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BUDGETARY AND HOUSEHOLD EXPENDITURES
AS A FACTOR OF EDUCATION AVAILABILITY FOR UKRAINIAN POPULATION

Abstract. This article contains a results of testing the analytical techniques, designed to
assess the contribution of budgetary sectors of the social industries to the dynamics of household
well-being.

Whereas the real consumption of free-to-use goods may be measured only conditional (by
the amount of resources spent on creating such goods), we estimated the contribution of the
budgetary education sector to the well-being of Ukrainian households through the dynamics of
demand for goods, provided by commercial sector of education. We assume from the hypothesis
about interchangeability of the goods, which received by households through the budgetary and
commercial sectors of education. For empirically testing of this hypothesis, the article examines the
functional relationship between the rate of extension of the budgetary education sector resource
provision (as a factor) and the demand of households for the goods, supplied by the commercial
sector of this industry (as a dependent value).

For investigating such a functional dependence, the article evaluates the parameters of the
function, where the dependent variable is the basic growth rate of real consumption of goods, which
is provided to Ukrainian households by the commercial sector of education. Factor variables are the
basic growth rates of real resources of the commercial and budgetary sectors of the Ukrainian
educational industry. According to the logic of setting, this model is similar to the Working model,
but does not provide a logarithmic form of the representation of the factor variables. The latter is
predetermined by that fact, that both explanatory and dependent variables are expressed as growth
rates, which significantly increases the likelihood of the hypothesis about linear nature of the
connection between variables and the stability in time of absolute increments of the dependent
variable value.

The Working model was actively used to explain the dependence of changes in the pattern
of household’s consumption on household income, before it was developed by Taylor, who
incorporated in that model a term to reflect the impact of relative prices. We turned to the primary
form of the Working model because we have add to it a factor, whose nature of connection with
dependence variable is similar wit impact made by total household incomes.
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The simulation results have not empirically confirmed the inverse relationship between the
expansion of the resource provision of the budgetary education sector and the growth rate of
consumption of goods supplied by the commercial sector of the industry. At the same time, there
are signs that during the retrospective period, the expansion of the budgetary education sector’s
resource provision was accompanied by an increase in pressure on the commercial sector’s resource
potential: there is a crowding out effect known in the macroeconomics of public and private
investment.

We have not received empirical evidence of the ability of budget expenditures to replace
consumption of goods, provided by the commercial education sector in Ukraine. Both sectors of
education are forced to operate in a mode of resources scarcity and adverse dynamics of resource
provision, which threatens to erode the quality of educational services and undermines the
fundamental foundations of commercial education financing: the connection «investments to
education — income growthy.

The social performances of both the budgetary and commercial education sectors are clearly
deteriorating due to the chronically negative tendencies in resource provision. Increasing the
rigidity of education financing conditions, both at the expense of household incomes and at the
expense of the budget, limits the choice of consumers so much that it is more correct to interpret our
results as forms of adaptation to the negative dynamics of well-being, rather than as a manifestation
of rational consumer choice. In this context that we interpret the lack of indications of households’
attitude to the goods, supplied by the commercial education sector, as to the goods of luxury: during
the retrospective period, the share of education expenditures in household income declines. It is an
expression of extremely low economic opportunities, not of consumer preferences of Ukrainian
households, who are forced to spend about half of their individual consumer spending on meeting
primary needs (food and utilities).

Keywords: social sectors, education, budget expenditures, goods availability, commercial
sector, budget sector, consumption.
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BIOI’KETHI OCBITHI BUJATKU I BUTPATU JOMOTI'OCIIOJAPCTB
SAK ®AKTOP JOCTYIMHOCTI OCBITHU JJ151 HACEJIEHHSA YKPATHU

AnoTtanisi. CTaTTss MICTUTh anpoOaIlito aHATIITHYHUX MPUHOMIB, IPU3HAYCHUX TSI OLIIHKU
BHECKY OOJUKETHHX CEKTOpPIB COIIAJIBHUX Taly3eld EKOHOMIKM B JHHAMIKy J0OpoOyTy
JIOMOTOCIIOJIAPCTB.

OckinbKH peanbHI MacIITadu CIOKMBAaHHS OJar, 1m0 HaJalThcs OE30IIaTHO, MiISTaloTh
JIUIIIE YMOBHIH OIIiHII (32 oOcAraMu pecypciB, BATPAUYE€HUX Ha X CTBOPEHHS ), MU OI[IHIOEMO BHECOK
OIOJKETHOTO CEKTOPY OCBITH y A0OpOOYT TOMOTOCIOAAPCTB OMOCEPEIKOBAHO: Yepe3 TUHAMIKY
NOMUTY Ha TOCAYTd KOMEPILIHHOrO CEeKTOpy OCBITH. MuM BUXOJUMO 3 TINOTE3U HPO
B3a€MO3aMIHHICTh OJar, M0 JOMOTOCHOJApCTBA OACPKYIOTHh BiJl OIOJKETHOTO 1 KOMEpIIIHOTrO
CEeKTOpiB OCBiTH. JIyIsi eMIipuYHOi TMepeBIpKH Ii€l TIMOTe3W MOCTIKYEThC (DYHKITIOHATBHHMA
3B’SI30K MK MacmiradaMu pecypcHoro 3abe3meueHHs OIOJDKETHOTO CEKTOPY OCBITH 1 MOMUTOM
JIOMOT'OCIIO/IAPCTB Ha OJara, o MocTa4ae KOMEPUIMHUN CEKTOp IIi€l ramy3i.

Jis pgochimkeHHS Takoro (yHKI[IOHATBLHOTO 3B’SI3KY OI[IHEHO mapaMerpu (yHKIIi, ae
3aJie)kHa 3MIHHA — 0a3MCHI TEMIH 3pOCTaHHS (i3MYHUX OOCATIB CIIOKUBAHHS OJar, 0 MocTavae
YKpaiHCBKUM JOMOTOCIIOJIapCTBAM KOMEpILiHUN cexTop ocBiTH. DakTopHi 3MiHHI — O0a3MCHI
TEMITH 3pPOCTaHHS peaJbHUX PECYpPCIB KOMEPIIIHHOTO 1 OIOHKETHOTO CEKTOPIB YKpaiHCHhKOT
OCBITHBOI ramy3i. 3a JIOriKOol MOOYyAOBM IIi MOJENb aHaJOriyHa Moneni Bopkinra, ame He
nepenbavae jorapudmiuHoi (PopMH TMpeACTaBiICHHS 3HA4YeHb (DAKTOPHUX 3MIHHUX, 00 1
MOSICHIOIOYI, 1 3aJIeXH1 3MiHHI BUPa)KEHI B TEMIAaX 3pOCTaHHs, 110 3HAYHO MiJABHILYE BIPOTiTHICTh
rinoTe3u Mpo JiHIMHMNA XapakTep 3B’SA3Ky 1 CTAJICTh Y 4aci aOCONIOTHUX MPUPOCTIB 3HAYECHHS
3aJ1€KHOI 3MIHHOI.

Mopens BopkiHra akTHBHO 3aCTOCOBYBajach JUIsl HOSCHEHHS 3aJIEKHOCTI 3MIH Y CTPYKTYpi
CIIO>KMBAHHS B1JI IOXOJIB IOMOTOCIIOJIAPCTB JI0 TOTO, K OyJjia po3BUHYyTa B poOoTax Teina, sKuii
IHKOPIIOPYBaB 10 MO TepM JJsl BioOpakeHHS BIUIMBY BIAHOCHMX IIiH. MU 3BEpHYJHUCH 10
nepBuHHOI (opMu Mozeni Bopkinra, 60 gomaemMo A0 Hei YMHHUK, XapakTep 3B 3Ky SIKOTO 3
MacmTabaMi  CHOXHMBAHHS ~ AHAJOTIYHUM ~ XapakTepoBl  BIUIMBY  3arajlbHUX  JOXO[IB
JIOMOTOCTIOIaPCTB.

PesynbraTi MOZIENIOBaHHS €MIIPUYHO HE MIATBEPANIM HAIBHICTH OOEPHEHOTO 3B’ SI3KY MIX
PO3LIUPEHHSIM PECypCHOro 3a0e3MeUeHHs] OOKETHOTO CEKTOPY OCBITH 1 TEMIIaMH 3pPOCTAHHS
00csTiB CIIOKKUBAaHHA OJar, 110 MOCTayae KOMEPILIHHUN CeKTop ramxysi. BogHouac BUSBIEHO O3HAKU
TOTO, IO TPOTATOM PETPOCIEKTUBHOIO TMEPioJy, PO3MHUPEHHS pPECypCHOro 3abe3reyeHHs
OIOKETHOTO CEKTOPY OCBITH CYNPOBOKYBAJOCA 3POCTAHHSM THCKY Ha PECYpCHI MOMJIHMBOCTI
KOMEPIIITHOTO CEKTOpY: CIIOCTEpIiraeThcs e(heKT BUTICHEHHS, BIZIOMHI Y MaKpPOEKOHOMIIll CTOCOBHO
JIep’)KaBHUX 1 MPUBATHUX 1HBECTHIIIN.

Mu He OTpUMalld eMIIIPHYHOTO MiATBEPKEHHS 3aTHOCTI OIO/DKETHHX BHUTpAT 3aMilIaTh
CIIOKMBAHHS OJiar, CTBOPIOBAHHUX KOMEPIIIHHUM CEKTOPOM OCBITH B YKpaiHi. OOuaBa CEKTOpH
OCBITH BHUMYIICHI (YHKIIOHYBAaTH B DPEXUMI IeQIIUTYy pecypciB 1 HECHPHUATIMBOI JWHAMIKU
peCypcHOro 3abe3IeyeHHs, [0 CTBOPIOE 3arp0O3M PO3MHMBAHHS SKOCTI OCBITHIX TOCIYT 1 MiApHUBAE
(dyHIaMeHTaJIbHI OCHOBHM KOMEPIIMHOTO (hiHAaHCYBaHHS OCBITH: 3B’S30K «BHTpAaTH Ha OCBITYy —
3pOCTaHHS JOXOIIBY.

CycninpHi pe3ynbTaTu (YHKIIOHYBaHHS 1 OIO/PKETHOTO 1 KOMEPLIHHOIO CEKTOPIB OCBITH
SIBHO TIOTIPIIYIOTHCS Yepe3 XPOHIYHO HETaTHBHI TEHEHIII pecypCcHOro 3a0e3neueHHs. 3pOCTaHHs
CYBOPOCTI YMOB (piHAHCYBaHHS OCBITH SIK 32 PaXyHOK JJOXOIB JOMOT'OCHOJAPCTB, TaK 1 32 paxXyHOK
KOIITIB OFO/DKETY, HACTUIBKM OOMEXye BHOIp CIOXKMBadiB, IO OTPUMaHI HaMH PE3yJIbTaTH
KOpPEKTHiIlIe TPaKTyBaTH AK (JOpMU afanrarii 10 HEraTUBHOI JUHAMIKH J0OpoOyTy, a HE K MpPOsB
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panioHanbHOro BUOOpPY criokuBauiB. Came B TAKOMY KOHTEKCTI MU TPAKTye€MO 1 BIZICYTHICTh O3HAK
CTaBJIECHHS JOMOTOCIIOAPCTB A0 OJiar, [0 MOCTadaroThesl KOMEPIIMHUM CEKTOPOM OCBITH SIK 10
Oyar po3KOIli: MPOTATOM PETPOCHEKTHUBHOIO IMEpiogy MUTOMA Bara BUIATKIB Ha OCBITY B CKIaJi
JOXOJIB  JIOMOTOCIIOJIAPCTB  CKOpouyeThesi. lle BUpakeHHsT BKpall HU3BKAX EKOHOMIYHHUX
MOJJIMBOCTEH, @ HE CIOXKUBYMX YIOJ00aHb YKpPAiHCHKMX JIOMOTOCIOAAPCTB, SIKI BHUMYILIEHI
BUTpa4yaTH ONM3BKO TIIOJIOBMHHM CBOIX I1HAMBIMYadbHUX CIIO)KHBYMX BUTPAT HA 3aJOBOJICHHS
nepuIouyeproBux noTped (iXa 1 KOMyHallbHI MOCITYTH).

Knrouoei cnoea: comianbHi Tranmy3i, OCBITa, OIOJKETHI BHUTpaTH, JOCTYIHICTH Ouar,
KOMEpLiHHUI CEKTOp, OFOKETHHI CEKTOp, MAaCIITa0H CIIO)KUBAHHS.

®opmyi: 2; puc.: 1; Tadm.: 3; 616:1.: 20.

Introduction. In modern Ukraine, the state-funded and provided to households free of
charge educational services (primary / vocational education, higher education by state order)
remains a significant factor for well-being of all sections of the population. At the same time,
commercial education is being actively developed, sometimes competing with the industry’s
budgetary sector for resources, sometimes sharing them. For example, state-run Ukrainian higher
education institutions provide services on a state-ordered basis (free of charge for students, through
receiving budget funding of institution) as well as on a commercial basis. We leave the operation on
a large informal market of educational services (tutoring, hidden «charitable» payments in
educational institutions) beyond our research. However, the complex interaction of budgetary and
commercial financing mechanisms, which are characterized by specific incentives and levers of
influence on the activities of educational institutions, explains a considerable part of the
opportunities and constraints that Ukrainian education faces.

The above determines the relevance of empirical researches aimed at assessing the social
impact of changes in state presence in educational industry. The methodology of this article is based
on the fact that the final results of the functioning of industries (and in particular their budgetary
sectors, as suppliers of goods and services) are manifested through the characteristics of household
consumption (dynamics of real amount of consumption, relative prices of goods and their
availability). Accordingly, by examining the link between changes in the structure of a particular
industry (in this case, changes in the proportions of budgetary and commercial financing of
education) and changes in the availability of goods, provided by educational institutions to
households, we will receive a meaningful assessment of the possibilities of improving the well-
being of the population.

For this purpose, the article addresses a number of tasks, related, first of all, to the problem
of estimating the dynamics of real volumes of consumption, relative prices and the availability of
goods, created through the budget financing and provided to consumers free of charge. To resolve
these challenges, we formulated hypotheses regarding the relationship between consumption of
goods, created within the commercial and budgetary sectors of education in Ukraine. In particular,
we seek answers to the following questions: Is there a positive relationship between the increasing
of real value of the resources, received by the commercial and budgetary sectors of the educational
industry and the real amount of consumption of goods supplied by them to households? Is the
expansion of industry budgetary funding accompanied by a reduction in the consumption of goods,
generated by the commercial sector of education? Reducing the prices at which they are provided
through market mechanisms? On the contrary, does the increase in private spending on goods,
supplied by education, allow reduce budget expenditures without compromising the provision (at
least its average) of households with relevant goods?

The subject of this research is leading industry of Ukraine’s social sphere — education. This
choice is due to the two circumstances.

First, although the budgetary and commercial sectors of the educational industry are strongly
linked (for example, state-funded universities provide services both on a commercial basis and free
of charge within the framework of public financing), but commercial and budgetary financing leads
to completely different models of development, direct activity of performers by different priorities,
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create different incentives for their functioning. Accordingly, the redistribution of the overall
funding of education between budgetary and commercial sectors can significantly affect the
functioning of the industry, improve, or impair the results that society receives from the education
industry.

Secondly, the available indicators of educational resource provision accurately reflect the
scope and structure of industry’s financing, and the indicators and volume of household
consumption expenditures sufficiently accurately track the consumption and availability of goods
generated by the commercial sector of education. Whereas businesses in Ukraine show very low
activity to finance the education of their employees, household expenditures can be considered as
the sole source of commercial financing for education without creating a significant deviation our
model from the reality.

These two circumstances allow us to examine the relationship between size of resource
provision, demand and the scale of consumption of goods, supplied by the commercial and
budgetary sectors of the industry.

This article uses a rather simplistic analytical toolkit to outline the prospects of its further
refinement and adaptation to using with statistical base of different countries. In particular, we do
not take into account such forms of governmental influence on the demand and supply of
educational services as pricing regulation, setting educational standards, regulating the labor
market, etc. We do not take into account the fact, that not all educational products are consumed by
households. However, the specificity of the Ukrainian conditions (the Ukrainian business shows
very low activity to finance the education of their employees) allows as considering the second
limitation as such, that cannot significantly affect the results of the study.

Concerning to the first limitation (the impact of institutional factors, first of all, regulatory
acts), our focus is only on the connection between the resource conditions of the commercial and
budgetary sectors of education (as factor) — and the provision of goods to the population (as
dependent parameter). The impact of regulatory acts, norms and rules of engagement, and the forms
of control over their compliance in this research are considered as «under other things being equal»
(ceteris paribus) and will be explored in our further work.

Problem analysis and problem statement. The determining principles of evaluating the
social results of changes in scale and structure of social industries funding are developed in works,
devoted to evaluating social implications of programs and policies. These works are aimed at a
comprehensive assessment of the benefits and costs (welfare changes) of a wide range of
individuals whose interests are affected by government programs or regulations [1—4]. The
fundamental principle of such assessments is the using of value measure for various forms of
manifestation of the social consequences of project and policy principles implementation: cost units
express life expectancy growth and infant mortality rates, subjective satisfaction of community
representatives or other interested groups, reducing of the injury risk of and frequency of
occurrence of complications in diseases or reduction the frequency of incidence of early school
leaving. As both results and costs of projects become clear over long periods of time, the moments
of costs and benefits do not coincide, the valuation techniques include discounting procedures and
in many respects are similar to investment planning procedures (in particular, calculating the net
present value of projects as main support for decision).

This article differs by the statement of the problem and, accordingly, is based on other
methodological principles. In particular, our research does not cover the whole complex of social
consequences of the implementation of a particular project or a certain direction of economic policy
and does not provide an integrated assessment of the welfare (welfare changes) of the target group
as a result of the using of certain volumes of resources (rejection of available alternatives). It studies
the dynamics of only a separate component of well-being — the provision of the population with
the goods supplied by the educational industry in connection with the scale of resources that,
through public and commercial frameworks, come into the hands of its production entities. The
procurable of goods is valued by the dynamics of three characteristics: the real size of consumption
of such goods, their relative prices and availability. The last characteristic for each year is defined
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as the ratio of the nominal households’ income index to the nominal price index for the respective
group of goods. Our research is analysing the changes in these characteristics in the complex that
allows evaluate the contribution of the industry on the whole and its public and commercial sectors
separately to the change in the welfare of consumers of products (goods and services supplied by
educational industry).

Thus, our research determines the tendency to change in the level of goods provision of
population in connection with the trends of resource supply of industry, but it does not quantify the
«costs / benefits». This creates some advantages from the point of view on «replicability» of
research results: such a methodology does not require defining of the exogenous parameters that are
not caused by empirical data or theoretical framework and affect quantitative estimates of cost and
benefits (such as risk preferences, discount rate and other).

The works on the assessment of the public effect of the state presence in the social sphere
(primarily in the field of education), which are united by the common ideology «more value for
money» are the closest to our research by both the object and the researched problem.

Our paper based on three basic principles of such researches that will allow as identify the
size of budget expenditures caused by the production of those categories of goods, which
information on their consumption amount is reflected by Ukrainian national statistics as
«educationy.

First, to solve the problem of identifying expenditures, associated with the creation of a
certain group of goods, methods of combining the sectoral, program and functional classification of
budgetary expenditures have been used. Such approaches are commonly used in modern studies of
the efficiency of state economic activity, united by the ideology «more value for money» [5; 7].

Second, for the formulation of an indicators system, reflecting the effectiveness of state
economic activity in the industry, the researches use the groups of instrumental (for example, the
number of teachers per thousand population of school age — to assess the effectiveness of public
educational activities) and final (self-valuable) indicators (average expected life expectancy and the
mortality rate by certain nosology — to measure the health effect, or the level of knowledge, and
earnings increasing rate of graduates — to assessment the effect for educational activity) [6; 8].

For the interpretation of the quantitative indicators we used, it is important that they are
directly related to the well-being of consumers of educational services: real amount of consumption of
goods, generated by education; their relative prices; affordability (as a ratio of households’ income
and price dynamics). The weakness of the indicators used is that they are not able to directly take into
account the quality of educational services and the economic benefits, gained by consumers in future
periods. However, the dynamics of relative prices (the ratio of changes in prices of goods, created by
a particular industry to the average level of consumer prices) to some extent reflect the change in the
quality of goods, created by education (through household’s agreement to pay higher price awaiting
the bigger increment in earnings, caused by education acquired). In particular, the fundamental thesis
of consumer behavior researches suggest that if price increases are accompanied by an increase in the
share of expenditures on the corresponding goods in the consumer budget, then this reflects the higher
value of such goods for the consumer [9—11].

We also do not take into account the economic benefits of consumers of educational services
gained through the differentiation of income of employees with different educational levels. We
interpret well-being only in the context of current benefits: opportunity to consume the goods
desired in accordance with their preferences and budget constraints, but do not take into account the
possibility of expanding consumption in the future, which distinguishes our approach from
numerous works in field of human capital theory [12; 13].

Third, the size of the target indicators of state economic activity per unit volume of
resources used is interpreted as the basis of a comparative assessment of the institutions quality in
the different sectors or in different economic systems (such as a state policy, procedures of
bureaucracy activity, compliance of incentives and motives created for officials with the goals and
objectives of society, etc.). To do this, a functional connection between the volumes of resource
involved in the industry’s production and the size of targets, achieved by industry may be
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determined [13—15]. Cases that turn out to be «outlays» are considered as indicating that there are
efficiency improvement reserves due to institutional reforms (in case of fixation of worse target
indicators than those estimated by the trend at the actual level costs) or the presence of higher
quality institutions than the one that formed the basis for determining the trend (in the case of
higher indicators of results than those estimated by the trend at the actual level of expenditure).

The next fundamental approach, shaping the theoretical basis of our research is the works
devoted to the structure of consumer expenditure of households using aggregated data. The
fundamental provision according to which the analytical tools of this article are formed is the
provision on the dependence of consumption of any good (group of goods) on such basic factors as
consumer income, relative price of good and the price of related goods (complementary goods and
substitutes). For example, models where the consumer spending structure are determined by real
incomes (consumer spending) and relative prices of commodity categories (Florida-PI and Florida-
Slutsky), have a high explanatory capacity for national patterns of consumer behaviour [11].

However, with regards to substitution (addition) relationship between the goods supplied by
the commercial and public sectors of the industry, such a model cannot be applied, since the prices
of goods supplied by the state sector are not defined, and their consumption sizes are conditionally
estimated at the level of production costs and are not dependent on choice of the consumer
(determined only by the policy of budget expenditures).

Thus our research contains an attempt to clarify the presence or absence of signs of
interdependent or complementarity between the goods supplied by the commercial and state sectors
of educational industry, with the use of simplified mathematical tools.

In addition, the basic principle of classifying goods for the groups of «normal goods»
(«necessities»), «luxury goods» («luxuries») is used in relation to the goods supplied by the
commercial sector of the healthcare industry in Ukraine. If the growth of real sizes of consumption
of these goods surpasses the growth of real incomes, it is possible to consider consumers’ attitudes
towards such goods as luxury goods. As a sign of consumers’ attitude to the goods supplied by the
certain sector of the educational industry as a «low quality goodsy, the inverse connection between
dynamics of the real incomes and real consumption of these goods was used, as in a number of
works, where a similar classification of different groups of goods is represented [9—11].

Our research develops popular in the scientific literature approaches to the analysis of the
structure of households’ consumption in two aspects. First, unlike research, where the structure of
consumer spending is considered as the result of a rational choice of households, determined by
income, relative prices and socio-demographic factors, it considered the significant impact of the
government-sponsored supply of free goods on the structure of consumption, since the choice
between market good and good provided free of charge within the framework of state programs,
cannot be described by the same models that describe the choice between alternative market goods.

Second, unfavourable macroeconomic conditions, which are powerful restrictions to
solvency of households, and financial capabilities of the budget, distinguish Ukraine as a country
with a strong industrial base and developed social infrastructure, which for a long time cannot
overcome the economic downturn. In the world, there are few countries, which according to the
results of 2018, have a smaller absolute size of GDP and GDP per capita than the size achieved in
1990. Therefore, the experience of Ukraine is a specific example of adaptation of the social sector
to a long-term reduction in funding, contrary to the global trends on education funding.

Research results. Initial hypotheses of the study, which are subject to empirical
verification, can be formulated as follows:

1. Are there any signs of the interchangeability between the goods supplied by the
commercial and state sectors of the education in Ukraine?

2. Are there any signs of the complementarity between the goods supplied by the
commercial and public sectors of the education in Ukraine?

3. Does the link between the dynamics of incomes of Ukrainian households and the
dynamics of the real size of consumption of goods supplied by the commercial sector of education
show the possibility of their classification as «luxury goods» or «normal qualitative goods»?
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Following the formulation of the initial hypotheses, an array of indicators was formed,
which characterize:

1. The volumes of resources received by the commercial and budgetary sectors of Ukrainian
educational industry.

2. The provision of households with goods supplied by the commercial sector of the
educational industry in Ukraine.

The analysis does not use indicators that directly characterize the real size of consumption of
goods supplied by the public educational industry in Ukraine, for specific reasons. In particular, the
characteristics of the provision of households with goods supplied by the public sector do not
represent an economic choice of households, but are defined as the result of the actions of political
and administrative mechanisms, therefore, cannot be interpreted unambiguously in the context of
assessing the well-being of households.

Consumer expenditures of households on the goods of individual consumption provided at
market prices (ideally, as a result of balance of supply and demand in competitive market, but often
more or less regulated and skewed due to the presence of market power in conditions of imperfect
competition), allow to estimate real size of consumption, change in relative prices, and change in
the availability of goods for consumers (for example, through the dynamics of the ratio of nominal
incomes and prices). The influence of the provision of these goods on the households’ welfare may
be assessed with reasonable accuracy by researching the complex of these characteristics. At the
same time, the consumer expenditures characterize the scale of resource provision received by
suppliers of these goods at their disposal. By comparing the scale of resources that the market
provides to suppliers with their contribution to increasing the welfare of households, it is possible to
evaluate the social outcomes of the functioning of a complex of industries involved in the creation
of a certain type of goods.

The following two sets of indicators are formulated.

The first set includes indicators of the resources provision of the public and commercial
sectors of educational industry in Ukraine.

The resources of the commercial education sector in Ukraine are formed mainly by
household expenditures, since the involvement of businesses in financing human capital investment
is minimal and the budgetary expenditures on education, even if received by commercial
institutions, are considered as elements of budgetary sector financing. The latter is due to the fact
that most of the budgetary expenditures on education are received by institutions, for which the
main role in the provision of resources is played by budget expenditures, but not by the spending of
consumers of their services.

Accordingly, the nominal size of household expenditures for the purchase of goods supplied
by the commercial sector of educational was determined as result of two variables multiplication.
The first — is average (specific) households’ spending on education and the second — is number of
households in Ukraine. The resulting figure was reduced to the annual dimension and expressed in
UAH millions. This amount is practically the only source of funding of the commercial sector of the
educational industry in Ukraine.

The resources of the state sector are formed by expenditures of the local and central budgets.
Since a significant part of the budget expenditures for the educational industry generates added
value not of this industry, but of the industries providing resource for their activities, then the
functional classification of budget expenditures is used instead of the economical one.

Thus, the «resource provision of the public sector of education» defines the expenditures of
the local and central budgets of Ukraine that meet the three conditions. First, they are carried out
within the economic (productive) activity of government structures. Second, the scope of their use
is localized by a value chain, aimed to creation certain category of goods, but not only the creation
of added value of a particular industry. For example, the cost of paying community utilities,
consumed by educational institutions, does not belong to the added value of education, but should
be taken into account as the part of resource provision of education. Third, all forms of state
participation in the expansion of the supply of a certain category of goods should be taken into
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account: costs of government production, public procurement, end-user subsidies (if the
implementation mechanism does not include subsidies as a part of individual consumer household
expenditures), direct subsidies to producers, etc.

Accordingly, for estimating the nominal size of resource provision of the budgetary sector of
Ukrainian education, the size of the consolidated budget expenditures in annual dimensions by
functional classification was used (Section «Economic activity», the function «education» —
«0900» code).

For recounting the nominal sizes of education resource provision in real indicators, the GDP
deflator is used. This is due to the fact that resource support for the creation of goods, supplied by
the educational industry is purchased from producers of various industries. In further studies, in
case of the need to clarify the burden of inflation, which exists in a separate economic sector, it is
possible to refer to Leontief coefficients in order to identify the industries that become the important
vendors of education’s intermediate consumption. It would allow take into account the price indices
for the products of these industries in accordance with their relative weight in intermediate
consumption of educational industry. On this stage of research it possible to get an acceptable
accuracy of calculations using deflators of GDP.

On the grounds of the obtained indicators, the basic (2005 = 100%) indices of the real value
of resource provision of the public and commercial sectors of the education were calculated.

The second set of indicators is the characteristics of the provision of households with goods
supplied by the commercial sector of the educational industry in Ukraine.

This set includes the following indicators.

1. Real (expressed in base year prices) size of household expenditures for the payment of
goods, supplied by the educational industry (over the years of the retrospective period). To recount
nominal values into real, industry indexes of prices for the relevant years were used. On the grounds
of these values, the basic (2005 = 100%) indices of real growth rate of consumption of goods
supplied by the commercial sector of the educational industry are calculated.

2. Indices of relative prices for products of the educational industry’s commercial sector.

3. Index of accessibility of goods supplied by the educational industry’s commercial sector
(defined as the ratio of the index of nominal average household incomes to the index of prices for
industry’s products).

Such a database allows assessing the parameters of three functions that reflect the
connection between the dynamics of budget expenditures and households’ expenditures on
education (as the explanatory variables) and the characteristics of households’ provision with the
goods of the commercial sector of the education (as a dependent variable).

The first function reflects the dependence between:

dependent variable — growth rate of real consumption of goods supplied by the commercial
sector of education;

explanatory variables — the growth rates of real resources of commercial (X1) and
budgetary (X2) sectors of the educational industry. According to the construction logic, it is
analogous to the Working model [18] but does not use a logarithmic representation of the values of
factor variables. It is due to fact, that both explanatory and dependent variables are expressed in
growth rates, which greatly increases the probability of a hypothesis about the linear nature of the
connection and the constancy of absolute values of increments.

The Working model [18] had been actively used to explain the dependence of changes in the
consumption structure on household income, before it was developed in Theil’s works, which
incorporated the terms into the model to reflect the effects of relative prices [19]. The study used the
primary form of Working’s model, since it added factor, which nature of connection with the
amount of consumption is similar to the nature of the impact of total household incomes.

The mathematical specification of the function looks like this:

Yy=ay+ta - Xi+ta X, (1)
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where ay — is constant term of the function, reflects the autonomous, independent from the factors
included in the model, real growth rate of consumption of goods supplied by the educational
industry;

a; — 1is the coefficient for the variable «the basic growth rates of the real scale of resource
provision of the commercial sector of the educational industry» — reflects the marginal change in
the real growth of consumption as a result of changes in the growth rates of real resources of the
education’s commercial sector;

a, — 1is the coefficient for the variable «the basic real growth rates of scale of resource
provision of the budgetary sector of the education» — reflects the marginal change in the growth of
real volumes of consumption as a result of changes in the growth rates of real resources of the
education’s budgetary sector.

The results of the evaluation of the model parameters are treated according to the following
principles. First, in the case of the existence of a substitution relationship between the goods
supplied by the commercial and state sectors of the industry, the coefficients at the second
explanatory variable should be negative, and the greater the elasticity of the response of the
dependent variable to the second explanatory is, the greater the potential of the budgetary sector
will become a substitute for the goods, supplied by the commercial sector of education.

If there is a complementarity relation between the goods provided by the commercial and
budgetary sectors of education, then the coefficients of both explanatory variables should be
positive by sign. At the same time, the ratio of elasticity coefficients will reflect a comparative
indicator of the efficiency of the resources using in two sectors of the education: the higher is the
coefficient of dependent variable elasticity on the explanatory, then, on other equal conditions, the
higher is efficiency of the resources using in the relevant sector of education.

The second model is similar by mathematical form and explanatory variables, but as a
dependent variable the basic index of relative prices for products of the education’s commercial
sector is used: Y, — is the basic (2005 = 100%) indices of sectoral relative prices for products,
supplied by commercial sector of education.

The evaluation results of this model help clarify the features of connection between the
goods supplied by the budgetary and commercial sectors of the education.

If there is a significant reverse connection between the dynamics of the budgetary sector
resources and the price dynamics, this is an indication that the expansion of resources of the
budgetary sector of the industry can significantly limit the growth of prices for the products,
supplied by commercial sector. It will be additional confirm of existing substitutional relations.

If there is a direct connection between the volume of resources of the budgetary sector and
the dynamics of relative prices of goods, supplied by commercial sector, this will be a sign of the
complementarities between the goods supplied by two sectors of the education in Ukraine. And
more, it will be a sign of the shortage of resource provision in both sectors to meet the growing
demand on the education services.

Consequently, a sign of the ability of the budgetary sector of education to limit the growth of
the relative price of goods, supplied by its commercial sector will be a negative coefficient at the
second explanatory variable.

The more significant is this dependence (the higher is the partial elasticity of the dependent
variable on the second explanatory variable and the greater explanatory ability of the model), the
stronger are chances of the budgetary sector to take over the functions of commercial one.

The third model reflects the dependence of the real dynamics of consumption of goods
supplied by the commercial sector of the education on the dynamics of incomes (individual
consumer spending) of Ukrainian households. This model is used to classify such goods into a
group of «normal goods» or «luxury goods»: if by the coefficients of elasticity, growth rate of real
consumption exceeds the growth rate of real incomes, then this is a sign of the belonging of these
goods to the «luxury goods» for Ukrainian households. If the growth rate of real incomes will be
higher, then this is a sign of the attitude of Ukrainian households to such goods as a «normal
goodsy.
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Partial coefficients of elasticity in all models are calculated according to the formula:
E; = “YT" , )

where a; — is estimation of model parameter;

x; — 1s the mean of the explanatory variable for the retrospective period;

Y — is the mean of the dependent variable for the retrospective period.

Since both the dependent and the explanatory variables are expressed in growth rates, the
form of the calculation of the average is geometrical mean.

The dynamics of parameters of resource provision for both commercial and public sectors of
Ukrainian education, and the provision of Ukrainian households by goods supplied by commercial
sector of education for the retrospective period 2005—2017 is described at Fig.
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Fig. Real dynamics of the budgetary and commercial education resource provision
and characteristics of the goods consumption, supplied by commercial sector of the industry

The resources provision of both education sectors have declined substantially in the
retrospective period. Through the budget financing mechanisms, the industry in 2017 received only
77.6% of real resources that came in 2005. And the reduction in financing through commercial
mechanisms exceeded 40% (in 2017, the real scale of commercial financing was only 58.0% of the
2005 level).

As a result of these trends, the share of budget financing for education increased from 90.4%
in 2005 to 92.6% in 2017, which reflects increasing of the weight of budgetary funding for
Ukrainian education during the retrospective period.

At the same time, real consumption of goods, produced by the commercial education sector
consistently showed higher growth rates (smaller rates of decline) compared to the indicators of the
resource provision of the commercial education sector and in 2017 amounted to 102.5% of 2005
volumes.

The above shows that the commercial education sector is under pressure of resource scarcity
due to the lag in the growth of prices for its services from the inflation rate in the economy. This
means that sector’s institutions are deprived of the opportunity to shift the burden of resource
appreciation on the consumers of their services by raising their prices. Accordingly, it can be argued
that in the commercial education sector efficiency of resource utilization increased during the
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retrospective period: the real growth rates of consumption of goods, produced by the sector, were
higher than the real growth rates (reduction) of the resources received.

The first two functions, which parameters were estimated, allow clarifying the role of the
budgetary sector, for improvement the household’s ensuring by educational services.

The first function reflects the dependence of the dynamics of real amount of consumption of
goods, supplied by the commercial education sector to Ukrainian households on the dynamics of
real resources of the commercial (first explanatory variable) and budgetary (second explanatory
variable) sectors of education.

The estimation results are given in Table 1.

Table 1
Parameters estimated for function were real rate of growth of consumption amount
is dependent variable, real rate of growth resource provision of commercial education sector
— is the first explaining variable and real rate of growth resource provision of budgetary
education sector — is second explaining variable*

Parameters Parameter’s estimate t-statistic
a 60,918 3,623
a; 0,426 2,073
a 0,099 0,313
R’ 0,670
F 10,15 (more than tabulated value at p = 0,05)

* Developed by authors.

The explanatory capacity of the model is relatively high (about 67% of the dependent
variable variation is explained by the variation of the factors, according to the size of the coefficient
of determination). The size of the Fisher criterion allows one to recognize the model as significant
(the obtained estimate of the coefficient of determination is not accidental).

The second model reflects the influence of the dynamics of the resources provision of the
aryary and commercial education sectors on fluctuations in the relative prices of educational
services provided by the commercial sector of the industry.

The estimation results are given in Table 2.

Table 2
Parameters estimated for function were the growth rate of relative price
on educational services is dependent variable, real rate of growth resource provision
of commercial education sector — is the first explaining variable and real rate of growth
resource provision of budgetary education sector — is second explaining variable*

Parameters Parameter’s estimate t-statistic
ay 35,675 2,20
a -0,252 -1,27
a 1,031 3,39
R’ 0,679
F 10,585 (more than tabulated value at p = 0,05)

* Developed by authors.

Explaining ability of the model is above average (the coefficient of determination is 0.68),
the value of the F-criterion is more than tabulated. Accordingly, despite the fact that the parameter
estimates have fairly significant standard errors (the coefficient sizes of the t-statistics range from
1.27 for the first to 3.39 for the second explanatory variable), the nature of the connection between
the variables is fairly reliable. The estimates obtained thus correspond to the theoretical model. A
negative coefficient near the first explanatory variable (the real growth rate of the volume of
resources, received by the commercial education sector) can be interpreted as an indication that the
growth of resources obtained by that sector is holding back the rise in prices for its products.

The third model reflects the dependence of the dynamics of real consumption of goods,
supplied by the commercial education sector, on the dynamics of Ukrainian households’ total
consumer spending. The estimation results are given in Table 3.
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Table 3
Parameters estimated for function were the real growth rate of consumption amount
of goods, supplied by commercial sector of education — is dependent variable, real rate
of growth household’s incomes — is the explaining variable*

Parameters Parameter’s estimate t-statistic
a 24,992 1,385
a 0,813 4,572
R’ 0,655
F (20,904 more than tabulated value at p = 0,05)

* Developed by authors.

Formal estimates of the reliability of a model indicate its average explanatory capacity.
According to the coefficient of determination, about 65% of the variation in the dependent variable
(real growth rate of the consumption of commercial education services) is explained by the
variation of the factor variable (the index of real household consumption expenditures). The size of
the Fisher coefficient allows us to consider the determination coefficient estimate not random, and
the parameter near the factor variable can accurately reflect the quantitative connection between the
growth rate of consumer spending and the consumption of education by Ukrainian households.

The first model (see Table I) should formalize the connection between the resource
provision of the two sectors of the industry and the scale of consumption of its products.
Accordingly, the coefficients of elasticity for each factor variable and the signs of such coefficients
should empirically justify the answer to the first basic question of our study: how do changes in the
resources of the two education sectors relate to the amount of consumption of goods, supplied by
the commercial sector of industry? Is there an appreciable impact of expanding or narrowing
budgetary education financing on the volume of goods, provided to the households by the
commercial sector?

Significantly, both coefficients have a positive sign, that is, on an existing database, between
the goods of the commercial and budgetary education sectors, existing relationships of
complementarity, not interchangeability. Such estimates of model parameters may indicate that,
with a clear predominance of budgetary education (the share of budget funding in total industry
resources has not fallen below 90% during the retrospective period), commercial education is in a
fairly stable demand: there are services and consumers for whom budgetary education opportunities
to replace goods, provided by commercial sector, is quite limited.

The large, relative values of the parameters, their standard errors do not allow us to consider
the obtained estimates reliable (this is evidenced by the small size of t-statistics). However, we can
consider the big difference between the coefficients of elasticity of consumption to the resource
provision of the budgetary and commercial sectors not accidental. The elasticity of real
consumption of goods, supplied by the commercial sector of the education, to the resources of the
commercial sector is equal to 0.33. It means that an increase of the real resources of the commercial
sector by 1% causes an increase in consumption of its products by more than 0.33%. In terms of
budgetary resources, elasticity equals 0.08, meaning a 1% expansion of budgetary resources causes
almost four times less growth in consumption of commercial sector products: an additional
percentage of budgetary sector resources increases commercial sector consumption by 0.08%.

It is important that the dynamics of the commercial sector’s resource provision affect the
dependent variable directly (the difference between them is determined only by the lag of the sector
price index from the GDP deflator), while the budgetary sector’s resource provision affects
indirectly, only by creating a more or less acceptable alternative to the commercial consumption.

Therefore, this assessment cannot be interpreted in the context of the social effect, would be
obtained by the shift of resources between the commercial and budgetary sectors of the industry. In
addition, it is important that the leading tendency of the retrospective period is reducing the
resources of the industry, both at the expense of households’ spending and at the expense of budget
financing. Accordingly, the relationship formalized in the model expresses more specific form of
adaptation to negative change, than a manifestation of increased consumer choice. In any case, the
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calculated elasticity coefficients should not be interpreted as a sign of the possibility of gaining
social effect by redistributing resources from budget financing in favor of commercial ones.
Moreover, any decision on such redistribution is impossible without taking into account social and
moral-ethical aspects. The short retrospective period and the weight of many factors that were not
taken into account in the model do not allow us to interpret the quantified elasticity values as
reliable for predicting the effects of resource movement between the budgetary and commercial
sectors of the industry.

The second model (see Table 2) reaffirmed the ability to act as restrict of the growth rate of
education price for expansion of resource provision of commercial sector and did not identify (at
least in the available data set) such capacity for expanding the resources provision of budgetary
sector of education.

By itself, the negative coefficient (the inverse connection between the dynamics of
explanatory and dependent indicators) reflects non-random (not «mechanical») results of the
simulation, because at first glance, the increase in relative prices for goods, supplied by the
industry, should facilitate its resource support expanding. However, in fact, there is another
connection: higher rates of resource expansion would limit price increasing. An important aspect
that remains beyond the scope of this study is the presence and duration of the time lag between
changes of explanatory and dependent variables. In the further works, we will refine our
mathematical tools of modeling to build a distributed lag model and to determine the length of time
during which the dynamics of the commercial sector’s resource provision affects the scale of
consumption of commercial educational services.

The positive coefficient near the second variable indicates that the increase of resources,
involved in functioning of budgetary education sector does not act as a restriction on the growth rate
of prices for services, provided by the commercial education sector. Given that the budgetary sector
has a much higher share of the overall education services (i.e., the potential for restrictive impact is
quite high), such results indicate that there is an effect of competition for resources between sectors
of education. The estimates obtained can be interpreted as an indication that the expansion of the
budgetary education sector’s resource provision is accompanied by increasing pressure on the
commercial sector’s resources. Accordingly, there is a crowding-out effect, which is known in the
macroeconomics concerning the public and private investment. Given that the dominant tendency
of the retrospective period — the reduction of real amount of resources provision for both, the
commercial and budgetary education sectors, we can assume that both sectors of the education are
in extremely unfavorable conditions. Such conditions are caused by critical shortage as households’
purchasing power, as well as budget’s possibilities, which restrict ability of each sector to act as a
substitute for the goods, supplied by the other.

Finally, the third model should have empirically test the correctness of the classification of
educational services, provided by the commercial sector to luxury goods or necessities, according to
the demand of Ukrainian households.

The estimates obtained indicate a relatively high elasticity of real volumes of consumption
of educational services in terms of consumer spending — 0.76. That is, a 1% increase in consumer
spending is accompanied by a 0.76% increase in consumption of educational services, and,
accordingly, there are no formal signs of treating goods, created by commercial sector of education
as «luxury goods», but as «normal quality goods» with income elasticity higher, than have most of
necessity commodities.

However, it is important that the retrospective period covers the years when the purchasing
power of Ukrainian households has been declining. Accordingly, unlike residents of countries with
positive population purchasing power dynamics, Ukrainian households have been more adapting to
deteriorating economic opportunities, than expanding their choices.

The actual structure of consumer expenditures of Ukrainian households testifies to their
being at the stage of income evolution and consumption patterns that developed countries
experienced in the early twentieth century. There is a fundamental relationship between rising
revenues (consumer spending) and diversifying the structure of such expenditures, which is ensured

ISSN 2306-4994 (print); ISSN 2310-8770 (online) 48 7



OIHAHCOBO-KPEIUTHA [IANbHICTb: MPOBJIEMM TEOPIT | MPAKTUKM 2021 N2 3 (38)

mainly by overcoming the dominance of spending on food [20]. In the context of this pattern, there
is a close link is established between rising incomes and expanding consumption of services in
general and education in particular. In many papers on the dynamics of consumer spending patterns,
education expenditures have been classified as luxury goods, i.e. their consumption has grown
faster than real incomes [10]. However, with regard to Ukraine, this universal pattern has a very
specific way of manifestation. As real spending levels did not increase but decreased over a
sufficiently long period, the expansion of consumption of goods supplied by the commercial
education sector is not due to, but against income dynamics, a compulsory form of adaptation to
curtailing public sector budgetary financing.

Given that the availability of services, provided by the commercial sector of education have
been increased during retrospective period (Fig.), it can be argued that the industry is forced to limit
prices for its services below inflation, which is not only restricts its opportunities for development,
but threatens to maintain the quality of education provided. The erosion of the industry’s product
quality standards is extremely dangerous for society and, unfortunately, is widespread in Ukraine
for social sectors as a form of adaptation to critical resource shortages. The actual refinement of the
forms of manifestation and social consequences of the long-term degradation of the social sphere
observed in Ukraine will be the subject of our further researches.

Conclusions. The results obtained illustrate the following characteristics of the relationship
between the dynamics of real amount of resources released to commercial and budgetary sectors of
educational and the consumption of goods supplied by the commercial sector of education.

1. The scale of resource provision received by the industry, both through budget financing
and through household expenditures, declined over the retrospective period, while the commercial
education sector’s resources declined faster (its share in total industry resources declined from 9.6%
to 7.4%). Reducing the size of the commercial education sector against the backdrop of chronic
under-budgeting of public education is an extremely unfavorable trend. First, it testifies to the
negative dynamics of the purchasing power of Ukrainian households. Second, the lack
(inefficiency) of mechanisms for financing education with the attraction of credit and resources of
business entities. Third, the reduction of incentives for developing the quality of budgetary
education, by reducing the competitive pressure of the potential substitute, produced by commercial
education.

2. We have not received empirical evidence of the ability of budget expenditures to replace
consumption of goods, generated by the commercial education sector in Ukraine. Both sectors of
education are forced to operate in a mode of resources scarcity and adverse dynamics of resource
provision, which threatens to erode the quality of educational services and undermines the
fundamental foundations of commercial financing of education: the link «investment in the
education — growth of income».

3. It is in this context that we interpret the lack of empirical indications of households’
attitudes toward the goods, supplied by the commercial education sector as luxury goods. It is an
expression of extremely low economic opportunities, not of consumer preferences of households,
who are forced to spend about half of their individual consumer expenditures on meeting primary
needs (food and utilities).
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