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Calculation of the private investor’s income
in the housing and utilities sector in the context
of transition to long-term tariff regulation

The article considers the necessity of transition of housing and utility services to the long-term tariff setting system.
This task was set by the Government of the Russian Federation in June 2021 as part of the approval of the “Concept
for the introduction of tariff setting mechanisms for organizations engaged in regulated activities for the long term”.
Current annually indexed tariffs on housing and utility services don’t let the housing economy develop, as they are not
attractive to private investors and aggravate the conflict between the owners of residential premises and management
organizations. Over the years, the lack of social trust and shortage of budgetary funds have substantially reduced
the quality of housing in Russia. And the state of the housing stock in the country today needs mass overhauls using
energy efficient materials and innovative technologies; otherwise, the number of accidents in residential buildings will
only increase. This requires additional investment, as budgetary sources are only able to cover certain types of work
and volumes of financing. Russia needs a new system of tariff formation, which would be able to take into account
all the features of the housing and utilities sector and the possibility of financing, given the monopolistic structure
of this sector. The paper proposes a conceptual approach to calculating the long-term value of the housing and
utilities tariff by redistributing the excess profits of monopolies in favour of the private investor. An important condition
for the implementation of the proposed approach is the maintenance of the rate of construction in the Russian
Federation and the values of long-term average and marginal costs for the production and provision of utilities.
Keywords: housing and ultility services, tariff, profit, natural monopoly, resource provider, energy efficient repair,
state regulation
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INTRODUCTION

he pricing system, which has been applied in
I the housing and utilities sector of the Russian
Federation since 1999, continues to limit
the profitability of enterprises that provide services
despite the ongoing changes and indexation of tariffs
for public services [1-4]. This policy does not stimu-
late an increase in the quality of services and the re-
duction of costs by utility services providers, as re-
ducing costs leads to a decrease in the price per unit
of service and the absolute value of the profit of enter-
prises. As a result, today's pricing system in the hous-
ing and utilities sector leads to the fact that compa-
nies are interested in growth rather than in cost reduc-
tion despite the expansion of the market, which is as-
sociated with the planned growth of annual housing
commissioning according to the Ministry of Construc-
tion, Housing and Utility Services.

The commissioning of the total area of housing
per 1,000 people increased from 207 sqg. m in 2000
to 631 sg. min 2021, an increase of 13 % compared
to 2020. In the housing stock in 2021 there was
an average of 28.9 sq. m of total living space per
inhabitant compared to 22.6 sg. m in 2010 [5].

The factor of increasing growth of commis-
sioned housing put into service and the cost ap-
proach to the formation of prices for utility services
hinders the inflow of investment resources in
the housing and utilities sector, as the use of stand-
ard cost prices as a basis for price formation leads
to inconsistency of the latter with the structure of
real financial needs of the enterprise.

The current pricing system ignores the demand
factor, or the willingness and ability of consumers

(organizations, households, and the budget) to pay
the appropriate price for the services of appropriate
quality.

One of the most acute problems is cross-subsidi-
zation (cross-subsidies) [6], when different groups of
consumers have access to the same type of utilities at
different rates. On the one hand, cross-subsidization is
a state measure of social support of the population, on
the other hand, it leads to some negative consequenc-
es, including the distribution of most of the subsidies to
households with high incomes. At the same time, in-
dustrial enterprises, which subsidize preferential tariffs
for the population and budget organizations, find
themselves in the most difficult situation.

In these conditions, it becomes impossible to
forecast when the housing and utility services sector
will reach the break-even mode of operation.

The lack of orderly pricing and tariff policy also
leads to highly differentiated costs of housing and
utility services for different regions and municipali-
ties of the Russian Federation (Table 1).

The difference in the cost of housing and utilities
services across the regions reaches from 20 to 50
times and more (Table 1). It should be noted that
the difference in the number of tariffs for public utili-
ties in the subjects of the Russian Federation are
due to the following reasons [7]:

¢ the difference in the volume of sales of public

utilities;

e levels of energy intensity of the installed equip-

ment;

e the degree of depreciation of networks and

equipment, which affect the costs required to
maintain the systems of utility infrastructure;
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| 2 Table 1. Housing and utilities tariffs in different regions of Russia in 2022 [5]
City of the Russian Electricity, Heating, Hot water, Gas, Overhaul, Garbage,
Federation rub./kWh rub./Geal rub./m? rub./m? rub./m? rub./person

Moscow 5.92 2,546.83 211.67 6.83 25.5 18.86
Moscow region 573 2,535.11 164.58 6.35 9.07 893.2/m?
St. Petersburg 4.82 1,818.29 109.1 6.56 9 5.13/m?
Volgograd 4.51 1,756.24 135.14 8.95 6.56 514.4/m?
Novosibirsk 2.8 1,467.82 114.54 6.12 7.72 59.88
Kazan 3.93 1,809.7 21.42 5.72 6.1 71.95
Rostov-on-Don 5.75 2,386.62 65.03 6.32 9.92 84.4
Irkutsk 117 1,466.72 93.61 2.75 7.87 576.5/m?
Grozny 2.81 2,045.68 18.56 4.94 6.72 93.53

e availability of own water production sources or use of pur-

chased water;

e peculiarities of the process of provision of utility services by

each supplier.

In addition, the growth of tariffs for public utilities is always
several times higher than the growth of real disposable income of
the population (Table 2).

Over the past 8 years, the discrepancy between the dynamics
of real income, housing and utility service tariffs averaged 4 %. This
means that the population has insufficient funds for timely payment
of utility bills at the rates set by the state.

Given the importance of these problems, as well as the existing
powers of regional and local authorities in the field of pricing and
tariff setting, which do not allow for a strict regulation of these pro-
cesses at the federal level, the author proposes a new approach to
the formation of the market value of housing and utility services
tariffs. This approach is the basis for an open adequate pricing
and tariff setting procedure in respect of housing and utility ser-
vices that encompasses private capital.

MATERIALS AND METHODS

The approach proposed by the author for market-driven tariff
setting is based on the “Concept for introducing tariff setting mech-
anisms for organizations engaged in regulated activities for a long-
term period” approved by the Russian Federal Antimonopoly

Table 2. Growth of housing and tilities tariffs in relation to inflation
growth and real income of the population (compiled from [8—-11])

Service on June 29, 2021 (No. 6571p-P51), developed by the Fede-
ral Antimonopoly Service of Russia (No. 6571p-P51 of June 29,
2021) [12]. The implemented mechanisms should be based
on long-term planning, protection of consumers' interests and en-
suring reliable operation of the infrastructure sector. One of the key
ideas of the Concept is to create conditions for return of invest-
ments in the housing and utilities sector, as well as their moderniza-
tion, while protecting consumers from unreasonable growth of tar-
iffs by setting maximum indexes.

To implement the “Concept of long-term tariff setting”, this
study examined the models of various market structures. Particu-
lar attention was paid to natural state monopolies, which include
resource supplying organizations of the Russian Federation ac-
cording to the Federal Law “On Natural Monopolies” adopted
in 1995 [13].

In addition to the concept of the natural monopoly, this law de-
fines the main areas of state regulation, such as:

e transportation of oil and oil products and gas through main

pipelines;

e transmission of electrical and thermal energy;

e railroad transportation, etc.

The law also defines one of the main methods for regulating
the activities of natural monopolies: price regulation limiting
the maximal values of tariffs.

In this regard, to provide residents with utility services of suffi-
cient volume and quality, it is necessary to develop such solutions
that do not allow any infringement of their interests.

When justifying the need for the demonopolization of the hou-
sing and utility services sector and the development of competitive

Growth of housing Inflation Dynamics of the real relations, the Federal Law completely excludes consumers of hou-
Year and public utilities growth, % disposable income of sing and utility services from the subjects of legal relations, arguing
tariffs, in % ' the population, in % that competition is understood as “rivalry between economic enti-
2016 4.0 54 45 ties, in which independent actions of each of them are excluded or
2017 16 25 1 limit the possibility of each of them to unilaterally influence the ge-
; - — neral conditions of circulation of commodities”.
2018 3.7 4.3 0 Thus, the most difficult regulation problems to be solved by
2019 41 3.0 15 natural monopolies, including resource supply companies, remain:
2020 373 49 85 e processes of production and consumption of utility services
that are inseparable in time;
2021 4.6 8.39 1.2 . .
e saturated public services market;
2022 45 16.7 1.1 * non-price regulation of utility services production;
(March) . . )
e public utility services for consumers.
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RESULTS AND DISCUSSION

To solve the identified problems of natural monopolies, one of
three options can be used:

¢ establishment of an unregulated private monopoly;

¢ establishment of a private monopoly regulated by the state;

e implementation of economic activities of the state.

In this case, as the world experience of regulating natural mo-
nopolies shows, of all the above variants the first one is really dan-
gerous. The second variant is possible to implement under the con-
dition of clear state regulation with the conclusion of long-term
public contracts with private businesses.

To implement it, it is necessary to refer to the fundamentals of
natural monopolies. This will make it possible to identify the eco-
nomic categories capable of supporting the concept of a new long-
term tariff setting system in the housing and utilities sector.

A natural monopoly is a market structure in which it is economi-
cally feasible to concentrate the production of a product or service
in a single enterprise. Natural monopolies are characterized by net-
work structures in which fixed costs are high. Competition here is
impossible due to the high costs of producing and distributing
products of natural monopolies [14].

A characteristic and most important distinctive feature of pri-
cing in the market of natural monopolies is the reduction of the long-
run average cost until the saturation of demand and, simultane-
ously, the impossibility to achieve economically efficient production
volumes due to the limited market demand [15]. This situation is
depicted in Fig. 1, where the line of branch demand (D) crosses
the line of long-run average total costs (LATC) until their minimum is
reached. In the long run, the graphs of long-term average total
costs (LATC) and long-term marginal costs (LMC) do not intersect.

Prices for products and services of natural monopolies are set
(regulated) by the state. Two situations are possible (Fig. 1):

1) the state sets a fixed price Py = LATC = E; — the break-even
point;

2) the state sets a fixed price P, = LMC = E, — the breakeven
point (socially optimal price), only if the state subsidy equal
to (LATC — LMC) - Q, is paid. At the socially optimal price the maxi-
mum efficiency of resource allocation is achieved. It is at this price that
it is profitable for the firm to produce that volume of production, which
corresponds as much as possible to the demands of consumers.

For the purposes of long-term tariff setting, it is necessary to
reduce (cancel) the amount of state subsidies, which represent
cross-subsidies, and to bring private investors into the housing and
utility sector.

P

Break-even point
of natural monopoly
without state regulation

The break-even point

of a natural monopoly with state
regulation (the point with the

E, monopolist’s normal profit)

Breakeven point
with socially
optimal price and
optimal output for
a natural
monopoly

State
subsidy from

= (LATC - LMC) -
sz

the budget =
area of the
green 3 LATC
rectangle = E
: LMC

Fig. 1. Pricing in the natural monopoly market

To achieve this goal, the author of the article proposes the fol-
lowing measures:

1) to reduce the operating costs of an apartment building
through energy-efficient repairs. And energy-efficient repairs
should be conducted at the expense of the private capital;

2) to keep the housing and utilities tariffs at the level of P,
(see Fig. 1) by changing the source of funding.

Let us consider how these measures can be used to regulate
the market of housing and utility services (the market of natural mo-
nopolies).

Fig. 2 shows the operation of the monopoly market of housing
and utility services in the long run (at least 10 years from now). In this
case LATC and LMC remain practically unchanged, as in the long
term the total volume of demand (AD) for housing and utility services
continues to grow. AD is growing as a consequence of growing
housing construction in the Russian Federation according to the De-
velopment Strategy of the Russian Federation until 2035 (the Ministry
of Construction announced improvement of housing conditions for, at
least, 5 million families a year in 2019-2024 [16]). It is assumed that
the new housing stock is energy-efficient and does not require
energy-efficient overhauls. As a result, under such conditions
the natural monopoly market will demonstrate the effect of scale of
production. It is important to note that the scale of production occurs
at the expense of intensive factors of production: the use of new
energy-efficient building materials in construction/repair and the in-
troduction of innovative technologies for their management.

Further, to keep the tariff for housing and utility services at
the level of P,, it is necessary to reduce the volume of consumed

P

Predicted breakeven point for the natural

Additional monopoly, taking into account
profit of the energy-efficient overhaul at expense
a natural of a private investor
monopoly due
to the reduced
consumption
of housing
and utility
services as
aresult of
energy LATC = const
efficient
overhaul LMC = const
Q, Q, — Q, Q
Q,«<Q,

Fig. 2. The concept of tariff setting in the housing and utility ser-
vices market through the involvement of private capital in energy-ef-

ficient repair

housing and utility services from Q, to Q,. This can be done using
the Energy Efficient Repair procedure. This procedure makes it
possible to reduce the energy consumption in an individual apart-
ment building by 30 % on average in Russia (see Table 3).

Table 3 shows the results of the analysis of energy-efficient re-
pairs of apartment buildings in different regions of the Russian
Federation using the case of replaced heating systems. The analy-
sis was made by the Foundation for Assistance to the Reform of
the Housing and Utilities Sector [17] and Danfoss LLC, which sells
Danfoss products in Russia, the products of the world's leading
manufacturer of energy-efficient solutions for construction [18].
The results of the analysis prove that energy-efficient repair signifi-
cantly saves the volume of consumed resources and allows to re-
strain the level of tariffs on housing and utility services.
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Table 3. Examples of energy-efficient capital repair projects in different regions of the Russian Federation: heat savings (compiled by

the author according to [17, 18])

Floors of the

Address apartment building

Applied technical solutions

Heat savings per year

5 floors
4 entrances

Kazan city,
11 Korolenko str.

Installation of an automated control unit for the heating system (Danfoss)

195 thous. rub. (18 %)

9 floors
4 entrances

Ufa city,
29 Sharieva str.

Installation of an automated control unit for the heating system (Danfoss)

500.0 thous. rub. (45 %)

31/1 Podvoiskogo St.,
St. Petersburg

9 floors
5 entrances

Balancing valves;
thermostatic regulators

780.0 thous. rub. (28 %)

4 floors
2 entrances

Azov, 97 Zoya
Kosmodemyanskaya St.

Balancing valves;
thermostatic regulators

115.0 thous. rub. (28 %)

5 floors
4 entrances

Altai Krai, Barnaul city,
228 Petrov St.
thickness — 5 cm);

polyvinylchloride sleeves);

Installation of an automated control unit for the heating system;
Improving the thermal protection of the roof (slab insulation (mineral wool),

Improvement of heat protection of windows in common areas (glass and single-
chamber glass unit (12 cm distance between glasses) in separate

Sealing of exterior entrance doors with the installation of door closers

461.4 thous. rub. (28 %)

Kolchugino city, 25, 4 entrances

Maksimova str.

Centrifugal pumps;
Control valves;
Automatic control panel)

insulation thickness — 10 cm);
Installation of nodes control and heat supply;
Heating energy supply control units (Grundfoss circulation pumps;

Belgorod region, 13 floors Installation of an automated control unit for the heating system (Belimo two-way 489.56 thous. rub. (30.21 %)
Belgorod city, Koneva 1 staircase valve;
street, 7 QOVEN controller;
DAB circulation pump;
Danfoss pressure transmitter)
Vladimir region, 6 floors Increase thermal protection of exterior walls (mineral wool (stucco facade), 1,708.5 thous. rub. (51.25 %)

5 floors
4 entrances

Vologda region, the city
of Vologda, Dal’naya st.,

Installation of an automated individual heating unit (circulation pump Grundfos,
two-way valve, pressure sensor, outdoor temperature sensor, immersion
30 temperature sensor, Siemens controller)

428.96 thous. rub. (26.67 %)

10 floors
3 entrances

Kaliningrad region,
Kaliningrad city,
Marshal Baghramyan
str. 6-12

thickness — 10 cm);

Improvement of thermal protection of the roof (mineral wool, insulation

Improving thermal protection of exterior walls;
Sealing of exterior entrance doors with the installation of door closers

1,137,704 thous. rub. (33.45 %)

5 floors
4 entrances

Novosibirsk region,
the city of Berdsk,
Lenina st. 10/3

Installation of an automated control unit for the heating system (Danfoss);
Other overhaul works (not energy efficient)

393,503 thous. rub. (28.36 %)

insulation

Installation of an automated control unit for the heating system (WILO circulation

Republic of Udmurtia, 10 floors
Izhevsk, 124 3 entrances pump;
Pushkinskaya St. control valve and heating controller Siemens);

Repair of pipelines of in-house heating system in combined with thermal

1,285,036 thous. rub. (33.09 %)

The only barrier to energy-efficient repair is its high cost. How-
ever, this barrier can be removed by attracting private investment to
this activity. To do this, it is necessary to establish a system of return
on investment that is profitable for businesses.

The author of the article proposes to calculate the future profit of
a private investor investing in energy-efficient repair by using the lost
super-profit of the natural monopoly in the long term with the market
equilibrium point unchanged. This profit will be equal to the addi-
tional profit (super profit) of the natural monopolist with the new

consumption volume Q,, price P,,, LATC and LMC remain unchanged
in the long run, i.e. without state regulation. The value of this profit is
equal to the area of the blue rectangle in Fig. 2. It can be calculated
using (1):

TR, =Q, P, M

where TR, is additional profit (super profit), which could be ob-
tained by the resource supplying organizations (natural
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monopolies), if the state did not interfere in the process of pricing
and the cost of resources could be raised to P,

In addition, the monopolist's super-profit at point E, can be cal-
culated as the area of the rectangle R,E.GM using (2):

TR, =(D-LATC)-Q, = (Q, - LATC)-Q,, 2)

where D is the utility demand; LATC mean long-term average total
costs of producing and selling utilities; Q, is consumption of utility
resources, after the energy-efficient repair.

For the market equilibrium to remain at the point E, and the val-
ue of the housing and utility services tariff not to change, it is neces-
sary to ensure that the private investor receives this additional
profit TR,. That is, to attract a private investor, the condition must be
met (3):

" CF

TR, 2 NPV = ,
‘ E(1+R)'

3)

where NPV is the net discounted income of the private investor;
t is the time period; n is the number of time periods; CF is
the amount of cash flow (outflows and inflows); R = (1 +r) - Jn is
the inflation-adjusted discount rate; r is the discount rate; Jn is
the inflation rate.

Formula (3) allows estimating the total amount of investments of
the private investor and the long-term tariff on housing and utility
services at the given production costs and the predicted level of in-
flation. However, to guarantee the value of the tariff for housing
and utility services in the long run, it is important to consider the prof-
it of a private investor earned thanks to the energy-efficient capital
repair. Table 4 shows the structure of housing and utility services
tariffs, differentiated by funding sources, before and after the energy-
efficient repair made at the expense of a private investor.

CONCLUSION

The proposed approach to assessing the income of a private
investor in the housing and utilities sector is only the first step of
the global process towards getting the business community involved
in solving the problems of this sector. The proposed approach is
a conceptual basis for market pricing in the housing and utilities sec-
tor but it requires more detailed elaboration on the following issues:
forecasting the inflation index, taking into account market risks; de-
termining the percentage ratio of the housing and utilities tariff struc-
ture at different stages of operation of an apartment building; estimat-
ing long-term average and marginal costs of energy resources
generation/delivery; forecasting the supply of housing in the market
and the purchasing power of Russian citizens.

Table 4. Structure of utility tariffs by source of funding before and after energy-efficient repairs financed by a private investor

Structure of the housing and utility
services tariff (name of the housing and
utility services source of provision/
financing) BEFORE energy-efficient repairs

Brief description of the housing and utility services source of provision/
financing

Structure of the housing and utility
services tariff (name of the housing
and utility services source of
provision/financing) AFTER energy-
efficient repairs

Management organizations

Based on the management contract, provides services for the maintenance
and repair of the common property in the apartment building, services for its
management, as well as provides utility services to persons using
the premises in the apartment building

Management organizations

Supplying organization

Organization or individual entrepreneur who sells utility resources and
delivers them to the walls of the house

Supplying organization

Contractor of utility services

Alegal entity or individual entrepreneur who directly supplies utilities to
apartments or other premises of the house. From the boundaries of the building
to each consumer utility services are supplied either by the management
company, or the same supplying organizations (in cases stipulated by law)

Contractor of utility services

Businesses that specialize in generating energy and extracting natural
resources from the earth’s Subsoil, waters, and forests by technical means

Resource companies

Housing and Public Utilities Fund and the

Subsidies from the Housing and Utilities Fund and the region are available in
a limited amount (up to 10 % of the energy-efficient capital repairs cost).
region They are allocated in the presence of co-financing from the region, which is

not always possible

Housing and Public Utilities Fund
and the region

An individual or legal entity providing its own funds for a reasonable energy-
efficient capital repair

Private investor
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Pacuyet poxopa yactHoro nisectopa XKKX
B YCJZIOBUSIX Nepexoaa Ha A0IroCpoYvHoe
TapucHoe perynmpoBaHue

B crtatbe paccmaTpvBaeTcs HEO6XOAMMOCTb Nepexopa Xu-
JINLLHO-KOMMYHasIbHOr0 XO3MCTBa Ha [OSIFOCPOYHYIO CUCTe-
My TapudgoobpasoBaHusi. [laHHaa 3agaya 6bina nocrtasfeHa
MpasutenscteoM P® B nioHe 2021 roga B paMKax yTBep>pe-
Hna «KoHuenuuMn BHegpeHns MexaHu3MoB Tapudoo6paso-
BaHUSA AN OpraHn3auui, OCyLLEeCTBASIOLMNX perynvpyemMble
BUObl OEATEeNbHOCTU, Ha [AONrocpo4HbIi nepuop». CyluecT-
BYIOLLIME N €XEerofHo MHAekcupyemble Tapudbl Ha XXKX He
NMO3BOMAT Pas3BUBaTLCA XUIULLHOMY XO3AWCTBY, Tak Kak He
ABMAOTCA NMPUBNEKATENbHLIMU ANA YACTHbIX KanuTanosB U Bbl-
3bIBAIOT yCyrybneHne KOHMMKTa Mexay CO6CTBEHHUKaMM Xu-
NbIX MOMELLIEHWI 1 ynpaBnsoLwmummn opraHmsaunammu. OTcyTeT-
BME CoLMaribHOro AOBEPUS U HEA0CTATOK 6IOAXETHbLIX CPEACTB
Ha NPOTSXXEHUN MHOMMX NET CYLLIeCTBEHHO CHMXAIOT Ka4yecTBO
xunoro ¢oHga P®. CocTosHMe xunoro oHAa B CTpaHe ce-
rofHA TakoBO, Y4TO 6€3 MaccoBOro NpoBeAEeHUs KanuTasbHbIX
PEMOHTOB C MCMOJIb30BAHNEM IHEPrO3PEKTUBHBIX MaTepua-
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