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Annotation

The article deals with the multiple factor analysis of the macroeconomic environment factors influence on the
level of economic security of the national IHE, namely on the number of entrants. The most significant are the
following: the level of educational emigration and immigration; the level of real wages; GDP per person; birth rate
and natural population growth with a lag of 17 years; the level of official unemployment and unemployment
according to the methodology of the International Labor Organization, loading of unemployed population into one
vacancy, vacant position; the absolute and relative levels of IHE state funding, etc. Based on the results of the
analysis of the environment of functioning of the national IHE and factors affecting the level of economic security of
institutions of higher education, an analytical model of the influence evaluation of the environmental factors on the
economic security level of the IHE has been constructed
Keywords: IHE, environmental influence on economic security, model of environmental impact evaluation, [HE
potential, IHE competitiveness.
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OLIHKA BILIMBY ®AKTOPIB 30BHIIIHEOI'O CEPEJIOBHUIIA HA PIBEHb EKOHOMIYHOI
BE3MEKH 3AKJIAZIIB BULLIOT OCBITH YKPATHHU

Anomayin

Y cmammi nposedeno 6azamogpaxkmopHuil aHaniz 6nIUEY MAKPOEKOHOMIYHUX YUHHUKIE 308HIUHbLOZ20
cepe0oguya Ha pieeHb eKOHOMIiuHOi 6e3nexu eimyusHanux 3BO, a came Ha uucenvHicme abimypicHmis.
Haiicymmesiwiumu eusnaveni HacmynHi: pieeHb oceimHboi emizpayil ma iMmizpayii; pieenb peanvbroi 3apobimuoi
naamu; BBII 6 pospaxynky Ha 0OHy 0coby; piéeHb HApPOOJCY8AHOCMI MA NPUPOOHUL NPUPICM HACENEHHSA 3 1a20M Y
17 poxig; pigenv ogiyitinozo 6e3pobimmsa ma 6e3pobimmsa 3a memooonocieto MOII, nasanmaoicenns He3alHAMO20
HaceneHHss Ha OOHe B8ibHe poboue micye, 8akawmuy nocady;, abconomHoz0 ma iOHOCHO2O DIBHI8 Oepi’CaBHO20
@inancyeanns 3BO ma in. 3a pesynemamamu ananisy cepedosuwya Qyrkyionysanus eimuusnanux 3BO ma yunnuxis,
Wo emIusalomy Ha pi6eHb eKOHOMIYHOI besnexu 3axknadié euwjoi oceimu nobyoo8aHo ananimuuHy mooens
OYIHIOBAHHA 8NIUBY YUHHUKIB 306HIUHBLOZO Cepedosuya Ha piéeHb eKOHOoMIYHOI 6e3nexu 3BO
Knrouosi cnosa: 3BO, 61us 308HiuHb020 cepedosuya Ha eKOHOMIYHY 6e3neKy, MoOenb OYiHKU 6NIUBY 306HIUHBOZO
cepedosuwya, nomenyian 3BO, konkypenmocnpomodscricms 3BO.

1. Target setting

The primary task of managing the development of institutions of higher education (IHE) of Ukraine at the
present stage is to analyze the factors influencing the development of IHE in order to identify and evaluate the risks
and threats to its economic security. This task involves the first priority evaluation of environmental factors. An
extremely urgent issue in these circumstances is the analysis of the relationship between environmental factors and
the identification of threats that most significantly affect the economic security level of all domestic environmental
protection in a changing external environment and global socio-economic changes, forecasting risks and threats to
the economic security of the higher system. education in general and the individual IHE as part of this system.

It should be emphasized that the dynamics of the environmental development of modern IHE is very rapid and
that allows to obtain information for analysis and management of its development.

2. The statement of basic research materials

Scientific studies on the systematization of threats and economic security criteria of the IHE are mainly devoted
to the investigation of internal threats, the main ones of which are identified [1, 2, 3]: lack of a well-developed
mechanism for financing the IHE; a high level of deterioration of fixed assets and, as a result, a low logistical
security level of the IHE; insufficient level of investment in the development of IHE; low level of remuneration
ofacademic staff; scientific, technical and technological level of development of Ukraine and, accordingly,
educational programs of national IHEs, focused on meeting the needs of the national economy.

Studying the functioning environment of the national IHEs allowed to conclude that they carry out their
educational and scientific activities in difficult conditions, characterized by: increased globalization processes,
unsatisfactory dynamics of socio-economic development, demographic situation, as well as the pace and quality of
reform of the higher education system of Ukraine itself, increasing the level of competition in the educational
services market and the low (lower than average in the economy) level of remuneration in the educational sphere.

It should be noted that the factors of direct influence, among which are: changes in the targets and regulatory
frameworks of regulation of the higher education system of Ukraine, increased competition between the IHEs,
insufficient level of material incentives for academic staff, are factors that influence, above all, quality indicators of
higher education system development. The impact of these factors should be assessed on the basis of an analysis of
the quality of research and educational services provided by individual IHE.

At the same time, global, economic and socio-demographic factors indirectly influence the IHE activities, and
the power and nature of their impact on all institutions of higher education is approximately the same. The resultant
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indicator of the impact of macro-level factors is the number of entrants, which is directly dependent on the
demographic situation in Ukraine. The level of socio-demographic development of the country, in its turn, is
determined by the standard of living of the population, that is, depends on the state and tendencies of the economic
system development.

In order to assess the strength and nature of the influence of macroeconomic factors of the environment on the
level of economic security of national IHE, namely on the number of entrants (resulting trait), a multiple factor
analysis has been conducted on indicators characterizing the dynamics of: (1) global factors (levels of educational
emigration); (2) economic factors (real wage levels; GDP per capita); (3) socio-demographic factors (birth rate and
natural population growth with a lag of 17 years); (4) labor market conditions (levels of official unemployment and
unemployment according to the ILO methodology, loading of unemployed population into one vacancy, vacant
position); (5) institutional (absolute and relative levels of state IHE financing, nominal indicators of changes in the
legal regulation of the IHE activity). Thus, the results of the conducted analysis by significance level (p = 0,1)
indicate that the number of entrants is influenced by factors: number of births (with a lag at 17 years) and the level
of real salary (Table 1).

Table 1. Baseline data to build a model for the number of students admitted to IHE of 11I-1V accreditation level,
from factors “number of births” and “level of real salary”

Admitted students to IHE of . . Real salary Real salary index
Years III-1V accreditation level, ths. ]Nur?l;e;r of bm:]hs with 1 growth rate, compared to
people ago years, ths peopie chain, % 2007,% *

2007 491,2 657,2 100 100
2008 425,2 630,8 106,3 106,6
2009 370,5 596,8 90,8 96,8
2010 392,0 557,5 110,2 106,7
2011 314,5 521,6 108,7 115,9
2012 341,3 4929 1144 132,6
2013 348,0 467,2 108,2 143,5
2014 291,6 442,6 93,5 134,2
2015 259,9 419,2 79,8 107,1
2016 253,2 389,2 109,0 116,7
2017 264,4 385,1 119,1 139,0
2018 256,8 376,5 112,5 156,4

* Calculated according to data [4].

According to the results of multiple factor analysis, the formula for the dependence of the number of students
admitted to the IHE of III-IV accreditation level is determined from the factors (Table 1), namely:

Y =086-N,,,, +1,05-1,, —217,45 (1)

where Y is the number of students admitted to the IHE of III-IV accreditation level, ths people;
Nbirtn is @ number of births in Ukraine with a lag of 17 years, ths people;
I, is a real salary index compared to 2007,%.

The determined model explains 91.7% of the variation of the resultant trait, since the coefficient of
determination is R? = 0.917 and the correlation coefficient (R) is 0.957, respectively.

It should be noted that increasing the accuracy of the model by setting the significance level (p = 0.05) led to the
exclusion of the factor “real salary index” from the factor characteristics. That is, the model describing the
dependence of the number of students admitted to the IHE of III-IV accreditation level from the number of births
with a lag of 17 years is more accurate than the two-factor model (Fig. 1).
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Fig. 1. Comparison of the number of students admitted to the IHE of I1I-1V accreditation level and their share in
the total population of the relevant age group
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According to the results of the regression analysis, the dependence between these signs can be described by any
of the basic mathematical functions (linear, logarithmic, quadratic, cubic, power, etc.), since for each of them the
presence of a dense direct connection between the number of births is revealed and the number of students admitted
to the IHE of III-IV accreditation level. The high levels of correlation and determination coefficients for
econometric models for all basic mathematical functions make it expedient to use the graphical method when
selecting a particular function.

Therefore, in Fig. 1. the dynamics of absolute (number of students admitted to the IHE of III-IV accreditation
level) and relative (share of students admitted to the IHE of III-IV accreditation level in the total population of this
age group) have been given. The data shown in Fig. 1 illustrate the linear relationship between the dynamics of the
absolute and relative levels of the productive trait. At the same time, since 2015, there has been a trend towards a
more noticeable increase in the number of students admitted to the IHE of III-IV accreditation level in the total
population of the relevant age group compared to the number of such students. This suggests that in the period 2015-
2017, the number of students admitted to the IHE of III-IV accreditation level was influenced by factors, the effect
of which led to a more marked increase in the relative level of the result attribute compared to its absolute level.

Thus, the most likely factors are: a change in public policy in the field of higher education and the beginning of
reforming the higher education system in 2014, taking into account global factors and the process of European
integration of Ukraine. Thus, at the end of 2018, the Ukrainian State Center for International Education reported a
steady increase in the number of foreign students in Ukraine (63 310 people as of November 23, 2018) [5].

Therefore, in order to ensure the objectivity of the econometric model of the dependence of the number of
students admitted to the IHE of III-IV accreditation level from the number of births with a lag at 17 years, it is
necessary to choose a mathematical function that takes into account the tendency of a more noticeable increase in
the proportion of such students, compared to the growth rate of the corresponding age group of the population of
Ukraine. Such functions are, in particular, quadratic, cubic, logistic, exponential. A quadratic function has been
chosen to construct the econometric model; taking into account the correlation and determination coefficients, as
well as the level of the Fisher criterion. The constructed model of dependence of the number of students admitted to
the IHE of III-IV accreditation level from the number of those born with a lag at 17 will be:

Y =0,001- N2, —0,269-N,, ,, +219,199 [#))

where Y is the number of students admitted to the IHE of III-IV accreditation level, thousand; Ny is a number
of births in Ukraine with a lag of 17 years, ths people.

According to the quadratic regression model, the correlation coefficient (r) is 0.895 and it indicates that there is a
strong direct relationship between the factor and the effect traits. The statistical significance of the model (p <0.001)
is very high. Thus, the use of a quadratic model to characterize the relationship between the studied variables is
appropriate.

However, the analysis shows that a significant factor determining the number of students admitted to the IHE of
III-IV accreditation level is the number of children born (with a lag of 17 years). The use of the proposed regression
model makes it possible to predict with great accuracy the number of students admitted to the IHE of III-IV
accreditation level. Fig. 2 shows the empirical data from 2007/2008 to 2018/2019 academic years and the predicted
values of the admission rates of students to the IHE of III-IV accreditation level (for the 2019-2024 forecast period).

As the forecast data show in Fig. 2, starting in 2019/2020, there is a gradual increase in the number of students
due to the increase in uwkep rates in Ukraine in 2002-2006, as well as due to the permanent increase in the number
of foreign students. According to the study [5], the number of entrants to vocational education institutions of
Ukraine will also tend to increase during 2020-2023.

At the same time, the aggravation of the financial, economic and socio-political situation in Ukraine has led to an
increase in the outflow of entrants to European countries and, as a consequence, the lack of positive dynamics of the
enrollment of students, or, even, its decline. The above points to the expediency of continuing the reform of the
higher education system in order to increase the number of foreign students in Ukraine and reduce the academic
migration of Ukrainian youth, which is the main source of formation and multiplication of human capital of the
country. More complex, but strategically important, to ensure the development, maintenance of competitive
positions and economic security of national IHEs and the higher education system and Ukraine as a whole is the task
of socio-political stabilization and sustainable economic development of the country. This will help to overcome the
demographic crisis and thus increase the number of students at the IHE of III-IV accreditation level, which is a
direct influence on the level of economic security of all institutions of higher education.
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Fig. 2. Empirical and predictive number of students admitted to he IHE of I1I-1V accreditation leve, ths.
(calculated and constructed according to data [5])
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The overarching goal of the “Higher Education Reform Strategy in Ukraine by 2020” is to “create an attractive
and competitive national higher education system integrated into the European Higher Education Area and the
European Research Area” [6]; however, the Ukrainian IHEs are not competitive enough in the European market for
educational services. The main reason for the lack of competitiveness of Ukrainian universities compared to
European universities is the desire of a large part of the population to get a job in the EU, which is caused by higher
levels of socio-economic development, i.e. higher salaries and a higher standard of living. The issue of keeping
Ukraine's youth from academic and labor migration to EU countries is increasing due to the fact that the
demographic situation in Ukraine is not unique.

Trends in population aging, declining birth rates, negative population growth rates, and a corresponding decline
in university student numbers are characteristic of the vast majority of EU countries, other developed countries, and
the former USSR, as confirmed by studies presented in [7-8]. “... The population of European countries is, on
average, older than residents of other parts of the world” [9]. This conclusion was the result of a sociological study
conducted by the staff of Berlin Institute for Population and Development. According to the Correspondent.net
electronic publication, this can lead to a lot of problems in the future, in particular: problems with payment of
pensions and social assistance in the future due to insufficient tax base and social contributions, problems with
finding highly qualified competent staff. The death rate in 28 EU Member States in 2015 exceeded the birth rate for
the first time since World War II. At the same time, it is estimated that the population of EU countries will continue
to increase from 510 to 529 million people by mid-century thanks to immigrants from other countries [70]. The
confirmation of this prediction is that the current migration crisis and the associated influx of population have had a
positive impact on the demographic situation in the European Union. At the same time, the European Union is
demographically heterogeneous. In particular, the countries of Central, Western and Northern Europe will have
relatively high birth and immigration rates in the coming years, and negative population growth will be observed in
the countries of Southern and Eastern Europe.

At the same time, Ukrainian IHEs are attractive to foreign students from more than 150 countries, including:
India (16.4%), Azerbaijan (11.3%), Morocco (8.8%), Turkmenistan (6, 7%), Nigeria (4.9%), Georgia (4.2%),
Turkey (4.1%), Egypt (3.8%), Uzbekistan (3.5%), Jordan (3.2%) ) and others (33,1), which is explained, first of all,
by the low cost of studying and living in Ukraine [5]. Among the main advantages of higher education in Ukraine
are: (1) accessibility to education — low cost of living in Ukraine and a significantly lower cost of study compared
to the cost of study at universities in other European countries; (2) the international recognition of individual
scientific achievements, the satisfactory quality of educational services and the effectiveness of teaching methods, a
sufficient number of IHEs providing training to foreign students (239 IHE in 2017-2018); (3) equality in the
territory of Ukraine of the rights and freedoms of foreign citizens and citizens of Ukraine.

In general, ensuring a sufficient contingent of students in national IHEs in the context of adverse demographic
situations requires institutions of higher education to increase competitiveness in national and international markets
for educational services in order to attract both Ukrainian and foreign entrants.

According to the results of the analysis of the environment of functioning of the national IHEs and factors
affecting the level of economic security of of higher education, an analytical evaluation model of the environmental
factors influence on the economic security level of the HIEs has been constructed (Fig. 3).

Economic factors: real salary level, inflation Institutional factors: state regulation, budget
rate, utility tariffs financinglevel
Socio-demographic factors: birth rate, Globalization factors: academic
political and social stability emigration and immigration, world
scientific and technological progress

Market situation of educational
services: competitors, market
mechanisms, level of remuneration in
higher education, level of competence

X of academic staff
Total number of entrants J<
v L .
The number of entrants' applications ( Competitiveness of
and, accordingly, the number of IHE
students admitted to a particular IHE J
v [ v
Economic security of IHE Economic potential of IHE ]

Fig. 3. Analytical evaluation model of the environmental factors influence on the economic security level
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3. Conclusions

The proposed model illustrates that most environmental factors, with the exception of birth rates, have an
indirect effect on the economic security of the IHE. It is the birth rate that is the most significant threat to the
economic security of Ukrainian IHEs, since the decrease in the birth rate in Ukraine is a decrease in the number of
entrants, which is presented in the form of a quadratic model, according to which 80.1% of the variation in the
number of entrants is due to the variation in the birth rate with 17 years of lag.

It should be noted that the total number of university entrants in Ukraine is also influenced by the processes of
academic migration, but the flows of immigrant and immigrant students have been balanced in recent years, that is,
the number of Ukrainian students studying abroad is approximately equal to the number of foreign students and
foreign students in Ukraine.

The regression analysis of macroeconomic indicators that characterize institutional and globalization factors, as
well as indicators that characterize the market for education services in Ukraine, revealed no correlation between
these indicators and indicators of economic security, competitiveness and economic potential of IHE. However,
these factors have a direct impact on the IHE economic potential, with indicators of two main components
(intellectual and human capital) being the number of publications and citations in publications indexed by the
Scopus bibliographic database and the Hirsch index.

The application of the proposed analytical model of the factors influence on the economic security level will
allow to identify priority directions of overcoming threats and using the opportunities of the environment. In
addition, the results of the analysis, threats and opportunities, together with the results of evaluating the economic
security level, will serve as a basis for selecting a strategy and developing a measures system to manage the IHE
economic security .
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