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Purpose: the paper is devoted to the development of tools for managing
pricing and tariff setting in social spheres, taking into account their focus
and the need to use non-traditional approaches in determining the most
effective trajectory of their development. Discussion: the peculiarities of
the functioning of social sectors do not allow to effectively use standard
methods and models for calculating prices and tariffs in them. In this regard,
there is a need to develop a toolkit, the use of which in practice will make
it possible to calculate optimal prices and tariffs, taking into account social
demand. Results: the authors proposed an approach to the calculation of
compromise prices and tariffs for the services of the housing and communal
sector, medicine and the sphere of passenger transportation, which have
a social character. The concept of social demand and the possibility of
taking it into account when calculating prices and tariffs has been clarified;
scenarios of its satisfaction are considered. An approach to the selection of
an optimal service provider based on the method of multicriteria analysis
of the TOPSIS alternatives is proposed.
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Introduction

The problems of social spheres in Russia, as well as throughout the
world, are quite acute: it is impossible to ensure a high quality of life without
maintaining these spheres in an optimal state. At the same time, it should be
clearly understood that the «optimality» of the functioning means not just break-
even or stability of these spheres, but also the satisfaction of consumers with
both the quality of services and their prices [2, 3].

1 The work was supported by RFBR grant no. 20-010-00391a
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Social spheres are considered to be those that ensure human life: housing
and communal services, medicine, education, etc. However, in current situation,
the authors see it as possible to add public transport services to this list.

People cannot completely refuse social services, since they are life-
supporting. In this regard, a large number of questions arise related to the legal
regulation of the functioning of these areas, the relationship between consumers
and service providers. It is obvious that the classical methods used in the market
economy cannot be used in their pure form in the social spheres, and therefore
the questions of developing customized ones arise.

A common and one of the biggest problems in social spheres is the lack of
effective economic and mathematical tools for calculating and analyzing prices
and tariffs. It is obvious that prices and tariffs for «social» services should not
be calculated using the «cost plus» method, which is classic for the housing
and communal and transport industries. It involves a simple addition of a profit-
generating premium to the cost of a service; within its framework, it is impossible
to take into account social demand. In this regard, it is advisable to develop
a comprehensive methodology for calculating and analyzing prices and tariffs,
taking into account the above-mentioned feature of social spheres and the
presence in them of the so-called social demand.

Research methodology

In order to develop an effective regulatory framework and methodology
for calculating and analyzing prices and tariffs in social spheres, it is necessary to
clarify the concept of social demand.

The concept of «social demand» is rather unexplored; in the literature, the
following definition is widespread: social demand is that part of demand that is
caused by the consumer's desire to meet certain social criteria. It is obvious that
this definition is not comprehensive and applicable for this study. Let's formulate
the definition of social demand by considering its content.

In order to determine the social demand for services, it is necessary to
define which consumers in the market can be considered solvent and which
cannot. At the price of goods in the consumer market PY = P, those consumers
for whom the minimum required amount of service consumption is less than or
equal to the amount of money that they are able to allocate for their purchase
will be considered solvent (Yy, P < d;). Thus, according to information about
the amount of funds that consumers are able to allocate for the purchase of a
service, a fixed price P will differentiate all of them into solvent and insolvent.
Moreover, the number of those and others is determined by the level of the fixed
price. Consumers can be considered solvent if:

dk EPYHk,kZ 1,2,...,N1(P). (1)
Insolvent consumers are those for whom:

dkSPYHk,k=N1(P)+1,N (2)
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The total amount of regulatory needs of all insolvent consumers:
57 _ TN
Y(P) = X=n,py+1 Yur, 3)

The total amount of means of payment that consumers have to present
this product on the market:

—_ yN
Dy(P) = Xk=n,(p)+1 k- (4)
With a fixed price P, solvent consumers can be defined as a set of N;
consumers who are ready to pay D, (P) = gil d,. Insolvent consumers are

included in the aggregate N — N; and are ready to pay D, (P). Solvent and
insolvent consumers will present money in the following amount:

D' = Z{‘y:‘l dk- (5)
The total volume of market and non-market demand will be:

Ve(P) = Y™ (P7) + Ys(P) = 282 4 7(p), (6)

Covering social demand is possible only through government regulation.
The required budgetary allocation to cover this demand can be determined as
follows. From formula (7), one can obtain the amount of necessary means of
payment in a situation where the compromise volume of purchase and sale is
YO =Y (P):
1 1 4-& ’
D = Dy (+— \I+DH); (7)

4

Yosm(P)c(P?)
Dp

D(P") =D§;%(1+\/1+4 )2, (8)
In this case, the amount required for financing from the budget to cover
social demand for services will be:

AD =D(P*)-D" (9)

It was noted that the calculation of prices and tariffs for the services

of social spheres cannot be effectively implemented within the framework of

the «cost-plus» methodology. Based on the multicriteria of the problem being

solved, we consider it possible to use compromise analysis as a basis for a new
methodology.

Market trade-off model between aggregate demand and aggregate supply:

XY _ pe(p) — br_ bu® . _Dr )i, 10
P _P(P)—maX{argpmaX(P p-c(P)’?l—(m)} o

The allocation of subsidies to cover social demand can destabilize the
market equilibrium. There may even be situations in which the demand for
services exceeds the supply. The equilibrium can only be restored by the state
through the introduction of various levers, which once again emphasizes the need
to work out the legal framework for the interaction of all participants in social-
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market relations. However, the issue of legal regulation is beyond the scope of
this study.

It should be clarified how the market equilibrium can be restored. State
levers of influence are selected in accordance with the identified «model» of
behavior of service providers. Like consumers, enterprises can be divided into
two large groups: competitive and non-competitive.

For competitive enterprises, the compromise price [6] is considered
acceptable, in connection with which they will be able to cover the surplus
demand, and, therefore, restore equilibrium by activating additional production
capacity. This is the first scenario of rebalancing, which does not require any
additional state regulation.

The second scenario, on the one hand, is more pessimistic. It allows
application of two approaches, depending on the situation.

The first approach involves attracting non-competitive enterprises by
increasing the attractiveness of a particular industry (through direct subsidies). In
this case, the surplus demand is covered by the use of their production capacity.

The second approach can be applied only if the production capacity of both
competitive and non-competitive producers is insufficient to meet the surplus
demand. The only solution in this situation is to create new production facilities.

The discussion of the results

It is obvious that in addition to the large humber of consumers, a large
number of service providers are represented in social spheres.

In this regard, the apparatus for calculating a compromise price or tariff
for a service cannot be the only component of an effective management toolkit
in social spheres. Social demand can be fully and most effectively satisfied only
if there is @ mechanism for the effective selection of the most suitable service
provider. Such a selection is possible within the framework of TOPSIS method
[7]. The basic concept of this method is that of the compared alternatives,
the alternative with the smallest distance from the best option and the largest
distance from the worst option will be recognized as the best.

TOPSIS implies an expert assessment of all available alternatives according
to a list of criteria. Further, finding the optimal alternative is carried out in the
following stages:

— calculation of the normalized decision matrix;

— calculation of a weighted normalized decision matrix;

— definition of «ideal positive» and «ideal negative» solutions;

— calculation of the separation metric;

— calculation of the relative proximity to the «ideal positive» solution;

— ranking of alternatives.

Taking into account the fact that the examination of alternatives can be
carried out by specialists of various profiles, as well as simply interested persons,
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one of the directions of adaptation of the classic TOPSIS method is to supplement
it with a stage, within which the competence of experts will be taken into account
[]. Another change in the classic TOPSIS method can be to provide the possibility
not only of a standard fuzzy assessment of alternatives, but also the use of
linguistic variables for this purpose. The linguistic variables can then be converted
to triangular or trapezoidal numbers, allowing the normal execution of all TOPSIS
steps.

The presence of a criteria system for each social sphere, taking into
account the characteristics of specific services and the adaptation of the classic
TOPSIS method, will ensure the most correct selection of a service provider to
consumers.

Let's consider lists of criteria that can be used to assess alternatives in
each of the previously identified areas. A priori is the consent of the enterprise to
provide the service for the calculated compromise price.

The housing and communal sector is characterized by the presence of
enterprises of two types: housing and communal. In general, both types of
enterprises can be assessed according to the following list of criteria: profit from
activities (k;); consumer debt for services (k;); organization's debt to resource
providers (k5); amount of raised funds (k,); average cost of performed works
(provided services) (ks); collection of funds for performed works (provided
services) (kg); receipt of claims for the quality of performed work (provided
services) (k).

This list is certainly not exhaustive. A list of criteria for housing enterprises
can be made more clearly due to the specifics of their work; also they can be
divided into categories.

1. Scope of activity: management income (k;); utility income (k;,); total
area of houses under management (k;3); number of houses under management
(k14); number of staff (kq5);

2. Financial stability: profit from management activities (k,,); consumers
debts for maintenance and current repair of common property services (k,,);
residents’ debts for the provided utilities (k»3); organization's debt to resource
providers (k,4);

3. Performance efficiency: financing of maintenance works (k34 ); amount
of funds raised for repairs, modernization and improvement (k3,); average
cost of performed works (provided services) for the maintenance and repair of
common property in an apartment building (k33); holding general meetings of
owners of premises in an apartment building (k34); use of common property of
owners of premises (k3s); collection of funds of owners for the performed works
(provided services) for the maintenance and repair of common property in an
apartment building, other services related to achieving the goals of managing an
apartment building in the reporting period (ks¢); collection of funds of owners
for the provided utilities in the reporting period (k5-);

4. Reputation: average management period (k44 ); change in the number

’
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of houses under management (k,); receipt of claims for the quality of performed
works (provided services) (k,); receipt of claims for the quality of the provided
utilities (k44); bringing organizations, partnerships, cooperatives, officials of
these organizations, partnerships, cooperatives to administrative responsibility
for violations in the management of apartment buildings (k,s).

For enterprises providing passenger transportation services, we can
preliminarily generate the following list of criteria: safety (k,); availability (k,);
sociality (k3); travel time (k,); regularity (ks); filling (k¢); comfort (k-); direct
route (kg); route network density (ko); additional services (k;,); service
culture (k,,); warranty (k,,); passenger complaints about the service (ky3);
environmental friendliness (k; ).

It is also important to note that the calculation of the optimal cost of
passenger transportation requires a preliminary analysis of each route in order
to determine its belonging to a specific «cluster». More details about this are
described in [5].

The most difficult, in the opinion of the authors, is the definition of criteria
for medical organizations. At this stage of the study, the following ones can be
included in the list of criteria for evaluating alternatives: discrepancy in diagnoses
(ky); average daily number of doctor calls (k,); repeated calls to the doctor during
the day (k3); availability of comments from the management (k,); existence of
well-founded complaints (ks); average length of patient’s stay in the hospital
(kg); discrepancies between clinical and pathoanatomical diagnoses (k-); death
of the patient, not expected upon admission (kg); unplanned readmission (kg);
patient satisfaction with the treatment and diagnostic process (k;); introduction
of modern methods in the medical and diagnostic process (k;1); the presence of
complications due to the work of medical personnel (k,,); compliance with the
sanitary and epidemic regime (k, 3); timeliness of medical prescriptions (k;4).

Of course, the presented lists of criteria require clarification and additions
to ensure in the future to obtain the most accurate calculation results.

Conclusion

The development and further implementation in social spheres of an
effective toolkit for calculating and analyzing compromise prices and tariffs for
services will not only fill the existing gaps in theory, but also improve the quality
of functioning of these areas in practice.

Calculation of prices and tariffs according to the proposed method will
allow obtaining a compromise value, taking into account all the features of social
spheres, including the presence of social demand in them.

The use of the adapted TOPSIS method for the selection of the most
suitable services’ provider will allow the most accurate formulation of requirements
for enterprises and minimize the possibility of subjective assessment during the
expertise.

The toolkit can also be supplemented by a third component — a two-piece
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analytical apparatus. Within the first part an analysis of time series of prices
and tariffs for social services should be implemented in order to determine the
presence of persistence in them; it will make it possible to predict their value with
greater accuracy [8, 9, 10, 11, 12]. The second part should be a mechanism for
assessing the optimal price and tariff for a specific service.

It should also be noted that almost every industry is currently being
digitalized [1, 4]. Moreover, it is clear that enterprises wishing to develop and
improve in the future cannot ignore the introduction of various information
technologies and systems into their work. In this regard, the implementation of
digital elements is also promising within the framework of the proposed toolkit.

References

1. Alikov A.D. Sotsialno-pravovye aspekty
«tsifrovizatsii» sotsialnoi sfery v rossiiskoi
federatsii [Social and legal aspects of
"digitalization" of the social sphere in the
Russian Federation]. Modern Science,
2019, no. 12-1, pp. 267-271. (In Russ.)

2. Baranovskaya T.P, Popova E.V,
Zamotailova D.A. [Approaches to multi-
criteria  analysis of the activities of
management organizations of housing
and communal complex]. Materialy
mezhdunarodnoi  nauchno-prakticheskoi
konferentsii «Natsionalnye ekonomiki v
usloviyah globalnyh i lokalnyh transfor-
matsii» 2018 [Proceedings of the
international scientific and practical confer-
ence "National economies in the context of
global and local transformations"], pp. 10-
14. (In Russ.)

3. Gorkavoi P.G.,, Zamotailova D.A.
[Features of forecasting and multi-criteria
analysis in social spheres]. Materialy 75-j
nauch.-prakt. konf. studentov po itogam
NIR za 2019 god «Nauchnoe obespechenie
agropromyshlennogo kompleksa»
[Materials of the 75th scientific and practical
conference of stu-dents on the results of
research for 2019 "Scientific support of
the agro-industrial complex"]. Krasnodar,
2020, pp. 653-655. (In Russ.)

4. Zamotailova D.A. Gorkavoi P.G.,
Stepovik A.N. [Directions of digital-ization
of the housing and utilities sector].
Materialy XVI ~ Vseros.  nauch.-prakt.
konf.  «Jelektronnyj biznes: problemy,
razvitie i perspektivy» [Materials of the
XVI all-Russian scientific and practical
conference "Electronic business: problems,
development and prospects"]. Voronezh,
2020, pp. 119-121. (In Russ.)

5. Zamotailova D.A., Kurnosova
N.S., Reznikov V.V. Podhody k analizu
passazhiropotoka obshhestvennogo
transporta [Approaches to the analysis of
public transport passenger traffic]. Trudy
Kubanskogo gosudarstvennogo agrarnogo
universiteta, 2017, no. 65, pp. 17-24. (In
Russ.)

6. Kardash V.A. Konflikty i kompromissy
v rynochnoj jekonomike [Con-flicts and
compromises in the market economy].
Moscow, Nauka, 2006. (In Russ.)

7. Kolyada V.V. [Knowledge Management:

TOPSIS and entropy methods].
Materialy ~ 73-j  nauchno-prakticheskoj
konferencii studentov po itogam NIR

za 2017 god <«Nauchnoe obespechenie
agropromyshlennogo kompleksa» [Mate-
rials of the 73rd scientific and practical
conference of students on the results of
research in 2017 "Scientific support of
the agro-industrial complex"]. Krasnodar,
2018, pp. 560-562. (In Russ.)

8. Kumratova A.M. Kontseptualnaya
osnova polucheniya i issledovaniya
maksimalnogo vremeni prognoza s

zaranee zadannoi tochnostyu [Conceptual
framework to obtain and study the
maximum time of prediction with the pre-
determined  accuracy].  Sovremennaya
ekonomika: problemy i resheniya, 2017,
no. 6 (90), pp. 23-31. (In Russ.)

9. Kumratova A.M., Popova E.V,
Kurnosova N.S., Popova M.I. Snizhenie
ekonomicheskogo riska na baze
predprognoznogo analiza [Economic risk
reduction based on pre-forecast analysis].
Sovremennaya ekonomika: problemy i
resheniya, 2015, no. 3 (63), pp. 18-28. (In
Russ.)

12 (132) 2020

97



10. Kumratova A.M., Popova E.V,
Savinskaja D.N., Kurnosova N.S. Kom-
pleksnaya metodika analiza ekonomicheskih
vremennyh ryadov meto-dami neli-neinoi
dinamiki [Complex method of analysis
of economic time series by methods of
nonlinear  dynamics].  Sovremennaya
ekonomika: problemy i resheniya, 2015,
no. 8 (68), pp. 35-43. (In Russ.)

11. Savinskaya D.N. Sovremennoe
sostoyanie rynka HOD. Osobennosti
rascheta strahovyh zapasov [Current

state of the HOD market. Features of cal-
culating insurance stocks]. Sovremennaya
ekonomika: problemy i resheniya, 2011,
no. 9 (21), pp. 155-167. (In Russ.)

12. Savinskaya D.N., Nedogonova
TA. Predprognoznyi analiz  logisti-
cheskih vremennyh ryadov na osnovanii
pokazatelya Hersta [Pre-forecast analysis
of logistics time series based on the Hearst
indicator]. Sovremennaya ekonomika:
problemy i resheniya, 2019, no. 9 (117),
pp. 18-26. (In Russ.)

98 COBPEMEHHASA SKOHOMMKA: NMPOBJIEMbl U PELLEHUA



1. Annkos A.[. CoumanbHO-npaBoBble
acnekTbl

3®DEKTHBHbIH HHCTPYMEHTAPHH
YIPABJIEHHA B COLHAJIbHBIX CDEPAX:
METO/ibl H MOAEJIH PAGYMETA LIEH

H TAPH®OB!

3amMorTaiinoBa [lapba AnekCaHAPOBHA, KaHA. 3KOH. Hayk, Aou,.
BenukaHoBa Jlapuca OneroBHa, KaHz. 5KOH. HayK, AOL.
FopkaBoit MeTp NeoprueBuy, Mar.

CrenoBuk AHactacusi HukonaeBHa, Mar.

Kyb6aHCKMIN rocyiapCTBEHHBIN arpapHbli yHuBepcuteT uM. W.T. TpybunuHa, yn. Ka-
nuHuHa, 13, KpacHogap, Poccus, 350044; e-mail: idalia@mail.ru; velikanovalarisa@
rambler.com; gorkavoi.petya@yandex.ru; stepovik.anastasiya@mail.ru

Llenb: cTaTbsa NOCBSILLEHA BOMPOCaM pa3paboTKu MHCTPYMEHTapus yrpaBs-
neHunst ueHo- n TapudoobpasoBaHneM B coumarnbHbIX cepax, yumTblBato-
LLero Mx HanpaBfeHHOCTb U HEObX0AMMOCTb MPUMEHEHNS HETPaAULMOH-
HbIX NOAXOAOB MpyW ONpeaeneHnn MakcMManbHO 3P hEKTUBHON TPaeKTopum
nx passutus. 0bcyxaeHme: 0cobeHHOCTN (YHKLMOHNMPOBAHMS coLmanb-
HbIX OTpacneil He No3BoSSOT 3P dEKTUBHO MUCMONb30BaTb ANS pacyeTa
LUeH 1 TapudoB B HUX CTaHAAPTHbIE METOAbl U Moaenu. B cBsA3n ¢ 3TuMm
BO3HMKAET HeobXxoaNMOCTb pa3paboTKmM MHCTPYMEHTapKsl, MCNOSIb30BaHWeE
KOTOPOro Ha MpaKTMKe MO3BOSIUT NPOM3BOAMTL pacdeT ONTUMAsbHbIX LieH
1 TapudoB, B TOM YMCNE C YY4ETOM COLMANbHOro Cnpoca. Pe3y/ibTaTsl: aB-
TOpamMu MpeanoXeH MoaxoAd K pacyeTy KOMMPOMMUCCHbIX LeH u Tapudos
Ha YCIyru XXWINLWHO-KOMMYHaNbHOM 0Tpac/n, MeauumHbl U cepbl nac-
Ca>XMPCKMX NEPEBO30K, UMEIOLLMX SIPKO BbIpaXKeHHbIN CoLMarnbHbIN Xapak-
Tep. YTOYHEHO MOHSATUE COLManibHOro Cnpoca M BO3MOXHOCTb €ro yyeta
npu pacyeTe LeH 1 TapndoB; pacCMOTPEHbI CLIEHapuX ero yaoBneTBope-
Hus. MNpeanoXeH noaxod K noabopy ONTMMAbHOrO MOCTaBLUMKA YCYT,
6a3MpyOLLIMIACS Ha METOAE MHOMOKPUTEPUANIbLHOO aHanusa anbTepHATUB
TOPSIS.

KnioueBble cnoBa: LEeH006pa3oBaHue, TapudoobpasoBaHue, KOMMpPo-
MWUCCHbIV aHanM3, coumanbHble chepbl, aHanm3 abTepPHaTUB.
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