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Calculation tools for determining the effects
of digitalization of housing and utilities sector

This article discusses the digitalization of housing and utilities companies. The relevance and expediency of stud-
ying the digitalization of management companies at the present time, taking into account the definition of the ef-
fects of digitalization, was analyzed. The author proposed to calculate the economic performance indicators of
the digitalization of the management company based on the calculation of transaction costs. Based on the anal-
ysis, the author gave the author's interpretation of the concept: transaction costs of the management compa-
ny in the conditions of digitalization of housing and communal services. The classification of transaction costs
of the management company by types was carried out, and their detailing was carried out taking into account
the impact of digitalization and the types of cost savings of consumers were identified. The main indicators of
savings of the management company as a result of reduction of transaction costs were determined. In addition,
the author highlighted the main indicators of consumer cost savings as a result of digitalization of the manage-
ment company. The author developed a calculation toolkit for determining the indicators for reducing transac-
tion costs of the management company and consumer cost savings, which was applied in practice to calculate
the efficiency of digitalization of the management company of Voronezh, LLC “Favorit”. The developed calcula-
tion toolkit helps to determine not only the amount of cost savings of the management company for each selected
type of transaction costs, but also the amount of total savings, taking into account the cost savings of residents.
As a result of the calculations made for LLC “Favorit” according to the calculation tools developed by the author
to calculate the indicators for reducing transaction costs of the management company and cost savings of resi-
dents, and allocating the main costs, it was concluded that digitalization of housing and utilities services is nec-
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a total digitalization of all spheres of life of the popu-
lation, we can safely say that it is the widespread
penetration of digital technologies into all spheres of
the economy that determines the trajectory of the eco-
nomic development of the entire country and society
as a whole. However, here it is worth paying special
attention to one of the most basic sectors of the econ-
omy, which has a huge impact on the standard of liv-
ing of the entire population, satisfying the basic needs
of people in comfortable housing, water, heat, electric-
ity, gas, namely the housing and utilities sector.
Within the framework of the national programme
“Digital Economy of the Russian Federation”,
the project of digitalization of the urban economy
“Smart City” is being implemented, which highlights
the standard “Smart Housing and Utilities”" 2.
“Smart Housing and Utilities” implies great
prospects for the development of the housing and
utilities sector, and despite the fact that the digitali-
zation of the housing and utilities sector is only at
the beginning of its development, we have all heard
more than once that it will help make the housing
and utilities sector more efficient, profitable, trans-
parent, fair, economical [1-3].
The main economic indicators of the effective-
ness of digitalization of the housing and utilities sec-
tor, for such participants as consumers and

In the age of information technology, when there is

management companies (MC), can be distin-
guished as follows:

® time saving;

® cost savings.

The author of this article analyzed possible op-
tions for achieving cost and time savings of the MC
and consumers of housing and utility services as
a result of digitalization and proposed a calculation
toolkit that can be used to assess the results of dig-
ital transformation and the efficiency of “Smart
Housing and Utilities”.

The author proposes to calculate economic in-
dicators of digitalization performance for the MC
based on the calculation of transaction costs, which
are typical for any sphere of the economy, including
housing and utilities sector.

In 1937, the English economist R.G. Coase, in
his article “The Nature of the firm”, for the first time
defined the concept of transaction costs as
“the costs of using the market mechanism” [4].

Currently, there are many different disputes
among scientists regarding the content of the con-
cept of transaction costs, but there is no single ap-
proach to their quantification assessment, which
contributes to the emergence of uncertainties and
inaccuracies in their definition and calculations [5, 6].

Organizations can determine their transaction
costs at their discretion, which makes it necessary

1 Passport of the national project “National Program “Digital Economy of the Russian Federation” (approved by the Presidium of
the Presidential Council for Strategic Development and National Projects, Protocol No. 7 dated 04.06.2019). URL: https://sudact.ru/law/pasport-
natsionalnogo-proekta-natsionalnaia-programma-tsifrovaia-ekonomika (accessed: 11.04.2023).

2 “Basic and additional requirements for smart cities (Smart City standard)” (approved by the Ministry of Construction of Russia 04.03.2019).
URL: http://www.minstroyrf.ru/upload/iblock/74f/Standart.pdf (accessed: 11.04.2023).
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to allocate, classify and evaluate the transaction costs of the MC in
order to manage them and accurately calculate.

The author of this article proposed the following interpretation
of the concept: transaction costs of the MC in the conditions of
digitalization of housing and utilities sector are the costs arising
from solving issues related to contractual and analytical work,
the functioning of the consumer interaction service and the MC on
all issues (including emergencies), information collection, storage,
processing and control services.

To determine the calculation tools for evaluating the results of
the digitalization of the MC, the author carried out the classification
of transaction costs of MC by type and their detailing, taking into
account the impact of digitalization of housing and utilities sector
and without, as well as the classification of consumer cost sav-
ings [7] (Table 1). In accordance with the selected classification,
the toolkit for calculating the indicators for reducing transaction
costs of the MC and cost savings of consumers were determined
(Table 2).

Table 1. The impact of digitalization on the reduction of transaction costs of MC and cost savings of consumers (Source: compiled by the author)

Detailing transaction costs of the MC and consumer costs

Type of transaction costs
of MC and consumer costs

Before digitalization

After digitalization

Indicators saving of MC and consumer costs

Costs of collecting infor-
mation on meter readings

The costs of bypassing controllers
and manual processing of meter
readings, conducting analytical work

Automatic remote transmission, col-
lection and processing of meter read-
ings

saving on wages ER;;

saving labour costs of engineering and technical
workers E;';

saving paper E;';

saving consumables (stationery, shoe covers) Ef’;
savings on transportation costs £,

Costs of interaction with
consumers of housing and
utility services

The costs of organizing reception on
the appeals of owners, keeping re-
cords on appeals, receiving and reg-
istering calls from owners

Automatic remote service for receiv-
ing, registering and processing re-
quests. Electronic remote communi-
cative communication with consum-
ers of housing and utility services

saving labour costs of engineering and technical
workers E/;
saving paper E,”

The costs of emergencies,
troubleshooting and unau-
thorized connections

The costs of eliminating the conse-
quences of emergencies caused by
MC (for example, flooding of neigh-
bors), malfunctions, the costs of un-
scheduled repairs/replacement of
communal property

Instant remote notification of acci-
dents, malfunctions and unauthorized
connections. Reducing the number of
utility accidents caused by MC

saving labour costs of engineering and technical
workers E;
saving damage from accidents £,

The costs of accrual of re-
ceipts, accounting

The costs of conducting analytical
work, manual calculation of charges
for housing and utilities services.
Visiting public service offices for re-
porting

Electronic document management,
automatic generation of reports and
receipts. Electronic access to public
services, signing documents with
a digital signature

saving labour costs of engineering and technical
workers E/
savings on transportation costs £,

Costs of holding general
meetings of owners

The costs of organizing general
meetings (paper notifications, leaf-
lets, minutes, working hours for
a face-to-face meeting of owners
and representatives of MC)

Electronic remote notification of
the meeting and electronic voting

saving labour costs of engineering and technical
workers E;;
saving paper £,

The costs of consumers for
payment of receipts for
housing and communal
services and utilities

Payment costs:

for the consumption of municipal re-
sources according to the standards;
“extra lines” in receipts for housing
and utilities services;

additional unclaimed services

Payment for the consumption of utili-
ty resources by “smart” metering de-
vices. Selection of necessary addi-
tional services and exclusion of “ex-
tra lines” from receipts for housing
and utilities services at the electronic
general meeting

reduction of individual consumption of municipal re-
sources R, ;

exclusion of “extra lines” from receipts for housing
and utilities services R,;

reducing the cost of additional services R,
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Table 2. Calculated indicators of savings of MC and consumer costs (Source: compiled by the author)

Indicators

The formula for calculating
the savings of MC
and consumers

The formula for calculating
the total savings

Costs of collecting information about meter readings

Ef,i — saving on wages;
Eff — saving labour costs of engineering and technical workers;

E,' — saving paper;

E* — saving consumables;

Ef,i — saving on transportation costs;

Jj— number of groups of dismissed employees;

ZP, — average monthly salary of employees of the j-th group;

C;— number of dismissed employees of the j-th group;

L — the number of engineering and technical employees of MC engaged in processing acts
of circumvention;

ZP, — average monthly salary of engineering and technical employees of the position /;

AT, — saving of working time of engineering and technical employees of the position / as
a result of digitalization;

K, — number of personal accounts allocated for crawling;

o ud . .

K, — the amount of paper spent on circumvention acts for 1 personal account;
C, — average cost of paper;

~ud .

C.° — the average cost of the office allocated for one crawler controller;
Ch, — number of dismissed crawler supervisors;

K — number of personal accounts allocated for crawling;

C,, — the average cost of shoe covers;
Ch, — number of dismissed crawler supervisors;

—ud
CT« —the amount allocated for transportation costs per crawler controller

i
£=3677
L

ES =S (ZP- AT ZP)

) =1 o !
EbS/ :Kes K;dcb
£ =CCh, +K° C,,

ES=Ch CTY

ER! =E; +E +E) +E +E;

Costs of interaction with consumers of housing and utilities services

E;” — saving labour costs of engineering and technical workers;

E,” — saving paper;

N — the number of MC engineering and technical workers engaged in interaction with con-
sumers of housing and communal services;

ZP, — average monthly salary of engineering and technical employees of the position /;
AT, — saving of working time of engineering and technical employees of position V as a re-
sult of digitalization;

0 — average number of registered applications of housing and utilities services consum-
ers in MC;

/?b“j — the amount of paper spent on registration of registered appeals and responses;

C, — average cost of paper

N
Ev= Zl (zb - AT, ZP)

£7=0K €,

ERP =E" +E)

The costs of emergencies, troubleshooting and

unauthorized connections

E; — saving labour costs of engineering and technical workers;
EZ — saving damage from utility accidents;

B — the number of engineering and technical workers involved in the elimination of munic-
ipal accidents;

ZP, — average monthly salary of engineering and technical employees of the position B;
AT, — saving the working time of engineering and technical staff of position B as a result of
digitalization;

EM — the average cost of eliminating accidents caused by MC before digitalization;

R,, — the average cost of eliminating accidents caused by MC after digitalization

B

E;=> (ZR — AT, ZR)
b=1

E;J :Eal _RUZ

ER® =El+E°
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The costs of accrual of receipts, accounting
EY — saving labour costs of engineering and technical workers; El= ﬁ(ZPD - AT, ZR) ER) =E +E;
Ef, — saving on transportation costs; Ei :;73 E;"

D — number of MC engineering and technical employees engaged in accrual of receipts and
accounting;

ZP, — number of MC engineering and technical employees engaged in accrual of receipts
and accounting D;

AT, — saving the working time of engineering and technical staff of position D as a result of
digitalization;

Chg — number of accountants;

CTBM — the amount allocated for transportation costs per accountant

Costs of holding general meetings of owners

E’ —savi ineeri i : 4 ER’=E’+E;
ts sav!ng labour costs of engineering and technical workers; £ ZZ(ZPV AT, ZPV) ., =L, +E,

E, — saving paper; V=1

I/ — number of MC engineering and technical employees engaged in accrual of receipts and

s _ T ud s\ —~
accounting; £, _(K“ Kop +Kb) Cy
ZP,— average monthly salary of engineering and technical employees of the position V;
AT, — saving the working time of engineering and technical staff of position V as a result of
digitalization;

K,, — number of personal accounts participating in the general meeting of owners;

ud

K,, — the amount of paper spent on ballots for 1 personal account;

K, — average amount of paper spent on notifications/announcements of the general meet-
ing and minutes;

C, — average cost of paper

Total savings of all transaction costs of MC

ER? — costs of collecting information about meter readings; ER, =ERY +ER” +ER® +ER’ +ER’
ER!” — costs of interaction with consumers of housing and communal services;
ER] — the costs of emergencies, troubleshooting and unauthorized connections;
ER? — the costs of accrual of receipts, accounting;

ER; — costs of holding general meetings of owners

u

Costs of consumers for payment of receipts for housing and communal services and utilities

R, — saving individual consumption of communal resources; R, = (Eko _Ekp) K ER, =R, +R, +R,

R, — saving on “extra lines”; ' T

R, — savings on additional services; i

ED 1 H i 1 1l Rk = lel KES
.« — average consumption for individual consumption of utility resources per consumer =

of housing and communal services before digitalization; L
Eopk — average expenditure on individual consumption of utility resources per consumer of Ry = (RDDu —R;u) Kes
housing and communal services after digitalization;

K — number of housing and communal services consumers;

R — expenses for the payment of “extra lines” in receipts for housing and communal ser-
vices;

K, — number of personal accounts in an apartment building;

ﬁfu — average expenditure on additional services per consumer of housing and communal
services before digitalization;

E[fu — average expenditure on additional expenses per consumer of housing and commu-
nal services after digitalization;

K., — number of personal accounts in an apartment building

Total cost savings of MC and consumers of housing and utilities services

ERU — cost SaVingS of MC, - E(EK) —FER +ER
ER, — saving the costs of housing and utilities services consumers T
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According to the proposed calculation tools (Table 2), in order 213.704.15
to determine the effects of digitalization, the author made calcula- P
tions of indicators for one of the MC, LLC “Favorit” in Voronezh?. - '
All calculations were made for one house located at: Chely- 2 250,000
uskintsev str., house No. 140 for one month, taking into account é 200,000
the operation of “smart” utility metering devices. The necessary é 150.000
data for calculations were provided by MC LLC “Favorit”, taking 3 '
into account the indicators before digitalization (December 2022) < 100,000
and after (February 2023). Also, data on tariffs and consumption 50,000
standards for water and electric energy established in Voronezh* > 0
and calculatio.rules for the consumed utility resource were used to . )
calculate consumer savings in the absence of individual meters’: ® Overall cost savings for the management companies and consumers
Pon.N-K_.T® Fig. 2. Total savings as a result of digitalization of the LLC “Fa-
i i J inc ’

where n;— the number of registered consumers living in 1 residen-
tial building of an apartment building;

N; — consumption standard;

K;,. — increasing coefficient (1.5);

T® — tariff’.

As a result of the calculations carried out by the author, the fol-
lowing data were obtained:
the total cost savings of MC LLC “Favorit” is

ER, =121,811.60 rub;
the total cost savings of housing and utility services consumers is
ER, =91,892.55 rub.

Clearly, the total cost savings of MC LLC “Favorit” and consum-
ers as a result of digitalization are shown in Fig. 1.

121,811.6

150,000 91,892.55
100,000

50,000

Cost savings, rub

0

m Cost savings for the management company LLC “Favorit”
= Consumers cost savings

Fig. 1. Total cost savings of the LLC “Favorit’” Management
Company and consumers as a result of digitalization (Source: devel-
oped by the author)

3 Management company LLC “Favorit”. URL: http://favorit36.ru (accessed: 10.04.2023).

vorit” Management Company (Source: developed by the author)

Having determined the amount of cost savings of the LLC “Fa-
vorit” Management Company and consumers, we will calculate
the total cost savings, which will be:

E(EK) =121,811.60 +91,892.55 = 213,704.15 rub.

Fig. 2 shows the total savings as a result of digitalization of
the LLC “Favorit” Management Company.

As a result of the calculations made, it can be concluded that
the tools developed by the author for calculating indicators for re-
ducing transaction costs of the MC and cost savings of consumers
make it possible to determine the amount of money savings of
the MC and consumers. Looking at Fig. 1, we can conclude that as
a result of digitalization, significant savings were obtained for
the MC and consumers and these data for 1 month. Accordingly,
the amount of savings for 1 year will increase significantly.

In addition, it is important to pay attention to the costs of the MC
and consumers for digitalization. In accordance with the Decree of
the Government of the Russian Federation dated June 29, 2020
No. 950, the service provider (in this case PJSC “TNS Energo Voron-
ezh”) has established from “Smart” electricity metering devices at its
own expense®. And consumers have installed “smart” individual meter-
ing devices for water supply at their own expense and the cost of such
a device is approximately 5-7 thousan.rubles (according to consum-
ers), respectively, the amount of savings is much higher than the costs.
Which suggests that digitalization of housing and communal services
is actually beneficial for the MC and consumers and gives us the op-
portunity to live more comfortably using “smart” technologies.
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PacuyeTHbIN MHCTPYMeHTapun gns
onpepeneHus achchekToB Lucposmnsauum
XKKX

B paHHOW cTatbe 6blna MNpoaHanM3upoBaHa aKTyanbHOCTb
N LenecoobpasHOCTb M3yHeHWsi LmMtpoBU3aLmMN yNpaBnsioLLmx
KOMNaHW B HacTosiLLee BpeEMS C YHeTOM onpepeneHus addek-
TOB LuMchpoBu3aumm. PacyeT 9KOHOMMYECKMX MoKas3aTenen pe-
3yNbTaTUBHOCTY LMPpoBM3aLmm ynpasnsioLLein KoMnaHum aBTo-
POM 6bIS10 NPEANOXEHO OCYLLIECTBNATh, OCHOBbIBAsICb HA pacyeTe
TpaHCaKUMOHHBIX 3aepXek. Ha ocHoBe npoBefeHHOro aHannsa
6bina AaHa aBTopckas TPaKTOBKA MOHATUA: TPAHCAKLMOHHbIE 13-
OEpXKN YNpasnsiioLLen KOMMaHuM B YCOBUSX LMpoBM3aLMmn
XKKX. Bbina npoBefeHa Knaccuiukauusi TpaHCaKUMOHHBLIX W3-
OepXeK ynpaensioLlert KoMnaHMm no Bugam u ux getannsauus
C Y4eTOM BNUAHWA LMOpoBU3aLMK, BbigeneHbl BUAbl 3KOHOMUU
3aTpaTr notpe6utenen. Bbinn onpegeneHbl OCHOBHbIE MOKa3a-
TENnn 9KOHOMWUM YNpaBnAtoLLEeN KOMMNaHWn B pesynbrate Cokpa-
LLIeHNs1 TPaHCaKLUMOHHbIX napepxxek. Kpome Toro, asTopom 6binu
BblfleNeHbl OCHOBHbIE MOKa3aTenu 3KOHOMWUK 3aTpaT noTpeduTe-
nen B pesynsrarte umdpoBM3aLmmn ynpasnsoLlen KomnaHum. bein
pa3paboTaH pacHeTHbI UHCTPYMEHTapWIA AN onpeaeneHus no-
KasaTenew CoKpaLleHWsi TPaHCaKLMOHHbIX U3OEPXeK ynpasnsio-
e KOMNaHUM 1N 3KOHOMUW 3aTpat noTpebutenemn, KoTopblin Obin
NMPUMEHEH Ha MpakTuKe ANA pacyeToB 3PPEeKTUBHOCTM Lmdpo-
BM3auMM ynpasnswoLllen komnaHum r. BopoHexa OOO «®dago-
puT». Pa3paboTaHHbIi pacyeTHbI WMHCTPYMEHTapun nomoraet
OonpepenvTb He TOMbKO pasMep 3KOHOMMM 3aTpaT ynpasnsio-
LlJ,eI7I KOMMaHU No Kaxxaomy BblaeneHHOMY Buay TpaHCaKLMOH-
HbIX U3AEPXEK, HO N pa3mep O6LLIEeA IKOHOMUM C YHETOM SKOHO-
MUM 3aTpar xurtenen. B pesynsrate npou3BefeHHbIX pacyeToB
ans OO0 «®daBopuT» No pa3paboTaHHOMY aBTOPOM UHCTPYMEH-
Tapuio pacyeta nokasatefiev CoKpaLLeHUs TPaHCAKLUMOHHbIX U3-
OepXeK ynpasnsioLLle KOMNaHnM 1 3KOHOMUW 3aTpaT XuTenen
1 BblAENEeHNs1 OCHOBHbIX 3aTpart 6bin CAenaH BbIBOA O HEO6X0Au-
MOCTW 1 Bbiroge uudposusaumm XKX.
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4. Kose R.G. The nature of the firm. ECO: Economics and organiza-
tion of industrial production. 1993; 2:66-82. (rus).

5. North D. Institutes, institutional changes and functioning of
the economy / Trans. from the English by A.N. Nesterenko, preface
and scientific ed. by B.Z. Milner. Moscow, Foundation of
the Economic Book “Beginnings”, 1997; 180. URL: http://cee-mos-
cow.com/doc/izd/North.pdf (accessed 10.04.2023). (rus).

6. Dalman S.J. The Problem of Externality. The Journal of Law and
Economics. 1979; 22(1):141-162. URL: table/725216

7. Sawvina 1.S., Uvarova S.S. The influence of digitalization on the for-
mation of receipts for housing and communal services. Digital and
branch economy. 2020, 2(19):102-108. (rus).

CIMNCOK NCTOYHUNKOB

1. CasBuHa W.C. OcHoBbI pa3Butus UnghpoBu3aumm B cgpepe Xu-
JIMLLHO-KOMMYHaJIbHOIO X035WicTBa // IHCTpYMeHTbI 3¢hheKTUBHO-
ro passuTUsi COBPEMEHHOV Hayku : ¢6. mat. MexayHap. HayH.-
npak. KoHe. (r. Kemeposo, 27 nexkabpsa 2019 r.). Kemeposo, 2019.
C. 164—169. URL: https:/elibrary.ru/item.asp?id=42322933

2. CassuHa W.C. lNpumererne loT TexHonoruii B cgpepe XXKX //
OkoHomuka v npegnpuHumarensctBo. 2020. Ne 10 (123). C. 1077—
1082. DOI: 10.34925/EIP.2020.123.10.214

3. CassuHa U.C. Ungbposusauyms XXKX kax oCHOBHOE ycrioBue KOH-
KYPEHTOCIOCOOHOCTY yrpaBisitoLMX KOMIaHuii // ArpapHasi 3KOHO-
MuKa rrasamuy MoJsiogoro crieynanucta : mat. MexayHap. oHnaiH-
KoHebepeHumm (r. Mavickmii, 20 anpens 2021 r.). Mavickmi, 2021.
C.45-47.

4. Koys P.I". lpupoga covpmbi // IKO: SkoHOMMKa 1 opraHu3ayms
npombILLneHHoro npoussogctaa. 1993. Ne 2. C. 66-82.

5. Hopt [. UHCTUTYTbI, MIHCTUTYLMOHAIIbHBIE M3MEHEHNS U (DYHK-
LMOHMPOBaHWE 3KOHOMUKM / Nep. ¢ aHr1. A.H. HectepeHko; npea-
ucn. v Hayd. pea. b.3. MunbHepa. M. : ®oH[ 5KOHOMUYECKOV KHU-
m «Hayvana», 1997. 180 c. URL: http.//cee-moscow.com/doc/izd/
North.pdf (nata o6paryerms 10.04.2023).

6. Dalman C.J. The problem of externality // The Journal of Law and
Economics. 1979. Vol. 22. No. 1. Pp. 141-162. URL: table/725216
7. CaBBuHa W.C., YBaposa C.C. BnusHune umgpposusaymm
Ha gpopmumpoBaHme keutaHumi 3a XKX // Lncbposas n otpacne-
Bas 9koHomumka. 2020. Ne 2(19). C. 102-108.

06 aBTope: CaBBuHa WpuHa CepreeBHa — acnupaHT kade-
Opbl LUMMPOBOM 1 OTPaceBo 3KOHOMUKW; BopoHeXckun ro-
CyAapCTBEHHbIW TexHM4eckui yHusepcutet (BITY); 394006,
r. BopoHex, yn. 20-netua OkTa6ps, A. 84; SPIN-koa: 3359-6218,
ORCID: 0009-0007-0193-4066; iri-sav @ mail.ru.

For citation: Savvina |.S. Calculation tools for determining
the effects of digitalization of housing and utilities sector. Real
Estate: Economics, Management. 2023; 3:47-52.

[na untnposanus: CassuHa M.C. Calculation tools for determining
the effects of digitalization of housing and utilities sector //
HenBmxummocTb: 3koHOMMKa, ynpaeneHue. 2023. Ne 3. C. 47-52.



