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Abstract. This article is devoted to the peculiarities of state regulation of housing and utility 
services in Ukraine. The problems of housing and utility services are analyzed. The methods of 
state regulation to improve housing and utility services for the population at the regional level are 
proposed. HUS (Housing and Utility Services) development forms the qualitative position of human 
life largely. This industry tests the impact of developing market relations and, on the other hand, is 
an important part of social protection. As noted, one of the main priorities of Ukraine's economy in 
HUS sector is its social orientation, which creates serious social and economic problems and 
contradictions in the system of market relations. Thus the analysis of the current methodology for 
determining the utility tariffs has significant practical implications for the quality of population’s 
life and its social protection. 
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МЕТОДИЧНИЙ ПІДХІД ДО ВИЗНАЧЕННЯ ОБҐРУНТОВАНОСТІ КОМУНАЛЬНИХ 
ТАРИФІВ НА ТЕПЛО ТА ВОДОПОСТАЧАННЯ НА МАКРОЕКОНОМІЧНОМУ РІВНІ 

Анотація. Стаття присвячена особливостям державного регулювання сфери житлово–
комунального господарства в Україні. Проведено аналіз проблем розвитку житлово–
комунального комплексу. Запропоновано методи державного регулювання для підвищення 
ефективності житлово–комунального обслуговування населення на макроекономічному 
рівні. Розвиток ЖКГ в значній мірі формує якісне становище життєдіяльності людини. Ця 
галузь, випробовує вплив ринкових відносин, що розвиваються, з іншого боку є важливою 
ланкою системи соціального захисту населення. Як вже наголошувалось, одним з головних 
пріоритетів економіки України у сфері ЖКГ є її соціальна орієнтація, яка породжує серйозні 
соціально–економічні проблеми і суперечності в системі ринкових відносин. От же, аналіз 
діючої методики визначення комунальних тарифів має значне практичне значення для якості 
життя населення та його соціальної захищеності.  

Ключові слова: державне регулювання, житлово–комунальне господарство, якість 
життя, комунальне підприємство, тарифна політика, державне управління. 

Формул: 6; рис: 5; табл.: 1; бібл.: 16 
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МЕТОДИЧЕСКИЙ ПОДХОД К ОПРЕДЕЛЕНИЮ ОБОСНОВАННОСТИ 
КОММУНАЛЬНЫХ ТАРИФОВ НА ТЕПЛО И ВОДОСНАБЖЕНИЕ НА 

МАКРОЭКОНОМИЧЕСКОМ УРОВНЕ 
Аннотация. В статье  рассмотрены особенности государственного 

регулирования сферы жилищно–коммунального хозяйства в Украине. Проведен анализ 
проблем развития жилищно–коммунального комплекса. Предложены методы 
государственного регулирования для повышения эффективности жилищно–коммунального 
обслуживания населения на макроэкономическом уровне. Развитие ЖКХ в значительной 
мере формирует качественную жизнедеятельность человека. Данная отрасль  развивается в 
рыночных условиях  а так же является важнейшим элементом системы социальной защиты 
населения. Как уже отмечалось, одним из основних приоритетов экономики Украины в 
сфере ЖКХ выступает социальная ориентация, в святи с этим существуют серьезные 
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социально–экономические проблемы и противоречия в системе рыночных отношений. 
Анализ действующей методики определения коммунальных тарифов имеет практическое 
значение для качества жизни населения и его социальной защиты. 

Ключевые слова: государственное регулирование, жилищно–коммунальное 
хозяйство, качество жизни, коммунальное предприятие, тарифная политика, государственное 
управление. 

Формул: 6; рис: 5; табл .: 1; библ.: 16 
 
The problem statement. The housing and utility services (HUS) development forms the 

qualitative position of human activity largely. This industry tests the impact of developing market 
relations, and, on the other hand, is an important part of the system of social protection of 
population. As noted, one of the main priorities of Ukrainian economy in housing and utilities 
sector is its social orientation, which creates serious social and economic problems and 
contradictions in the system of market relations. Thus the analysis of current methodology for 
determining the utility tariffs has significant practical importance for the quality of population’s life 
and its social protection. 

The modern economic development of Ukraine is accompanied by inflation processes; one 
more lever of instability of utility tariffs is the fluctuation in energy prices, both in the domestic and 
foreign markets. But current and expected in future inflation processes the possible increase in the 
cost energy resources cannot be a ground for automatically raising utility tariffs. The local 
authorities should prevent the approval of economically unjustified tariff. Today the setting tariffs 
for heat supply, water supply and sanitation is completely in the hands of local authorities, which 
legally approve them and are personally responsible for them to the community. 

Analysis of recent research and publications. The works of A. Amos, A. heed Dzezyk C., 
O. Zelinsky, Kachala T., I. Pyvavar V. Logvinenko, M. Figurine, G. Filyuk and others are devoted 
to the studies of problems of state regulation of monopolies activity in the current conditions. 
[1,2,3,6,7,11,14]. However the issues of emergence and functioning of the institute of natural 
monopolies of utility services sphere and improvement of methodological support of state 
regulation of Housing and Utility Services of Ukraine are insufficiently investigated in economic 
literature.  

The research objective is the further development of theoretical and methodological 
support and development of practical recommendations for state regulation of housing and utility 
services to the population of Ukraine and determination of the validity of utility tariffs for heat and 
water. 

The main results of investigation. For a long time the tariffs for housing and utility 
services for the population have been remained by the local authorities, which led to a deterioration 
in financial, economic and technical state the industry in whole as well as enterprises, which is 
characterized by a sharp increase in losses, increasing of receivables and payables. 

The implementation of procedures for tariffs formation developed and approved by the 
Cabinet of Ministers of Ukraine allows to introduce a mechanism of calculation of economically 
justified tariffs based on state, branch norms and standards for housing and utility services for 
enterprises of all forms of ownership, provides the unified principles and methodological bases of 
tariffs formation, introduces the single classification of costs, which are included in the total cost of 
services for heating, water supply and drainage, prevents the inclusion of costs, which are not 
directly related to the provision of such services, to the tariffs. 

In regional centers with the current seasonal tariff consumers pay for the heating services 
only during the heating season, when they actually receive the service of heat supply. 

In the application of a single tariff for heat, payment is carried out by the consumers every 
month for a year (12 months).  In the most regions of Ukraine the two–rate heat tariffs are 
introduced for the population. The two–rate tariff – is a tariff for heat, which consists of the annual 
cost of one unit servicing of attached heat load and the unit of consumed heat cost. The two–rate 
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tariff consists of two parts: the cost of services for servicing the unit of attached heat load; the cost 
of consumed heat [10]. 

The fee for unit service of attached heat load is paid by customer monthly during the year 
(12 months). These funds are directed for maintenance the sources of thermal energy, heating 
systems and heat using equipment in good working order by the enterprise (CHS, boiler, subscriber 
inputs, inner–house systems).  

The fee for cost of consumed heat is paid by consumers only during heating season. It is the 
payment for actual consumed heat energy which is determined by the devices of the account (heat 
meter) or by the calculation method in line with its thermal load (in the case of meters heat 
absence). The funds for the cost of consumed heat are directed by the enterprise to pay for the fuel, 
consumed for heat production, energy spent in the heat transporting, payment for the purchase 
thermal energy and so on. 

It should be noted that in the context of settlements there is a decrease of fluctuations in the 
value of tariffs for heat. The tariffs for water supply and sewerage in the context of settlements vary 
considerably primarily due to the local conditions of settlements providing with drinking water and 
wastewater drainage. 

The current methodology of formation of utility tariffs led to the misbalance of its social 
orientation. According to the aggregated statistical data which were the basis of the analysis, we can 
conclude that there is no unique approach to the formation of tariffs for heat supply in Ukraine’s 
regions, and also they do not include income levels, inflation and other relevant factors. 

The disadvantages of the current order of setting tariffs for heating services is that the lack 
of a clear normative base creates a chaos in the formation of tariffs, it leads to the creation of 
preconditions for the decline of housing and utility companies in almost all areas. Only the 
informed usage of government regulatory measures in this area can promote coordination of tariffs 
with the general socio–economic situation of different areas. Consequently, there is an urgent need 
for state regulation of utilities to improve the quality of life in Ukraine and improve its social 
security. 

The usage of economic–mathematical analysis methods is proposed in the work to 
determine the effect of tariffs rates indicators and income levels on the level of payments for 
services as its indicators. 

In our opinion, the use of current existing domestic experience of setting and solution of 
various economic problems will allow to use the objective and meaningful approach to determining 
the dependencies and factors that affect the system of utilities setting tariffs. 

Based on the detailed study of modern methods of state regulation of housing and utility the 
tools of methods of factor and regression analysis were used in the work for the investigation of the 
impact level of the indicators to the housing and utility services tariffs.  Consider in more detail the 
theoretical basis of factor analysis methods [4]. 

The main tasks, which are solved by the various methods of factor analysis, including the 
method of principal components, are: 

– Decreasing the information, transition from set of values for т elementary features of 
the volume of information п*т to the limited set of elements of factor reflection matrix (т*r) and 
matrix of latent factors for each object of factor matrix display (t * r) matrix of values or latent 
factors for each object of the observation with dimension п*r, where r < т typically; 

– Principal component model is based on the logical assumption that the value of the 
set of interdependent characteristics generate the certain common result; 

– Visualization of the structure of the studied phenomena and processes that enables to 
determine their condition and predict development; 

– Identification of the object, i.e. the problem solving of pattern recognition; 
– The benefits of their usage in the other statistical methods, mostly in correlation and 

regression analysis, cluster analysis, multidimensional scaling and others. 
Methods of factor analysis in all their diversity have a common solution algorithm, which is 

shown in Fig. 1. 
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Fig. 1. Algorithmic scheme of realization of factor analysis methods [4], [5] 

 
The application of the principal component method in the correlation and regression analysis 

also gives the certain advantages to the researcher. 
Firstly, it becomes possible to significantly increase the number of elementary features 

involved in the analysis, on the condition of the introduction of only a small number of significant 
principal components in the regression. 

However it doesn’t complicate the model itself and also causes the reduction in the 
proportion of unexplained variance of response. 

Secondly, the orthogonality of principal components prevents the effect of multicollinearity. 
The linear regression equation on principal components, on the condition of that the values of 
feedback (y) are measured in physical scale, is written as: 
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where y  – the average value of the dependent variable as the evaluation of a free member 
equation; 

у – vector of regression coefficients estimates at principal components  
 

In constructing of the regression model question arises about the optimal composition of 
principal components. In practice, this recommended at first to obtain the model taking into account 
all m principal major components, then considering variations of reliability estimation of regression 
model and fluctuations of regression coefficients, the numbers of components can be reduced.  

The insignificant principal components for regression were installed by the size of largest 
eigenvalues λк  or during the audit of regression parameters for t– or F–criteria: 
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The component is excluded from the regression if the actual number λк is least than 75 – 
90% and simultaneously there is a little weight value of k–th component in shaping the result, or 
when the values of observed criteria t and F are low [4]. 

On the basis of conducted research of the problem regulation of tariff policy the main factors 
that affect the formation of housing and utility tariffs were discussed, analyzed and highlighted  

Thus, the problem consists in the analysis of data and selection of the main factors that at 
most influence on the state of housing and utility tariffs, i.e. tariffs for heat and water. To 
investigate the factor space, forming tariffs for heating and water, we use the following baseline 
data for territorial units: average salary; current transfers; unemployment rate (% of the 
economically active population); part of networks needs to be replaced; the number of new 
condominiums; implementation of metering devices of consumption in the housing sector; debt for 
utility services (%); government subsidies and grants; the share of investment in HUS (%); recovery 
of basic production assets; inflation index (% of prev. month); index of prices of industrial 
production (% of prev. month). 

The study of indicators of HUS of Ukraine found that government regulation of housing and 
utility services is determined by the expediency of decentralized management of tariffs. The paper 
presents a methodical approach to decentralized management of tariffs by two studied areas. 

The obtained factor loads by HUS heat tariffs, which represent partial correlation 
coefficients, vary in the range [–1; 1], and therefore the value that tends to 1 means that the ratio 
(index) refers to certain factor, are presented in Fig. 2. 

Factor Loadings (Quartimax raw) (Spreadsheet
Extraction: Principal components
(Marked loadings are > ,700000)

Variable
Factor

1
Factor

2
Factor

3
Х1
Х2
Х3
Х4
Х5
Х6
Х7
Х8
Expl.Var
Prp.Totl

0,589103 0,810701 0,443757
-0,741482 -0,051655 0,119315
0,801198 -0,143993 -0,169114
0,915999 0,037945 0,220662
0,328900 0,142371 0,714232

-0,029993 0,745172 0,134091
-0,015550 -0,782299 0,184666
-0,072525 -0,286776 0,710495
2,492388 1,299541 1,355461
0,311549 0,162443 0,169433  

Fig. 2. Matrix of factor loads by HUS heat tariffs 

 
As shown in Fig. 2, the first factor features include the features X2, X3, X4, the second – 

X1, X6 and X7, the third – the X5 and X8, according to the corresponding values of factor loadings.  
Further analysis assumes determining the values of the principal factors i.e. we need to define a 
significance of the factors according to the obtained factor coefficients. 

According the results of evaluation three factors were received, each of which had important 
features that is vital to the economic interpretation of the factor space. 

The matrix of factor loadings on tariffs for water supply utilities is shown in Fig.3. 
Factor Loadings (Varimax raw) (Spreadsheet46)
Extraction: Principal components
(Marked loadings are > ,700000)

Variable
Factor

1
Factor

2
Factor

3
Factor

4
Х1
Х2
Х3
Х4
Х5
Х6
Х7
Х8
Expl.Var
Prp.Totl

0,962127 0,081697 0,047481 0,078296
0,093787 0,244844 0,037466 0,722725

-0,950594 0,058309 0,108644 0,071585
-0,078184 -0,232361 0,018132 0,730750
0,101569 0,102187 0,928124 0,026533

-0,066081 -0,919069 -0,073812 -0,092386
0,048530 -0,883460 0,158315 0,101656

-0,320045 -0,322686 0,766410 0,011660
1,963693 1,863772 1,495099 1,087291
0,245462 0,232972 0,186887 0,135911  

Fig. 3. The matrix of factor loadings on tariffs for water supply of HUS 
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The value of factor loadings for the appropriate studied parameters reads as follows: the first 
factor include features X1, X3, the second – X6, X7, the third – X5, X8, and the fourth – X2 and 
X4, therefore according to the evaluation results the four significant factors were received which is 
necessary for qualitative economic interpretation of the factor space.  

The aggregated results of the analysis based on the methods of factor analysis to determine 
factors affecting tariffs for heat and water are shown in Table. 1(the percentage of explanation of 
total variance factor and factor loads of each indicator are presented as % in brackets). 

Table 1 

The comparative table of factor analysis results 
Sphere of 

HUS 
Factors  Name of factors Features which 

are included in 
factor 

Name of feature 

Х2 Average salary (0,74) 

Х3 Current transfers (0,8) 

F1 (38,9%) Factor of 
consumers 

Х4 

Unemployment rate (% of the 
economically active population) 
(0,92) 

Х1 
Part of networks needs to be replaced 
(0,81) 

Х7 

Implementation of metering devices 
of consumption in the housing sector 
(0,78) 

F2 (17,1%) Factor of 
infrastructure 

Х6 Number of new condominiums (0,75)

Х5 Debt for utility services (0,71) 

Tariffs for 
heat HUS 

F3 (14,4%) Factor of financial 
and economical 

state Х8 
Government subsidies and grants 
(0,71) 

Х1 
Part of networks needs to be replaced 
(0,96)  

F1 (24,5%) Factor of 
infrastructure  

Х3 

Implementation of metering devices 
of consumption in the housing sector 
(0,95)  

Х6 Average salary (0,92) F2 (23,3%) Factor of 
consumers 

Х7 Current transfers (0,88) 

Х5 Share of investment in HUS (0,93) F3 (18,7%) Factor of 
investments  

Х8 
Recovery of basic production assets 
(0,77) 

Х2 Inflation index (0,72) 

Tariffs of 
water supply 

HUS 

F4 (13,6%) Factor of market 

Х4 
Index of prices of industrial 
production (0,73) 

 
Based on the obtained values of the main factors the regression model of impact of obtained 

factors on heat tariffs for the regions of Ukraine was built. The construction of model was made by 
the method of least squares in PPP STATISTICA, module «Multiple Regression» [12,15,16]. The 
results of multiple regression analysis is shown in Fig. 4, therefore, the constructed model has the 
following characteristics: the correlation coefficient (Multiple R = 0,9919) and shows the degree of 
linear relationship between factors;  coefficient of determination (Multiple R? = 0,9838) – shows 
that 98% of changes in factor Y is explained by the change in factors F1, F2, F3, therefore the model 
is adequate; the adjusted coefficient of determination is (Adjusted R? = 0,9817); model significance 
by Fisher criterion is (F(3,23)=465,16), Fрозр > Fтабл, model is considered as significant by the 
Fisher criterion.   
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  Regression results for depended variable:Y(Table 1) 
R–0,99185958 R2=0,98378542 Сorrected R2=0,98167048 
F(3,23)=465,16 p<0,0000 Standard Error value: 0,30578 

 
N=27 

 
Beta 

Stantard
Error 
Beta 

 
B 

 
Standard 
Error B 

 
t(23) 

 
R–level 

Free 
member 

    1,017602 0,062254  0,28275  0,779894 

F1  –0,15859  0,030943 0,380455 0,074229  5,125543  0,000034 

F2  –0,03027  0,026626 –0,07158 –0,071587  –4,13714  0,000085 

F3  1,061546  0,030931 1,403333 0,040890  34,31958  0,000000 

Fig. 4. The results of regression analysis model of influence factors on heat tariffs 

 
Based on the obtained values of the main factors the regression model of impact of obtained 

factors on water supply tariffs for the regions of Ukraine was built. 
The results of multiple regression analysis (parameters of the model and its characteristics) 

are shown in Fig. 5. 
 
  Regression results for depended variable:Y(Table 2) 

R–0,93329075 R2=0,87103162 Сorrected R2=0,84758283 F(4,22)=37,146 
p<0,0000 Standard Error value: 0,4901 

N=27  Beta  StantardError
Beta 

B  Standard 
Error B 

t(23)  R–level 

Free 
member 

    1,130998 0,015600  72,4977  0,000000 

F1  –0,80160  0,078467  –0,12322 0,012062  –10,215  0,000000 

F2  0,053287  0,079012  0,007433 0,011021  4,6744  0,050707 
F3  –037124  0,077270  –0,04454 0,009271  –4,8044  0,000085 

F4  0,032767  0,077162  0,002821 0,006643  0,4246  0,675216 

Fig. 5. The results of regression analysis model of influence factors on water tariffs 

 
The constructed model has the following characteristics: the correlation coefficient (Multіple 

R=0,9333) and shows the degree of linear relationship between factors; coefficient of determination 
(Multіple R?=0,8710) – shows that 87% of changes in factor Y is explained by the change in factors 
F1, F2, F3,F4, therefore the model is adequate; the adjusted coefficient of determination is 
(Adjusted R?=0,8476); model significance by Fisher criterion is (F(3,22)=37,146), Fрозр > Fтабл,  
model is considered as significant by the Fisher criterion. Parameters of the model are statistically 
significant by Student's criterion tаі > tтабл., except factor F4, thus, the presented analysis confirms 
that a model is adequate and statistically significant, and thus it can be used for forecasting and 
qualitative description of the studied subject. 

The regression models of dependency of tariffs for heating (Y1) and water supply (Y2) from 
factor characteristics are as follows: 

Y1 = 0,017 – 0,3805*F1 – 0,0716*F2 + 1,4033*F3                                  (5) 
(R=0,99), ( 2R =0,98) 

Y2 = 1,13 – 0,123*F1 + 0,0074*F2 – 0,0445*F3 + 0,0028*F4                       (6) 
(R=0,93), ( 2R =0,87) 

 
The coefficient of determination ( 2R ) shows that 98% of change in factor Y1 is explained 

by change of factors F1, F2, F3 for heating, and therefore, 87% of change in factor Y2 is explained 
by change in factors F1, F2, F3, F4 for water supply. 
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The conducted analysis shows that the constructed model is adequate. Statistical 
significance of constructed models is explained by the fact that the actual Fischer criterion is more 
than tabular one, factors are statistically significant by Student's criterion. Since the model error is 
less than 10%, it allows considering the results as accurate, which have very close connection 
between the components to determine the strength of influence. Thus, on the basis of this research it 
can be concluded that the formation of utility tariffs for heat and water supply the most influential 
factors are following: factor of infrastructure; factor of consumers (consumer market condition); 
presence of investments and current market situation; financial and economic situation of the 
service providers. 

The conclusions. Thus, the models constructed in the article consider the results as accurate 
and have quite close connection between the components to determine the strength of influence. 
Thus, on the basis of this research it can be concluded that the formation of utility tariffs for heat 
and water supply the most influential factors are following: factor of infrastructure; factor of 
consumers (consumer market condition); presence of investments and current market situation; 
financial and economic situation of the service providers. 

The methodical approach to determining utility tariffs for heat and water as the basis for the 
formation of quality of housing and utility services to the population, takes into account not only the 
infrastructure factors of formation the cost of service, but also the solvency of the population.  It 
confirms the hypothesis that under inflationary development of Ukraine’s economy one of the 
levers of utility tariffs instability is fluctuations in prices for resources. It was founded that the 
indicators of HUS level is a measure of the impact of tariff level and level of population income on 
the level payments for services. The price level and the amount of population income have actually 
the same influence on the population’s services. Only the amount of expenses from the cost has 
important influence in shaping the cost of heat for the population. 

So, it is necessary to establish the state regulation of utility tariffs for the population in 
administrative and territorial units, which takes into account the share of expenditure on housing 
and utility services in total population income and is correlated with the value of cover the expenses 
by consumers, which are mad by the HUS enterprises. 
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