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Evaluation of higher education services cost

Abstract. At present, the higher education in Ukraine is in conditions of fierce competition from foreign higher
educational institutions. Hence, not only the quality of educational services should be significantly improved,
but also the ways to increase the efficiency of the use of available resources, including funds provided to
Ukrainian universities from the state budget for the training of specialists by state order. To perform the latter
task, it is necessary to know the cost of training a specialist in a particular specialty.

The article presents the results of a comparative study of the cost of services in the field of higher education in
Ukraine, depending on specialties (educational programs). The evaluations were compared by two methods.
One of them is a «bottom-up» approach, in which statistical information was used to verify and analyze the
information collected from Ukrainian universities which independently assessed the budgetary expenses for
training specialists of various specialties, in particular, as part of their creation of budget requests. In another,
the so called «top-down» approach, the regression model developed by the authors was used to determine
budget costs for training specialists of various specialties.

The comparison of the results of these two approaches showed that in Ukraine, the state budget expenses
for preparing a Bachelor of Socio-Economics degree in full-time education are higher than the corresponding
expenses for preparing bachelors of technical specialties, despite the need for more valuable facilities and
equipment for training of the latter. The gist of the problems is disclosed as the one caused by the existing
system of distribution of state funds.
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KoBTtyHeub B. B.

KaHomaaT isuko-maTeMaTudHNX HayK, AOLEHT, 3asigysay Bigginy,

IHCTUTYT BULWOI OCBITU HaujioHanbHOI akageMii negaroridyHnx Hayk Ykpainn, Kuis, YkpaiHa

Jlonpap C. J1.

OOKTOP EKOHOMIYHUX HayK, Npodecop, AnpekTop [ep>XaBHOI HayKOBOI yCTaHOBU

«lHCTUTYT OCBITHBOI aHaniTMKu», Knis, Ykpaina

OuiHIOBaHHSA BapTOCTi OCBITHIX Nocnyr assi BULLOi OCBIiTH

AHoTauisi. CborogHi cdepa BULLOI OCBiITM YKpaiHn nepebyBae B YMOBaX >XOPCTKOI KOHKYpeHLUii 3 6OoKy
3apybixxHMX 3aknagie Buwoi ocBiTn. OT)e, BOHA MOBMHHA CYTTEBO MOKPALUMUTUN SIKICTb OCBITHIX Mocnyr
i 3HANTX WNSXU NiABULLEHHS e(eKTMBHOCTI BUKOPWUCTAHHS HasiBHMX PECYpCiB, 30KpeMa KOLTIB, Lo
Ha[alTbCA YKPAIHCBEKUM YHIBEpCUTETaM 3 Aep)XaBHOrO OIOKETY Ha MigroToBKY (paxiBuUiB 3a Aep>KaBHUM
3aMOB/eHHAM. [1Ns BMKOHAHHA OCTaHHbOro 3aBAaHHA HEeOoOXigHO 3HaTW BapPTICTb MiAroToBKU haxiBus 3a
MEeBHOKO creuiasbHICTIO.

Y cTatTi nogaHo pesynsTaTi NOPIBHANBHOIO AOCHIAXEHHS CTOCOBHO NPOBEOEHHS OLiHKM BapTOCTi MOCNyr y
cdhepi BULLIOI OCBIT YKpaiHn 3anexHo Bif cneujanbHoCcTel (OCBiTHIX nporpam). MNopiBHIOBanUChb OLIHKK 3a
asoma metogamn. OOuH i3 HUX — NigXig «3HU3Y AOropu», B AKOMY CTaTUCTUYHMMK METOLAMM NepeBipsinach
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1 aHanisyBanachk iHhopmalis, 3ibpaHa Bif, YKpPaiHCbKUX YHIBEPCUTETIB, LLO CAMOCTIHO OLLiHIOBaNun 6100KeTHI
BUTPATV Ha NigroToBKy paxiBLiB pPi3HMX CnewjianibHOCTEN, 30KpeMa B pamMKax CTBOPEHHSA HUMU GOOXKETHUX
3anuTiB. B iHWoMy nigxopi, «3ropyn AOHU3Y», AN BU3HAYEHHSA OOKETHUX BUTPAT Ha HaBYaHHA daxiBLiB
Pi3HKX crneuianbHOCTEN BUKOPUCTOBYBanacs po3pobneHa asTopamy perpecinHa Mogerb.

MopiBHAHHSA pe3ynbTaTiB ABOX NiAXO4IB NPOAEMOHCTPYBANO, WO B YKpaiHi BUaaTku Aep>XaBHOro GHOOKETY
Ha nigrotToBKy Gakanaspa coLliafibHO-eKOHOMIYHOIO CMPSAMYBaHHSA 3a AeHHOK POpPMOI0 3006yTTA OCBITU €
OinbLUMMK, HXX BIAMOBIAHI BUAATKM Ha NiAroTOBKY 6aKkanaBpiB TEXHIYHMX CheLianbHOCTEN, He3BaxXKaun Ha
HeoOXiAHICTb ANs HaBYaHHS OCTaHHIX KOLUTOBHOIO MaTtepianbHO-TEXHIYHOIO 3a6e3neyeHHs. PO3KpUTO 3MIiCT
npoo6nem, WO 3yMOBSEHI iCHYOHOIO CUCTEMOIO PO3MOAiNYy Aep>KaBHMX KOLUTIB.

Knio4yoBi cnoBa: MofentoBaHHSA; BUWaA OCBITa; (hiHAHCYBaHHS BULLOI OCBITW; (hiHAHCYBaHHA Ha OCHOBI
OOCArHYTUX peaynbTaTiB; BapTiCTb NOCAYr BULWOI OCBITU; BapTiCTb NiArOTOBKM 6akanaspiB.

KosTyHeu B. B.

KaHOMaaT pU3NKO-MaTeMaTn4eCKuUX HayK, OOLEHT, 3aBefyroLLunin OTAENOM,

MHCTUTYT BbicLLero o6pasoBaHus HaumoHanbHOM akageMmn negarormdecknx Hayk YkpamHol, Kues, YkpanHa
Jlonpapsb C. J1.

[OKTOP 9KOHOMUNYECKNX HayK, npodeccop, AMpeKkTop locyaapCTBEHHOIO Hay4YHOro yypexxaeHns

«VIHCTUTYT 06pa3oBaTefibHON aHanuTuKK», Kues, YkpanHa

OueHka ctommocTu o6pa3oBaTesibHbIX YCNyr AJiS BbicLIero o6pa3oBaHust

AHHOTauums. Ha cerogHsaLWHNIA AeHb chepa BbICLLEro 06pa3oBaHus YKparHbl HAXOOUTCS B YCIOBUSX XXECTKOM
KOHKYPEHLMMN CO CTOPOHbI 3apyBexxHbIX BbICLLUMX Yy4ebHbIX 3aBegeHuid. CnegoBaTenbHO, OHa OOMMKHa
CYLLECTBEHHO YNyulLIWTb KayecTBO 06pas3oBaTefibHbIX YCIYr U HaWTW NyTU MOBbIWeHUs 3deKTUBHOCTU
MCMNONb30BaHUS WMEIOLLMXCA pPecypcoB, B TOM 4uCNe CpeacTB, MNpefocTaBnsieMblX YKPaUHCKUM
YHUBEPCUTETAM U3 FOCYAAPCTBEHHOrO 6lofpKeTa Ha MNoAroTOBKY CMEUManncToB MO rocyAapCTBEHHOMY
3aKasy. [lna BbINOSHEHUSA NocneaHeln 3agaym Heo6XxoanMMO 3HaTb CTOMMOCTb NMOAFOTOBKU creuuanucta no
onpeneneHHon cneunanbHOCTML.

B cTaTbe npegcTaBneHbl pe3ynbsTaTbl CPaBHUTENBHOMO UCCNeaoBaHNsa No NPOBEAEHUIO OLIEHKN CTOMMOCTH
ycnyr B cdepe BbicLLero ob6pasoBaHnsi YKpanHbl B 3aBMCUMOCTU OT crieuunanbHocTeln (o6pa3oBaTefibHbIX
nporpamM). CpaBHMBanncb oueHku no asymMm metogam. OOanH N3 HUX — MOLXOA «CHU3Y BBEPX», B KOTOPOM
CTaTUCTUYECKMMN METOAAMM NPOBEpPsSnach U aHanM3anpoBanacb MHbopmaumsi, CobpaHHasa oT YKpPanHCKNX
YHUBEPCUTETOB, KOTOPbIE CAMOCTOATENBHO OLEHMBANN GIOKETHbIE PACXOAbl HA NOAFOTOBKY CNEeLmnanmcToB
pasnu4HbIX CrneunanbHOCTeN, B YaCTHOCTU B paMKax co3faHus Umu GoKeTHbIX 3anpocosB. B apyrom
noaxopne, «CBepxy BHU3», ANs onpeneneHnst 6100)KETHbIX PAaCXO40B Ha 0By4eHME CNeLUManmcToB Pasnn4HbIX
cneumanbHOCTEN ncrnonb3oBanach paspaboTaHHasi aBTOPaMn PerpeccnoHHas Mogenb.

CpaBHeHMe pe3ynbTaTtoB OBYX MOAXOA0B MOKasasno, YTo B YKpanHe pacxofpbl rocyaapCTBEHHOro 6iopyketa
Ha NOLroTOBKY 6akanaspa counanbHO-39KOHOMNYECKOrO HanpasneHnst QHEBHOM (POPMbl 00YHEHNS ABNAOTCA
60MbLUMMIK, YEM COOTBETCTBYIOLLME pPacxofdbl HA MOArOTOBKY GakanaBpOB TEXHUYECKMX CrneumnanbHOCTEN,
HECMOTPSA Ha HeobXoAMMOCTb ON11 OByYeHUs MOCNEOHUX OOPOrocTosiLLEero MaTepuanbHO-TEXHUYECKOro
obecneyeHnss. PackpbITo cogep)xaHue npobneMm, KoTopble OOYCNOBMEHbI CYLLIECTBYIOLEN CUCTEMON
pacnpefeneHuns rocyaapcTBeHHbIX CPEACTB.

Knio4yeBble cnoBa: MoAenvMpoBaHue; Bbicllee obpas3oBaHue; (PrHaHCMpOBaHME BbiCLLEro obpa3oBaHUs;
(hnHaHCUPOBaHNE Ha OCHOBE [LOOCTUrHYTbIX pPe3yfbTaToB; CTOMMOCTb YC/Yr BbiCLLEro o6pas3oBaHus;
CTOMMOCTb NOArOTOBKN 6GakanaBpoB.

1. Introduction

Over the past decades, economic crises have exacerbated the problem of state funding of uni-
versities. A significant part of European countries has reported difficulties in funding universities
(Singh, 2014) [1]. In this regard, in the field of higher education, economic reforms were launched
to increase the financial autonomy of universities and help them survive in the conditions of a defi-
cit of state funds and, accordingly, budget financing (Pruvot, Claeys-Kulik, & Estermann, 2015;
Tilak, 2015) [2-3]. Researchers studying the economics of higher education argue that perfor-
mance-based funding (PBF) can be one of the stimulating progressive tools (Miao, 2012; Ziskin,
Rabourn, & Hossler, 2018) [4-5]. This approach to funding has gained popularity in Europe. PBF is
considered an important tool for harmonizing budget funding to address the problem of improving
the quality of higher education (Miao, 2012; Ziskin, Rabourn, & Hossler, 2018; World Bank, 2017)
[4; 6]. However, the implementation of PBF requires solving two important local problems: deter-
mining quality indicators in this educational system and cost assessment of educational services.
The use of PBF in budget funds allocation requires a detailed study of the current state of higher
education state funding to ensure its further transformation (Auerbach & Edmonds, 2013) [7].

The peculiarity of the Ukrainian funding system of higher education is that almost all state and mu-
nicipal higher education institutions (HEIs) have the status of budgetary institutions. These institutions
are maintained by the state at the expense of the budget. All additional money earned independently
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by such educational institutions, for example student fees, is credited to a special budget fund. Spe-
cial funds are often used by universities to cover utility bills and support their development. Therefore,
the study should take into account the availability of budget funds allocated to HEls from the general
fund of the state budget, funds from the special fund of the state budget (funds earned by the insti-
tution independently) and a number of other peculiarities of the budget funding of higher education.
The obtained estimates of the cost of training a specialist for budgetary funds can be used to make
justified managerial decision in order to improve economic relations in higher education.

2. Brief Literature Review

The analysis of recent studies was used to form the theoretical and methodological base of this
work. The possibility of changing the approaches and models of higher education funding has been
actively studied by foreign scholars, and this confirms the relevance of this issue for many countries
with different levels of economic development. In particular, Tilak (2015) [3] and Singh (2014) [1] ex-
plored global trends in higher education funding; a range of alternative financing models of HEls was
studied by Auerbach and Edmonds (2013) [7]. Miao (2012) [4] from the Center for American Progress
studied the features of performance-based funding model (PBF) in terms of the practice of using this
method in six states of the United States. Dr. Maassen (2000) [8] explored various models of higher
education funding applied in a number of European countries. A detailed report, supported by the
World Bank, on the results of reforming financing and management in higher education was pub-
lished by Johnstone, Arora and Experton (1998) [9]. In a comprehensive AHELO study conducted
under the auspices of the OECD to search for effective international indicators of learning outcomes
in higher education, Tremblay, Lalancette & Roseveare (2012) [10] found that economic growth in
recent decades is insufficient to ensure the quality of higher education in conditions of constant
growth in the cost of training. Hummell (2012) [11] analyzed the differences between the various
models of HEls financing used in the USA and other countries. Miller (2016) [12] focused on out-
comes-based funding models and education quality. Ziskin, Rabourn and Hossler (2018) [5] investi-
gated how the performance-based funding model (PBF) was used in Tennessee (USA), Washington
(USA), Great Britain and Italy. Pruvot, Claeys-Kulik and Estermann (2019) [2] investigated effective
HElIs funding strategies in Europe. Miroiu and Vlasceanu (2012) [13] examined financing and educa-
tion quality issues using Romania as an example. Pabian, Melichar and Sebkova (2006) [14] presen-
ted an OECD study of the financing systems and their impact on higher education.

In Ukraine, systematic studies of economic problems of higher education are conducted by the
Institute of Higher Education of the National Academy of Pedagogical Sciences [15]. The Institute’s
analytical materials have suggested some approaches to the implementation of PBF in Ukraine [16].
In the monograph [17], the Institute proposed a new model of economic relations in the higher edu-
cation system.

The problems of financing higher education in Ukraine are researched by the Academy of Finan-
cial Management [18-19].

Relevant World Bank’s surveys [20], materials from the Federal Statistical Office of Germany [21],
research findings by Ukrainian scientists, in particular Y. Vitrenko, V. Vlasova, V. Vorona, V. Kiriyenko
and S. Melnyk [16], O. Musiienko [17], O. Spivakovskyi, T. lefymenko, A. Sokolovska, S. Gasanov,
O. Tymchenko, Y. Petrakov, O. Tereschenko, L. Oleznikova, L. Raynova and V. Kryvokhyzha [18],
E. Malik and M. Bilinets [22], G Kharlamova [23], S. Dziuba and N. Plotnikova [24], A. Lytvyn-
chuk [25], I. Zhyliaiev, V. Kovtunets and M. Somkin [26], S. Kalashnikova, V. Kovtunets, V. Luhovyy,
I. Prokhor, V. Satsiuk and J. Talanova [27] and data on Ukrainina students abroad by CEDOS [28]
were also used to formulate the theoretical basis for this study.

According to the research results, there was an increase in the level of budget expenditures on
higher education in many countries over a certain period. However, later this level stabilized and be-
gan to decline. In order to ensure the development of higher education, it became necessary to search
for other sources, methods and tools of effective funding. Since the 1980s, there has been a growing
interest of universities in many countries in non-state (private) sources of income. The basis of the
funding mechanism has changed from a focus on retention to a result orientation (Singh, 2014; Maas-
sen, 2000; Tremblay, Lalancette, & Roseveare, 2012) [1; 8; 10]. In this context, formulas to calculate
the amount of HElIs funding, as well as measures to link state funding to the activity of institutions have
been developed in many European countries over the past 15 years. This trend is accompanied by
modernization of monitoring and reporting procedures [23]. Reduction of state expenditures is carried
out in parallel with the introduction of tuition fees (Tilak, 2005; Hummell, 2012) [3; 11].
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The main trends in the financing of higher education in the world are the use of additional finan-
cial instruments - grants and student loans and the transfer of authority to the use of budgetary
funds to universities while monitoring common measurable indicators (Johnstone, Arora, & Exper-
ton, 1998) [9], the allocation of higher education costs between the state, students and their fami-
lies through tuition fees and partial or full reimbursement of budgetary expenditures, application
of the PBF funding model (Ziskin, Rabourn, & Hossler, 2018) [5]. The PBF model increases trans-
parency, stimulates specific behaviour, requires the allocation of funds according to achieved per-
formance (Miao, 2012; Auerbach & Edmonds, 2013) [4; 7]. Modern performance-based funding
models are aimed at creating incentives and encouraging progress in achieving the stated goals,
and are directly related to the state’s needs for higher education recipients, with a strong empha-
sis on students’ success, although they often include other parameters beyond students’ learning
progress (Miller, 2016) [12].

3. Purpose

The purpose of this study is to conduct a comparative evaluation of the cost of training funded
by the state budget for a single specialist in a particular specialty or educational qualification level
and form of training from the standpoint of two approaches: «bottom-up» (statistical evaluation) and
«top-down» (regression modelling).

4. Results

4.1. The need for transformation in the higher education system of Ukraine

The search for other financing models is relevant for Ukraine as well, because according to
the World Bank comparative data, Ukraine spends a large share of national income on higher
education compared to not only to developed but even post-Soviet EU countries [20; 22; 24]
(Figure 1).

Figure 1:
Government expenditure on tertiary education as a share of GDP in some countries
Source: Our World in Data (2014) [20]
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Today, the impact of various factors on the higher education sector of Ukraine is increasing. In-
deed, it has been impacted by the global competition due to the reduction of barriers for Ukrainians
to travel to other countries. Due to various circumstances, a significant part of Ukrainian families
that have school-age children emigrate, more than 74,000 Ukrainian students study at foreign uni-
versities [28], about 40,000 of them in Poland [29].This outflow of students reduces the amount of
money that Ukrainian universities earn on their own.

The level of expenditures on education from the general fund of the state budget in Ukraine is
also gradually decreasing. This is also due to the fact that in recent years other priority needs have
emerged, including the military ones, which require additional resources.

Figure 2 shows the dynamics of education expenditures relative to the total consolidated bud-
get of Ukraine (according to the State Treasury Service of Ukraine, [30]). A high level of spen-
ding on education was observed during 2009-2013, then its value began to decline. If in 2013 the
share of these expenditures in the total amount of consolidated budget expenditures was 20.9%,
in 2016 it decreased to 15.5%, and with regard to GDP - from 6.9% to 5.4%.The indicators for
the year 2018 reveal a slight change in the downward trend for the upward trend; they are 16.8%
and 5.9% respectively.

As for higher education, the share of higher education expenditures in the consolidated budget
of Ukraine was constantly declining during 2014-2018: in 2014 this share amounted to 28.3% of
the total expenditures of the consolidated budget, along with the following statistical data by year
2015 -27.1%, 2016 - 27.2%, 2017 - 21.8%, 2018 - 21.1%.

Thus, although the reform of higher education in Ukraine was started with the adoption of the
new Law «On Higher Education» in 2014, the basic economic and financial problems have not
been solved. As a result, other components of the reform have also not been sufficiently success-
ful. Ukrainian universities suffer from a shortage both self-earned and state budget funds. Neverthe-
less, a comparison at the macroeconomic level with other countries shows that the Ukrainian state
allocates a larger share for universities than in other countries. From this standpoint, an increase in
state funding can be considered unlikely.

At the same time, the legal regulation of the system of financing higher education does not com-
ply with the constitutional norms, as well as the allocation of budgetary funds between higher edu-
cation institutions is not regulated [19].

Figure 2:
Dynamics of the education expenditures in the Consolidated Budget of Ukraine and GDP, %
(2007-2018)
Source: The State Treasury Service of Ukraine data [30]

Kovtunets, V., & Londar, S. / Economic Annals-XXI (2019), 178(7-8), 57-69

61



ECONOMIC ANNALS-XXI
ECONOMICS AND MANAGEMENT OF NATIONAL ECONOMY

These trends indicate that the educational sector in Ukraine under the current conditions should
be transformed to find ways to improve the efficiency of budgetary use and to improve the quality
of educational services provided at these costs.

An urgent problem is the legal regulation of higher education funding in accordance with the
norms of the Constitution of Ukraine: the transition from the maintenance of higher education insti-
tutions to the payment of educational services to persons who have obtained this right on a com-
petitive basis, rationing the distribution of budgetary funds.

In general, in the field of higher education, the expert community has identified a number of the
most pressing problems [26-27] that need to be addressed in the reform process. Within the frame-
work of the discussion initiated by the Ministry of Education and Science of Ukraine, a number of
transformations in the field of higher education were proposed. In particular, this includes the tran-
sition of HElIs to the status of non-profit organizations, multichannel financing with the expansion of
the range of financial instruments used in a market economy, an increase in the degree of targeting
of public expenditures and the implementation of a competency-based approach in higher educa-
tion. These changes could stimulate competition for the best students, both between higher edu-
cation institutions of Ukraine and foreign universities, and improve the quality of educational ser-
vices in the market.

However, for a transparent justification of the principles of allocation of budget funds among the
HEls of Ukraine, it is necessary to improve or develop a method of evaluating the cost of higher
education services, that is, to determine the cost for a higher education institution to train a single
specialist of a certain specialty and educational qualification level, as well as corresponding form of
training. The current legal framework in Ukraine [31; 35], unfortunately, does not provide an oppor-
tunity for an unambiguous assessment of the stated value. The direct use of international research
results is not feasible either.

In connection with the abovementioned, research was initiated. Accordingly, collection of the
necessary information became the basis for the formation of a methodology of cost evaluation of
training a single specialist. Relevant information was collected through the use of information forms
sent from the Ministry of Education and Science of Ukraine to the HEls. The official reporting statis-
tical and financial information from the HEls was used for the calculations.

It should be emphasized that the cost of education services was evaluated by assuming that the
higher education system has been relatively stable over a long period of time, and that the additio-
nal financing of higher education institutions (tuition fees paid by individuals and legal entities in the
special fund of the State Budget) is less than half of the income in higher education institutions. The
cost of the last educational service is generally less than the cost of the service at the expense of
expenditures from the General Fund of the State Budget.

4.2. <Bottom-up» approach.

Statistical evaluation of the training cost of a specialist in a particular field (specialty)

The «bottom-up» approach is based on an independent calculation of the training cost of a spe-
cialist in a particular specialty by HEls. Information tables were developed and sent to HEIls to be
filled in. Information was centrally collected and statistically processed to eliminate possible erro-
neous data. An additional source contained self-calculated by HEIs data sets of the cost of a spe-
cialist training within the framework of the calculation, which is usually submitted by universities to
justify the budget request in order to obtain budget funding. Such calculations were based mostly
on the current methodological basis defined, in particular, by the Resolution of the Cabinet of Mi-
nisters of Ukraine «On Approval of the Methodology of Calculating approximate Training Cost of
One Skilled Worker, Specialist, Postgraduate Student, PhD» as of 20 May 2013, No. 346 [31].

From the set of data characterizing the cost of training a specialist in a particular specialty, a
sample was made, which usually covered about 80% of the data grouped around the weighted
average by discarding data with very low and very high values. The criterion of the suitability of the
data sample for further analysis was its proximity to the normal distribution. The value, which cor-
responded to the extremum of the distribution, was considered the average cost of training a spe-
cialist (full-time bachelor) for a particular specialty.

Different HEls, as a rule, have different value of training a specialist in a particular field. This is
due to the differences in qualifications and, accordingly, salaries of teaching and scientific staff that
teaches, differences in facilities and their maintenance costs, differences in the maintenance of
training laboratories equipment, etc.
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Below are the results of the analysis for 2015-2017, obtained on the basis of information from
about 150 Ukrainian HEls, on the cost of training specialists in the context of the list of know-
ledge areas (specialties) defined in the Resolution by the Cabinet of Ministers of Ukraine as of
29 April, 2015 No. 266 «On Approval of the list of Knowledge Areas and Specialties under which
higher education recipients are trained» [36].

Figure 3 shows the rankings of the weighted average cost of training full-time bachelors under
the governmental contract in the context of knowledge sectors in the 2015-2016 academic year.
Apparently, the most valuable were humanities areas of knowledge, such as Culture and Arts, Law,
Humanities and Healthcare. Technical areas of knowledge took middle positions, while there is a
sufficient demand for the specialists with technical degrees Architecture and Construction, Trans-
port, Electronics and Telecommunications, or Automation and Instrument Engineering in the Ukrai-
nian market. Among the cheapest was the training of specialists in high-tech industries, in particu-
lar, Mechanical Engineering, Chemical and Bioengineering, Electrical engineering and more. This
structure of expenditures raises questions as it is necessary to have highly qualified teaching staff
and a valuable modern laboratory base to train such specialists.

The results of similar calculations for the 2017-2018 academic year are presented in Figure 4.
It can be seen that the cost of preparing a full-time Bachelor under the governmental contract in
the 2017-2018 academic year compared to the 2015-2016 academic year generally increased. For
example, for the most expensive education sector, Culture and Arts, there was an increase in UAH
by 39.6%, and by 31.1% for the healthcare sector. It should be noted that the increase in the cost
of educational services over the two years for different knowledge areas was different. Therefore,
their arrangement in the ranking list (by value) slightly changed (Figure 3).

Figure 3:
The weighted average cost of training of the full-time bachelors
under the governmental contract by knowledge areas in the 2015-2016 academic year
Source: Compiled by the authors based on [25]
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We can note a similar pattern of results. The most valuable areas of knowledge remain Culture
and Arts, Healthcare and Humanities. Technical knowledge area degrees are on the medium posi-
tions. The specialists with technical degree Architecture and Construction, Transport, Electronics
and Telecommunications, and Automation and Instrument Engineering are highly demanded in
the Ukrainian market. The cost of training high-tech professionals, in particular Mechanical Engi-
neering, Chemical and Bioengineering, Electrical Engineering has increased relatively. They have
been ranked higher than before.

As international experience shows, in order to make managerial decisions easier in practice, it
is advisable to have comparative coefficients for several groups of knowledge areas. We carried
out such a grouping exercise, drawing on the EU countries experience (Miroiu & Vlasceanu, 2012;
Pabian, Melichar, & Sebkova, 2006) [13-14; 21; 37]. As a result of our research, six groups of com-
parative coefficients were formed:

1) Humanities, Social and Behavioural Sciences, Journalism, Management and Administration,
Law, Social Work, Service Industry;

2) Information Technology (IT), Education, Mathematics and Statistics;

3) Mechanical Engineering, Electrical Engineering, Automation and Instrument Engineering, Elec-
tronics and Telecommunications, Production and Technologies, Transport, Architecture and Con-
struction;

4) Chemical and Biological engineering, Agricultural Sciences and Food Industry, Biology, Natural
Sciences;

5) Veterinary Medicine and Healthcare;

6) Culture and Arts.

Figure 4:
The weighted average cost of training of the full-time bachelors
under the governmental contract by knowledge areas in the 2017-2018 academic year
Source: Compiled by the authors
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The weighted average cost of training the full-time bachelors under the governmental contracts
for those 6 groups of knowledge areas in the 2015-2016 and 2017-2018 academic years is shown
in Figure 5.

During 2015-2018 the cost of training specialists in all knowledge areas groups increased.
However, the group structure of relative costs remained virtually unchanged. The cost of training
bachelors in Groups 5 and 6 continues to dominate, while the costs of training Group 2 (Informa-
tion Technology, Education) and Group 4 (Chemical and Bioengineering, Agricultural Sciences and
Food Industry, Biology, Natural Sciences) were somewhat decreased. The cost of training a spe-
cialist in Group 1 (Humanities) remains rather high. It is almost the same as the cost of training a
specialist in Group 3 (Engineering).

Figure 5:
The weighted average cost of training the full-time bachelors under the governmental contracts
for 6 groups of knowledge areas in the 2015-2016 academic year (left)
and the 2017-2018 academic year (right)
Source: Compiled by the authors

4.3. «<Top-down» approach. Regression modelling

The «top-down» approach is based on the creation of a regression model applicable to the
educational environment of higher education institutions in Ukraine.

The authors assume that the cost of educational services in a particular knowledge area de-
pends linearly on the number of students:

C=f(N)=cN. (1

This assumption is based on the following facts:
¢ a significant part of educational service is provided to students individually;
e the cost of group and course lectures is determined by a piecewise-stable function that can be
approximated by a linear function for large volumes of students.
The system of equations for applicants of a specific educational and qualification level
(e.g. Bachelor) who study in n higher education institutions of Ukraine in m knowledge areas of
higher education can be presented as follows:

Y= + 1X1,1+ 2Xz,1+"'+ me,1’
Y= ,+ 1X|,2+ 2X2,2+"'+

s
e
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where:
Y, Y, .. Y, .. Y is the amount of funds spent on student training by the first, second, ...,
i th, ..., n- th higher education institution;
XZ “are the number of students of the respective specialty (study program) in the i-th
hlgher educatlon institution (:=1, ..., n);

;» o -, arethe average cost (for the existing educational environment) of specialist training
for the respectlve specialty (study program) under which the higher education recipients are
trained.

Thus, the average cost of a specialist training will be defined as model parameters. The advan-
tage of this approach is relatively simple information support and a model generalization made for
the existing educational environment of the country. Estimates of the cost of training a specialist in
the relevant study programs are average for the given educational environment and can be used,
for example, in medium-term budget planning.

The amount of funds spent by HEls on student training was taken from the information forms
filled in by HEls and the financial reports of HEls submitted to the State Treasury Service of Ukraine.
For modelling data in different years it was possible to use data from about 45 HElIs.

The following model was created on the basis of equation (2) and available data array:

1‘){1+ 2‘){2+ 3}(3+ 4X4+ 5X5+ 6)(6’ (3)

where:

Yis the scope of funds of general and special funds in the HEIs cost estimate;

X,, X,, X,, X,, X, X; are the number of students in the abovementioned groups of knowledge areas;

1 a0 - g arethe cost of training one specialist for these groups, relative to the maximum va-

lue (the maximum value corresponded to the cost of training a specialist relevant to Group 6
«Culture and Arts»).
The simulation results for the 2015-2016 academic year can be described by the following equa-

tion:

Y=0.45X, + 0.10X, + 0.37X, + 0.29X, + 0.69X, + 1.00X, + 19.60 , @)

determination ratio is R? = 0.85.
An equation based on the information for the 2016-2017 academic year would look as fol-
lows:

Y=0.45X, + 0.11X, + 0.41X, + 0.30X, + 0.80X, + 1.00X, + 46.57 , (5)

determination ratio is R? = 0.95.
A similar equation based on the information in the 2017-2018 academic year would look as fol-
lows:

Y= 0.40X, + 0.40X, + 0.60X, + 0.53X, + 0.75X, + 1.00X, - 248 , (6)

determination ratio is R? = 0.90.

The models were adequate and were monitored for heteroscedasticity, autocorrelation and mul-
ticollinearity. The latter were not found.

The simulation results in the framework of the «top-down» approach by which it is possible to
evaluate the relative cost of training (the maximum value is 1.00) of a Bachelor degree specialist in
Ukraine in the 2015-2017 academic years are presented in Table 1.

As we can see from Table 1, the highest value of the training costs is in Groups 5 and 6. It corre-
lates with the results presented in Figure 5.

Among the other four groups, the cheapest (on average for 2015-2017) is the specialist trai-
ning in Group 2 (IT, Education, Mathematics and Statistics). In general, the resulting simulation es-
timates are consistent with the results of the self-assessment of the HEIs. The simulation confirms
that it is relatively expensive to train specialists in the first group in comparison to the other groups.
In particular, in 2015-2016, the cost of training humanitarian specialists was higher than the training
of specialists in engineering areas. The estimate for 2017 indicates a certain change in the trend,
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Table 1:
Relative values of the training cost (the maximum value is 1.00) of one Bachelor degree specialist
in Ukraine in 2015-2017, obtained from the «top-down» simulation

Source: Compiled by the authors

when the training cost for Engineering specialties prevails the training cost of the specialists from
the first group.

The obtained result indicates a mismatch between the necessary costs for the training of spe-
cialists in Engineering specialties and lower cost of their training for budgetary funds than the hu-
manities specialists. This result may be explained by the existing system of budgetary allocation
between higher education institutions. As budgetary institutions, higher education institutions are
guaranteed to receive funds for remuneration in accordance with the staffing lists approved by the
Ministry of Education and Science of Ukraine. The amount of these funds is more than 80% of the
total amount of financing of HEls. The amount of remuneration depends on the share of scientific
and pedagogical staff with scientific degrees (PhD and D.Sc.) and academic titles (Associate Pro-
fessor, Professor). Therefore, the revealed relationships primarily reflect the difference in the share
of scientific and pedagogical staff with relevant degrees and titles in the knowledge areas and do
not take into account expenditures, in particular, on educational equipment for which the state has
not allocated funds for many years.

5. Conclusions

1. Transformation of higher education in Ukraine is inevitable. This is due to the need for higher
education institutions to survive in the competition with foreign universities, which attract
Ukrainian students to study and reduce cash flows for educational services of domestic uni-
versities. On the other hand, the state will also reduce the budget support of Ukrainian univer-
sities due to the emergence of other priority problems (in particular in the field of military de-
fence), which must be addressed urgently.

2. A promising direction in the reform of higher education may be the use of incentive progres-
sive tools that can improve the quality of education while maintaining or even reducing the
amount of funding, e.g. a performance-based funding (PBF). However, the use of the PBF in
the allocation of budgetary resources requires a detailed study of the current state of public
funding for higher education and determining of key economic indicators of the higher edu-
cation sector, in particular cost evaluation of the educational services in training a specialist
of certain specialty.

3. In order to more reliably determine the interrelation between the costs of training specialists in
specific specialties, the article suggests a comparative method for the implementation of such an
evaluation from two perspectives: the evaluation «from bottom» and the evaluation «from top».
The «bottom-up» evaluation was carried out on the basis of the statistical processing of the HEIs
self-assessment results according to the method by which they make calculations when pre-
paring budget requests to the Ministry of Education and Science of Ukraine, when applying for
budget financing. The «top-down» evaluation is based on the creation of a regression model ap-
plicable to the higher education institutions of Ukraine.

4. A linear regression model was created in which the budgetary funds for a single student edu-
cation are compared with the number of students of various specialties in higher education. The
relative average cost of specialist training is defined as the model parameters. The advantage
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of this approach is relatively simple information support, a model generalization is made for

the country’s current educational environment, and the costs of a single specialist training for

the corresponding knowledge areas are «averaged» for this educational environment and can be
used, for example, in medium-term budget planning.

5. The obtained results indicate that the simulation estimates correspond to the results of the self-
assessment of the HEIs: the cost of training humanities specialists is relatively expensive; also
it is higher than the training of engineering specialists. In recent years, there has been a certain
change in this trend, and the relative cost of engineering training is increasing.

Simulation and comparing the results obtained by different approaches, reveals certain de-
tails and allows us to understand the key problems of the ongoing financing of HEls in Ukraine.
The obtained result indicates an internal discrepancy of lower training costs for specialists of
engineering specialties studying for budgetary funds in comparison with humanities specia-
lists. This might be a direct consequence of the current procedures for the allocation of bud-
getary resources among HEls: the amount of funding depends primarily on the proportion of
teachers with Candidate of Science and Doctor of Science degrees, and is weakly dependent
on the cost of training equipment, since for many years the state did not allocate funds for such
equipment.

The introduction of new methods of allocating budgetary funds between higher education insti-
tutions should be gradual in order to avoid sharp fluctuations that may have negative social conse-
quences. The resulting cost ratios for educational services by specialty groups can be used to plan
a smooth transition to new economically sound distribution methods.
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