl pasBUTUS ro-
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POAOB K MECTHbIM YCIIOBUSIM, 3Tarlbl CTPOUTESIbHO-BOCCTaHOBY-
T€JIbHbIX paboT

lpumedaHue. [lpy popmupoBaHun ob3opa ucrosb3oBanach
UHbOpMaLns U3 OTKPLITbIX UCTOYHUKOB: canT ] C® PD'; uH-
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«Poccwvickasa razeta»®; crpaBo4Hasi npaBoBasi cuctema «KoH-
cynbTaHT noc»*; nHgbopMaLMoHHO-MpaBoBoy nopTasn «[apaHT.
py»5; uHgpopmavrmoHHbVi noptan «PBK HeaBuxumocTs»©.
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Theoretical and practical features
of data processing centers evaluation (DPCs)

In this Article the author considers the features observed in the course of valuation of special purpose real es-
tate, i.e., the data processing centers (DPCs) and the data processing and storage centers (DPSCs) in accord-
ance with experience accumulated by the international community and based on the recommendations contained
in the International Valuation Standards as well as the RICS methodological guidelines (The Royal Institution of
Chartered Surveyors (Great Britain)).

The present article is justified as currently Russia lacks a separate and uniform for all valuers or forensic ex-
perts standard or methodological recommendations in the sphere of valuation of the data processing centers and
courseware is scarce. At the same time Russia, similar to other countries of the world, is witnessing a considera-
ble growth of construction of the DPCs later involved in the stream of commerce as transacted, subject to mort-
gage or disputed properties.

The present article analyzes the modern approach internationally applied to value the DPCs, summarizes the author’s
personal professional experience in this sphere. At the same time the author determines and provides a deep insight
into the specifics of the target group or real estate, identifies and classifies its key merits which exert effect on the prop-
erties’ value. The author provides a deep insight into applying the valuation approaches and methods, together with
practical recommendations as to how measure market value within the frameworks of the cost, market or income ap-
proaches. The author gives special focus to the key (income) approach, describes the details of the types of the ser-
vices which are capable of forming income from DPC operating activities, examines the items of DPC operating costs
and provides practical guidelines to be applied to measure the cap rate of this type of real estate.

Keywords: real estate valuation, valuation approaches and methods, market value, commercial real estate, spe-
cialized assets, data storage and processing center (DSPC), DPC, or the data center, cloud services, ICT (infor-
mation and communications technologies), forensic examination

INTRODUCTION of DPC by Professional Group of Appraisal, as well

as identified the key characteristics which have ef-
fect on value and also recommended how market
value of DPC is to be valued.

urrently Russia lacks a uniform for all valu-

ers or legal experts standard or methodo-

logical recommendations pertaining to val-
uation of the data storage and processing centers
(DPCs/DSPCs, data centers), while the academic
literature is scarce.

Both in Russia and in all other countries of
the world a considerable growth of construction of
the above properties is observed which later are
involved in the stream of commerce as transacted,
subject to mortgage or disputed properties.

The unprecedented increase of global Inter-
net traffic and data volumes during the COVID-19
pandemic and 2020 lockdown triggered a growth
in the communications and technologies infra-
structure (CTI) which resulted in the increased
demand for the data centers as well as the cloud
services.

In accordance with the Synergy Research
Group, international agency, the volume of
the global market of the data processing centers
colocation in 2021 equaled 50,335.72 min dollars.
It is expected to grow up to 159,852.82 min dollars
by 2039, which means 13.7 % increase during
the forecast period in average (2022 — 30) [1].

DPC: CLASSIFICATION, CERTIFICATION
AND TYPES OF OPERATING ACTIVITIES

The data (storage and) processing center
(DPC/DSPC, the data center) is the complex tech-
nology and capital consuming infrastructural prop-
erty intended for colocation of computer equipment
(servers), storage, processing and transfer data
systems for the corporate, commercial and govern-
ment sponsored users of the services.

The DPC key functions include as follows:

e storage and analysis of different volumes of

the data;

® ensuring security of hardware, stored, trans-

mitted and received data;

® ensuring the maximum data availability for

the users;

e failure free equipment operated in the uninter-

rupted mode;

e integration of distributed databases;

e ensuring conference communication, etc.

The above functions are mainly framed within

In the present Article the author has presented
the results of the analysis of international experi-
ence [2] and methodological peculiarities of valua-
tion of the data centers, generalized the practical
experience accumulated in the course of valuation

those services demanded by the users, which may
be delivered by DPC.

DPCs classification is based on determination
of their reliability (security, fault tolerance, availability).
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The reliability tiers are currently determined based on the criteria in-
troduced by Uptime Institute'.

There are 4 reliability tiers [3]:

1. TIER I is the lowest level with reliability of 99.71 %, to which
installations in the office premises correspond. The weak protection
scheme? N, basic safety, downtime up to 30 hours annually re-
quired for maintenance — all appropriate for the internal corporate
services, but not for IT business. Here basic conditioning and ad-
ditional power source are mandatory.

2. TIER II. In order to be certified for TIER I, the backup ca-
pacities are to be added in accordance with N + 1 scheme. This
allows to decrease idle time to 22 hours a year and reach fault toler-
ance of 99.749 %. For this the data center must have:

e computer so-called raised floor with embedded in networks

used for switching equipment on;

¢ improved conditioning system;

e additional power sources.

The above proves to be sufficient where failures are insignifi-
cant, however operation is to be suspended in case of technical
maintenance.

3. TIER lll. The key advantage of DPC certified TIER Ill is that in
case of maintenance the servers are not to be switched off. Value is
increased up to 99.982 %, and idle time is decreased to reach
merely 1.6 hours a year. To this end:

¢ all system components are backup;

e one more independent power source is added;

e additional cooling system is installed.

TIER Ill is the level at which most major data centers are oper-
ated in Russia.

4. TIER 1V is the higher level of reliability known today. At this
level the best backup schemes which duplicate each component
are used. In case of a failure in any network component it will be
automatically switched to a parallel one which ensures uninterrupt-
ed operation of DPC. The maximum idle time is decreased to be
the record of 0.8 hour a year.

Table 1 below reports the key differences in the level of fall-over
protection.

Table 1. Key differences in the reliability level (fall-over protection)

DPC characteristics and parameters which have effect on
its value

Generally, pricing variables in the real estate market (both
the land plots and the buildings and/or premises) are reported in
different sources [4-6].

However, assuming that DPC is a specialized asset, its value is
under effect caused by different variables determined by a special-
ized nature, destination, construction, configuration, composition,
and other qualities of such unique asset:

1. certification level of protection (fall-over level) — Tier I, II, 11, 1V;

2. available technical switching on to the networks and com-

mercial dedicated power supply, in MW;

3. number and characteristics of the racks or rack spaces

(nominal capacity in terms of kW/rack, number of units);

4. calculated annual median PUES;

5. availability of IT equipment;

6. Total space and allocation of spaces for:

e administrative area;
e computer rooms;
e technical, warerooms and utility rooms.

Selecting the DPC valuation approaches and methods

In accordance with Clause 2 of Federal Valuation Stand-
ard V [7], in the processes of valuation the valuer must give consid-
eration to possibility of using all the valuation approaches, including
for substantiation of the conclusions obtained when other ap-
proaches were used. In selecting valuation approaches and meth-
ods the valuer should consider the nature of the asset, valuation
goals, type of value, availability of reliable source information, valu-
ation assumptions and limitations. No one valuation approach and
method is suitable in every possible valuation situation. The valuer
may use one valuation approach and method when the valuer has
a high degree of confidence in the accuracy and reliability of a sin-
gle method given available information, assumptions and limitations
of the valuation engagement.

The author describes possible use of each of the approaches
to valuation of DPCs below.

Market approach
Description Tier | Tier Il Tier 1Nl Tier IV
DPCs in the global market, as well as other real estate sectors,
Equipment protection No N+1 N+1 2(N +1) are considered as an investee, however, not the real estate proper-
ties but rather the DPCs owners, specifically, their stock and
Possible maintenance shares, operate in the market.
without interruption No No Yes Yes As to the number and volume of M&As in the DPCs market their
record was observed in the year 2021. In accordance with Synergy
Annual idle time 28.8h 22 h 16h 26 min Researoh, in 2021, 216 M&As with DPCs were registered to the total
amount of over 49 bin dollars. This exceeds the 2020 result which
Reliability level was 34 bin dollars, which set a record for the year 2020, by 41 %.
(fall-over protection rate), % 99671 | 99.749 | 99.982 | 99.995 In 2021 and 2022 the following major M&As deals were per-
formed in the global DPCs market (transaction costs are reported
1 Uptime Institute is an independent entity headquartered in New York which certifies DPCs all over the world.
2 In the protection scheme the “N” symbol is used to mean a structural element. The basic level (N) corresponds to no protection. (N + 1) means that the basic element is added by

a backup which is switched on where any problem is identified in the system thus allowing to avoid any failures however in such situation it will be necessary to suspend operation for
the maintenance period. 2N means using of the parallel duplicate components. The protection scheme 2(N + 1) means that the 2N scheme is added by one more element which allows for
simultaneously performed operations with two systems. In 2(N + 1) scheme both the basic and additional components. The protection scheme 3/2N provides for three parallel components to

distribute the capacities which allows raising efficiency (infrequently-accessed).

3 PUE (Power Utilization Efficiency) indicates power efficiency of a data processing center and is calculated as the result of electric power consumed by the data center divided to

electric power consumed by the equipment of DPC.
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below based on the open publications with references to reports of
Synergy Research) [8]:

e CoreSite (»10 bIn dollars);

* QTS (»10 bIn dollars);

e CyrusOne (15 bIn dollars);

e Switch (11 bin dollars).

The above four companies are in top 15 colocation providers of
the world*, and they are rated from the third to the sixth places in
the US market rating, being inferior in scales to only Equinix and
Digital Realty Trust.

Itis possible to calculate the price multiples used in the course
of the deals (Table 2) considering as the price target the below mer-
its and using the financial statements of the companies for the pe-
riod preceding the deals.

Values of the multiples related to the deals with large DPCs cor-
relate with the data reported by Damodaran on line for REIT (Real
estate investment trusts) for the US market. In accordance with
the portal, multiple EV/Sales equals 14.23.

Shares of the investors in DPCs as below are listed in exchanges:

e Equinix, Inc. (USA);

¢ Digital Realty Trust, Inc (USA).

The key multiples in accordance with the trades data for De-
cember 2022 [9, 10] are reported by Tables 3 and 4.

Thus, the market multiples for the US market range as follows:

e EV/EBITDA — 11.7-28.1;

Table 2. Deals” multiples for the deals attributed to large DPCs

aTs CyrusOne | Switch
Name of the indicator CoreSite REIT Inc Inc
(CONE) (SWCH)

Enterprise Value (EV),

In terms of US$, min 10,000 | 10,000 15,000 11,000

Revenue,

In terms of US$, min 639 585 1,206 665

Book Value,

In terms of USS, min 2,167 4,335 7,452 3,301

EV/BV 4.61 2.31 2.01 3.33

EV/Revenue 15.66 17.08 12.44 16.53

Table 3. Market multiples for Equinix, Inc.

Table 4. Market multiples for Digital Realty Trust, Inc.
Indicator 2019 2020 2021 2022
Capitalization (MC), US$ min 24,992 | 39,086 | 50,193 | 28,830
Enterprise Value (EV), US$ min | 35,025 | 52,282 | 63,499 | 28,830

P/E ratio 51.0 140 29.8 88.7
MC/Revenue 7.79 10.0 1.3 6.14
EV/Revenue 10.9 13.4 14.3 6.14
EV/EBITDA 18.6 23.9 26.3 1.7

e EV/Revenue — 6.14-14.3;

e P/E ratio — 51-171.

The Russian DPCs market also reports large deals however, in
most cases it is impossible to acquire detailed information about
such deals performed.

For example, in accordance with information published by infor-
mation and analytical portal Mergers and Acquisitions in Russia,
IXcellerate (LLC EXELERATE), a leading Russian operator of
the commercial data centers raised investments of about 190 min
dollars from both the active shareholders and new investors, includ-
ing Mubadala Investment Company, Sberlnvest, and Russian Pri-
vate Equity Fund. However, information about the cost of the com-
pany was not disclosed neither before the investment round nor
after the exit therefrom.

The similar situation is observed with another large market op-
erator — Selectel (LLC Network of Data-centers “SELECTEL”),
which held two issues of bonds to the total of 3 bin rubles each,
earnings yield to maturity is® 9.9 % [11]. Unfortunately, there is no
information available about this company’s cost, even expert’s in-
formation.

In 2020 and 2021, PAO “Rostelecom” performed the largest
deals of acquisition of the DPCs operators in the Russian mar-
ket [12]:

e inJanuary 2020 LLC “CENTER FOR DATA STORAGE”, which
is a subsidiary of PAO “Rostelecom”, acquired the 100 per-
cent share of LLC “DataLine” with the total of the deal of
17.5 bin rubles.

At the moment of the deal LLC “Dataline” had 4,811 server
racks, and its proceeds for 2019 (the recent reporting period before
the deal) were 5.6 bin rubles;

e in December 2020, the 44 percent stock of LLC “DATA

PROCESSING CENTER” was sold to PAO “VTB”, which acted
in the capacity of a strategic partner. The above deal totaled

] 35 bin rubles, which means that at the end of 2020 the com-

Indicator 2019 2020 2021 2022 pany was valued at RUB 79.5 bin rubles. At the moment of

Capitalization (MC), US$ min | 49,777 63,635 76,160 60,615 the deal the total capacity of the company’s DPC network was

12.2 thousand racks.

Enterprise Value (EV), US$ 59723 | 74490 | 88,365 | 60,615 Open information sources report. the data about the acquisition
min deal completed by the company which owns DPC:

PJE ratio 974 171 153 85.4 e PAO “MTS” acquired for 5.2 bin rubles, with account for mﬁt

debt, the 100 percent share of LLC “GDC Energy Group”,

MG/Revenue 8.95 10.6 115 8.35 which is the owner of GreenBushDC, the data processing

center located in Zelenograd gaHHbix GreenBushDC [13]. In

EV/Revenue 10.7 12.4 13.3 8.35 accordance with the financial statements of LLC “GDC Ener-

EV/EBITDA 999 261 98.1 298 gy Group”, at the moment‘of sale the company'’s fixed assets

were 3.4 binrubles, which accounted for 94 % of all

4 Colocation means use of the data processing center technical resources by the client, colocation of the own telecommunications equipment, servers, data storage systems, etc.

5 At the application date.
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company’s assets. At the moment of sale, the number of
the racks put into operation was 600 and there were plans to
additionally equip two thirds of full capacity in 2021 [14].
Thus, currently the market offers scarce price information about
the DPCs segment which could be used for the purposes of
the market approach, meanwhile this approach may be used for
reference, and the result may be presented in the form of the range
of process.

Cost approach

As the target asset, the DPC is a property complex comprising
the real estate and movable assets (specialized engineering sys-
tems, IT hardware), in the course of valuation of which and within
the frameworks of the cost approach the summation method that
calculates the value of the asset by the addition of the separate
values of its component parts could be used.

Table 5 reports the data from open sources [15-18] concerning
the analysis of the structure of DPC construction costs.

Lack of price information about DPCs construction in Russia in
the market hampers the use of the cost approach for the purposes
of valuation. Information available in the open sources [16, 19-21],
may be presented only as a reference range (Table 6).

Many factors, including the level of DPC fall-over protection,
have effect on construction costs. In accordance with the global mar-
ket data, rise in construction costs of DPC for Tier IV compared with

Table 5. Structure of construction costs of DPC

Mean value
. . , . o
Indicator Indicator’s merit (range), % (calculated value), %
Construction of
the building 10 20 150
Drop wire 20 25 22.5
Structured wiring 0 5 25
system
Engineering
7 .
systems of DPC 60 0 650

Pre-planning, design and commissioning of DPC may

Additional costs )
add 20 to 25 % to construction costs

Table 6. Public market data about DPCs construction costs

) , Mean value
) Indicator’s value,
Indicator (calculated
In terms of US$ (range)
value)
DPC construction costs (for
Tier I), per 1 sq. m of the total 14,000 15,000 14,500
space
DPC construction costs (for
Tier lll), per 1 sq. m of the to-
tal space (including auxiliary 30,000 30,000
rooms (for Tier Ill) per 1.sq. m
of the computer room
Constlructlon costs per 1 rack 72,000 85,500 78.750
(for Tier IlI)
Constlructlon costs per 1 MW 7,000,000 8,000,000 7,500,000
(for Tier 11

construction costs of DPC for Tier Ill reaches about 30 percent [22].
As to the Russian market such public data are unavailable.

Search of information about prices of equipment which is
a component of DPC present additional difficulty for implementing
the cost approach. Most producers of such equipment are from
the countries which announced about the economic sanctions
(e.g., France, Germany), which raises difficulties for acquiring and
supply of such equipment to the territory of the Russian Federation.
Where replacement cost is calculated, additional costs out of logis-
tics and delivery terms, as well as adjustments for differences in
technical characteristics when the analog equipment produced in
other countries (e.g., Turkey, China) are to be accounted for.

Thus, currently the cost approach may be used for reference,
the result may be presented as a cost range or otherwise used to
examine the budget of the valued asset construction if it is submit-
ted by the client to valuation.

Income approach

The income approach is applied in the valuation of real estate
assets that generate or are capable of generating income flows.
Here the valuers should follow the requirements of Clause 23, Fed-
eral Valuation Standard 7, and if the real estates which are leasable
rents should be considered as income source and where real es-
tate assets are intended for a certain type business, the valuation
may be performed based on information about the operating ac-
tivities of such business by way of selection out of its cost of its
components which do not relate to the valued real estates.

DPC operating activities mean deriving of income based on
the following commercial services, which may be classified into
the standard and complex ones [23].

Standard shall be the services as follows:

e colocation of equipment, i.e., use by the client of the data pro-
cessing center technical resources: colocation of own tele-
communication equipment, servers, data storage facilities, and
etc.;

e dedicated server, i.e., leasing the data center’s servers out to
the client;

¢ telehousing, i.e., colocation and switching on to the power
and cooling systems of the telecommunication equipment
and different components of the client’s IT infrastructure in

DPC;
e shared, i.e., lease by the client of the disc space of the DPC
equipment.

Complex shall be understood as the services as follows:

e outsourcing of the information systems is a service which has
it that the provider obtains part or the total IT infrastructure of
the client in control or ownership;

¢ hosting of software maintenance and administration is a ser-
vice which suggests centralized control of the replicated soft-
ware assuming that the client has a remote or hands-off ac-
cess to the software and the applications are hosted by
the provider’s information center;

e hosting of the infrastructure services is a service which pro-
vides standard parts of the IT infrastructure into the remote
access for a definite term.

Clouds computing shall be considered as a service provided
by the data centers. Actually, cloud technologies are a means of IT
applications distribution between the physical servers and physical
data processing centers.
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Generally, three key services based on the cloud technologies
are indicated as follows [24, 25]:

e infrastructure as a service (laaS);

e platform as a service (PaaS);

e software as a service (SaaS).

The target of the widespread models of the cloud computing
services (SaaS, PaaS u laaS) is definite business models. The X
(anything) as a service (XaaS) is that anything capable of being
delivered by Internet may be sold. This includes as follows:

® backend as a Service (BaaS);

e storage as a Service (SaaS);

e communications as a Service (CaaS);

¢ network as a Service (NaaS);

® monitoring as a Service (MaaS) and etc.

Today open price information about the DPCs services is available
in the market. Table 7 reports examples of the colocation services.

Table above proves that average prices of the colocation ser-
vices in Moscow range from 126 thousand rubles to 200 thousand
rubles per month (VAT included) per 1 rack space with load of
5 kW. Table 8 above mainly reports process for the DPCs which are
certified for TIER-3; meanwhile if DPC is not certified, the rack
place price is lower (refer to, e.g., to considerably lower value be-
fore 85 thousand rubles per month for asset No. 5).

Also, there are industrial researches, e.g., the research per-
formed by iKS-Consulting agency or 3data company. In accord-
ance with the data presented by the above companies, average
prices of the colocation services in Moscow agglomeration (in-
cludes Moscow and the Moscow Region) and St. Petersburg (in-
cludes St. Petersburg and the Leningradskaya Oblast), performed
in the 1st Quarter of 2023 ranged from 104.8 thousand rubles to
74.6 thousand rubles per rack (without VAT) [26].

The income approach makes it possible to apply different
methods based on direct capitalization or future cash flows (in-
come) discounting. Irrespective of the method to be selected by
the valuer the following moments call for special attention where
the income approach is applied to valuation of DPC.

Table 7. Examples of prices of the colocation services in Moscow

1. Underload. In accordance with the market participants [27],
the existing data services load reaches 80 to 85 % with the restrict-
ed number of free places in the highly fall-free segment (Tier III)
and the load striving to be 100 percent.

2. Operating expenses. Totally expenses to maintain DPC sig-
nificantly depend on the level of security and quality of the applied
technological decisions, however, the expenses structure is capa-
ble of being valued. Operating expenses from DPC maintenance
may be divided into five main groups [16]:

1) Payment for electric power consumed (~ 30-35 %). Electric
power costs are the heaviest item in DPC expenses’ struc-
ture. Where the above indicator is calculated it is necessary
to account for not only the quantity of kWs consumed by
the racks but also for the power consumption structure as
well as the annual average level of power usage effective-
ness, or PUE;

2) Lease (~ 15-20 %). This indicator mainly depends on
the geographical location of DPC and is time-dependent;

3) Payroll (~ 25-30 %). Where the above indicator is calculat-
ed the open financial data about the DPC services provider
may be used. Table 8 reports the respective example;

4) Maintenance (~ 10-15 %). Maintenance expenses are de-
termined by the operated systems structure;

5) Other costs (~ 10-15 %). Other expenses may include taxes,
depreciation, insurance of the data processing center, etc.
Where taxes are computed tax benefits are to be accounted
for if DPC is located in an Export Processing Zone, or EPZ.
If, for example, the would-be built DPC will be located in
the Dubna EPZ and enjoy benefits and preferences for
the residents, the income tax rate payable to the regional
budget in the first 8 years will be 0 percent, the next 6 years,
5 percent, and thereafter, 13.5 percent; income tax rate pay-
able to the federal budget will be 2 percent, property tax
holiday will be 10 years and land tax holiday will be 5 years.

Load Price, RUB/
Description of the leased asset kW’ month, (VAT in- Information source
cluded)
:_neizft;ife?%kPglilzgi.tSGOO 1000 mm it 6xEDO1EA 5 110,000 https://datahouse.ru/price/
ILneiZ‘:t;;(eL/ %Lagi}l(::_g"" 600 1000 mm with 3 xPDUT6A) 3 61,000 https://datahouse.ru/price/
:‘neizt:,[;ifey%;?;(g:_gnit 600 1000 mm with 2 xPDUT6A) 2 44,000 https://datahouse.ru/price/
Lease of server rack in certified DPC TIER-3 42U, up to 5 kVA 5 150,000 https://www.reg.ru/colocation/stand_rental/
Lease of server rack in DPC of level TIER-3 42U, up to 5 kVA, not certified 5 85,000 https://www.reg.ru/colocation/stand_rental/
Collocation of equipment in the certified DPC certified in accordance with the stand- 5 126,000 https://greendc.ru/services/colocation/
ard of the Uptime Institute TIER Ill (Detailed Design, Constructed Facility) ’ rack-space-rental/
Closed server rack 47U in certified DPC TIER-3 5 129,000 https:/itsoft.ru/data-center/rack/
Server cabinet 47RU, up to 5 kVA, Berzarina (Moscow) in certified DPC TIER-3 5 200,000 https://selectel.ru/services/colocation/server-rack/
Server cabinet 47RU, up to 5 kVA, Dubrovka (LO) in certified DPC TIER-3 5 190,000 https://selectel.ru/services/colocation/server-rack/
Lease of rack 42-48U in certified DPC TIER-3 5 115,000 https://netrack.ru/server-rack




HeaBmXnMMOoCTb: 3KOHOMUKA, ynpaeneHune

MexayHapoaHbI Hay4YHO-TEXHUYECKUI XYpHan

B MUPE UHTEPECHOIO

75

Table 8. Payroll expenses. The data are reported as at the end
of 2021

e:ag:zgs Proceeds, Share in
Name of the entity p ’ thousand proceeds,
thousand RUB o
RUB °
LLC “SVYAZ VSD” 223,814 1,281,612 17.5
LLC “Excelerate” 508,340 2,689,030 18.90
LLC “NETWORK OF SELECTEL
DATA CENTERS” 1,479,611 | 4,847,983 30.5
LLC “STEK TELECOM” 228,564 715,111 32.0
Average value 25

Cap rate and discount rate

In accordance with Clause 22, Federal Valuation Standard 5,
cap rate and discount rate must indicate the risks as assessed by
the market participants, of obtaining the expected cash flow as well
as a specific transaction or user (in accordance with the type of
determined value).

To derive the discount rate value weighted average cost of cap-
ital (WACC) model may be recommended while the capitalization
rate may be derived with certain difficulties. There are difficulties in
implementing the market extraction method as the market lacks
the data about the deals (sale offers) of the comparable subjects
and the build-up method may yield ever greater error in part of risks
analysis and consideration.

Today Russia is witnessing recurring research works [28, 29]
analyzing capitalization rates for the wide spread sectors of com-
mercial real estate market: office, trade, warehouse; however, there
are no such research works in DPCs.

Meanwhile, Western analytical research works, e.g., S&P Glob-
al Markets [30], consider the capitalization rates in many market
sectors of the US commercial real estate (Fig.).

Median implied capitalization rate by sector, %
= (032021 =Q32022

. 47
Self-storage |

identi 48
Residential | .

i 4.6
Industrial 49

Data conter | .
Helthcare .,

Othr et |
Specilty | —— T

Shopping center - 7.9

Regional mal | ——
Hote | — 7
i 83
Offce "  ;

Cap rates observed in different sectors of the US real estate
market [30]

The Figure shows [30], that average cap rate for DPC (data cent-
er) in the USA is 6.2 %. The data about the cap rate for DPCs in
the USA as well as the data about the risk-free rate in the USA and
Russia allows for computing cap rate for DPCs in the Russian market.

Final calculation

As the income approach yields the market value of the DPC
operating business it will be required to leave aside the compo-
nents of the resulting value which do not relate to the target real
estate assets.

CONCLUSION

Valuation of the specialized assets requires from the valuer or
expert rich experience, high qualification and knowledge of
the market specifics. Valuation of the data centers is a labor con-
suming process as all valuation approaches are applied. The result
obtained within the frameworks of the individual approaches may
be presented not as a definite figure but also by a range of values.
The key provisions of this paper may be useful and applied by
the practicing valuers or forensic examiners.
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TeopeTnyeckue u npakTuyeckue
OCOOGEHHOCTU OLLEHKU LIEHTPOB 06paboTKKN
AaHHbIX (LLOA)

B HacTosilleln cTtaTbe aBTOp pa3bupaeT OCOBEHHOCTU OLEHKMU
06bEKTOB HEABVMXXMMOCTM CreumanbHOro HasHadeHusi: pata-
LIEHTPOB MNN LEEHTPOB 06paboTku (M xpaHeHus) AaHHbIx (LIOO/
LIXOLO), onupascb Ha MeXAyHapOAHbI OMbIT, PeKOMEHZauun
MeXAyHapoaHbIX CTaHAapTOB OLEHKU U METOANYECKOro PYyKO-
BoacTea RICS (The Royal Institution of Chartered Surveyors/Ko-
poneBckoe 06LLEeCTBO CEPTURULIMPOBAHHBIX 3KCNEPTOB B 0611a-
CTV HeABWXMMOCTU (BenukobpurtaHus)).

AKTyanbHOCTb cTaTbl 06YCINOBIEHA TEM, HYTO B HACTOSALLMA MO-
MEHT B Poccun HET OTAENbHOro eguUHOro AJisi BCEX OLEHLLMKOB
NN cypebHbIX 3KCMepPTOB CTaHAapTa UM METOAUYECKUX PEKO-
MeHOAaUUN Mo OUEHKe LIeHTPOB 06paboTKU AaHHbIX, a y4e6HOo-
Hay4HOW nuTepaTypbl KparHe mano. [Npu atom B Poccum, kak
1 B LIeSIOM B MUpe, OTMEYAEeTCs 3HAYUTENbHbIA POCT CTPOUTESb-
ctBa LIO[], koTopble BNOC/IEACTBMM BOBMEKAIOTCA B KOMMEPYE-
CKWU1 060pOT B KA4eCTBE OOBLEKTOB CAENKW, 3anora unm umyLle-
CTBEHHOrO cropa.

B crtatbe npoaHanusavpoBaH COBPEMEHHbLIA MeXAyHapoOHbIN
nogxop K oueHke LIO[, a Takke 0606LUeH NMYHbIA Npodec-
CUOHaJSIbHbIN MpakTU4eckuin onbiT aBTopa. OTAeNbHO B cTaTbe
[JaHo ornpefesieHne U npoaHanuanpoBaHbl OCOOEHHOCTM 3TOM
rpynnbl HEABMXMMOCTM, MpuBedeHa Knaccugukaums 1 BbIsB-
NEHbl OCHOBHbIE XapaKTePUCTUKW, KOTOPblE OKa3biBalT BUS-
HWE Ha CTOMMOCTb. ABTOPOM MccreaoBaHbl 0CO6eHHOCTU Mpu-
MEHEHUs1 NOAXOLOB M METOOOB OLEHKM W AaHbl NpakTuyeckue
peKkoMeHZaumm No onpenesieHnio PbIHOYHOM CTOMMOCTU B paM-
Kax 3aTpaTHOro, CpaBHUTENBLHOMO U AoxoaHoro noaxopos. Oco-
60€e BHMMaHWe aBTop yAenu OCHOBHOMY (JOXOAHOMY) noaxoay,
Nogpo6HO onMcaHbl BUAbI YCIYT, KOTOpble MOTyT (DOPMUPOBaTb
[0X0f, OT onepaunoHHon gestenbHocT LIO, noctaTeliHo pac-
CMOTpeHbI pacxodbl Ha akcnnyaTtaumtio LIOM, paHbl npakTtuye-
CKMe pekoMeHaaumm no onpeneneHunio CTaBku Kanutanmsaummu.

Knro4veBble cnoBa: oLeHKa HeBMXUMOCTH, MOAX0AbI U METOAbI
OLEHKN, PbIHOYHAsA CTOMMOCTb, KOMMep4YecKasi HEABUXUMOCTb,
crneunann3npoBaHHble aKTuBbl, UEHTP XPaHeHUs u o6paboTku
AaHHbIx (LUXOH), yeHTp obpaboTtku gaHHbix (LJOL), nata-4eHTp,
061a4Hble CEPBUCHI, MHGPACTPYKTYPa KOMMYHUKALMA U TEXHO-
normvi, UIKT, cynebHas skcrieptusa
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!'. . 2 o0y4eHus

[a ®opma 00yueHHs OuHo-320uK2A

222 3aouHast (TUCTAHIIMOHHAS)

be3 orpeiBa OT IPOU3BOACTBA
Pexci 0byuerns (B cy066oTy ¢ 10:00 mo 17:00)
— Ouno-3a04Has ¢popma: 250 000 pydieit

== CroumocTb 00y4eHHs Jucranunonnsiii pesxum: 150 000 pyoreit

IIpexycmoTpeHsbl CKUAKH!

ITPEMMYIIECTBA OBYYEHMA 110 IIPOTPAMME B HNIY MI'CY

O6yueHne B OJHOM 3 ITepefOBLIX yueOHbIX 3aBefeHmit Poccun. 3a cBoto 6oree ueM 100-/1e THIOO
ucroputo BY3 BbimmycTun 6omee yem 70 ThIC. CAyLIaTeNneil MPOrpaMM JIOHMOTHUTETBHOTO
npodeccroHambHOro 06pasoBaHms.

Yuactue B nporpaMMe Ja€T BO3MOKHOCTb:

e BOCIO/Ib30BaTbCA METORVYIECKNMU o HaJAIUThb KOHTAKTHI U MOJI€3HbIE CBA3N
paspaboTKaMu IpernofaBaTenei u € KoJUIeTaMM U 9KcrepTaMu B Mockse 1
CIeNMaNNCTOB HAyYHO-TEXHNYECKIUX OPYTUX peTMOHAX;

Iojipas/ie/IeHii I7TaBHOTO OTPAC/IeBOTrO
BY3a crpansr; o TIONYYMUTb IPECTVKHBIN AUIJIOM O

¢ TOpabOTATb CO CHEIMATICTAMMU- npodeccroHanbHOM IIePeIoAroTOBKe
npakTukamy Haydno-nccnenoBarenbckoro HIMY MI'CY c npucsoenuem
MHCTUTYTa IpoekTuposBanusa HNY MI'CY; kBaymmukanyy Marucrp.

CrpaBKu 1 3amich Ha 00ydeHme:
Ten.: (495)287-49-14 (106. 24-12, 24-15)
e-mail: cdpo@mgsu.ru



