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FINANCIAL MANAGEMENT OF 
ENTREPRENEURIAL UNIVERSITIES IN THE 
CONDITIONS OF DIGITALIZATION, SMART 
ECONOMY AND THE DEVELOPMENT OF 
EDUCATIONAL TOURISM 

ABSTRACT 

The article defines the key aspects of methodical support of financial management of 
entrepreneurial universities in the conditions of digitalization, smart economy and de-
velopment of educational tourism. Attention is focused on the fact that at this time 
Ukraine faced complex phenomena caused by the invasion of the Russian Federation 
on the territory of our state, which caused powerful changes in all sectors, industries 
and industries of Ukraine. It was noted that against the background of active digitaliza-
tion and financial instability, migration shifts and the flow of human resources took 
place. In this context, there is a need for an active policy of creating and evaluating the 
effectiveness of the concept of financial management of entrepreneurial universities in 
the conditions of digitalization, smart economy and the development of educational 
tourism, taking into account the challenges faced by the modern economy of Ukraine. 
With the use of methods of production functions, the article proposes an assessment of 
the financial management of entrepreneurial universities. It was noted a need to in-
crease the financial support of entrepreneurial universities, which is important for im-
proving the quality of education and tax revenues at the regional and state levels. At-
tention is focused on the phenomenon of increased outflow of students outside of 
Ukraine with the simultaneous outflow of teaching staff abroad. It was noted that it is 
the effective financial policy of supporting entrepreneurial universities that can reduce 
negative phenomena in education. 

Keywords: financial management, entrepreneurial universities, education, tourism, 
gross regional product, smart economy, migration, teaching staff, higher education  
institutions 

JEL Classification: A29, I29, L83 

INTRODUCTION 

Effective financial management of entrepreneurial universities is extremely necessary 
and important. A variety of funding sources allows entrepreneurial universities to ensure 
sustainable development and promote the integration of science and business. Entre-
preneurial universities in the conditions of digitization, smart economy and the devel-
opment of educational tourism are a special type of higher education institution aimed 
at preparing students for successful entrepreneurial activity in the conditions of the 
modern world. Such universities provide students with the knowledge and skills neces-
sary to start and successfully run their own business. This may include courses in busi-
ness management, marketing, finance, strategic planning and entrepreneurial leader-
ship. Entrepreneurial universities foster a culture of innovation by encouraging students 
to develop innovative ideas and projects that can become the basis for future enter-
prises. Such universities actively use digital technologies in the educational process, 
providing access to online courses, open online resources, virtual workshops and other 
innovative learning methods. Entrepreneurial universities often partner with businesses 
and entrepreneurial organizations to provide students with hands-on experience, intern-
ships and support to bring their ideas to life. The growing interest in educational tourism 
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can be used by entrepreneurial universities to attract students from around the world. This may include student exchange 
programs, international internships, and other forms of international cooperation. This approach contributes to the prep-
aration of students for effective participation in the modern economy and the development of entrepreneurial activity in 
various branches of industry. A necessary condition for stimulating the development of effective entrepreneurial universities 
is the concept of entrepreneurial university management, which is especially important in the context of digitalization, 
smart economy and the development of educational tourism. 

LITERATURE REVIEW 

Scientists (Noh and Lim, 2015) propose a methodology for assessing the work of nurses for financial management training, 
which significantly expands the paradigm of humanitarian education by increasing the financial awareness of junior staff. 
Scientists (Beverungen et al., 2014) propose methods of accounting for financial resources in universities, including char-
itable ones. 

The scientist (Villegas, 2015) suggests directions for improving the efficiency of financial management in conditions of 
instability and bifurcation shifts. The study (Başçı and Alkan, 2015) proposed a model of financial support for university 
studies. Scientists (Caballero et al., 2001) proposed an effective distribution of financial resources in the university system. 
The article (Jinjoyan, 2022) rightly states that the generation of educational tourism and the development of the higher 
education sector can have a significant impact on the competitiveness of countries. Higher education is an important factor 
in a country's competitiveness, and its quality affects the ability to think innovatively and create a smart economy. 

Scientists (Ndou et al., 2019) emphasize the need for synergy in considering entrepreneurship, education and tourism. 
Researchers (Eichelberger et al., 2020) offer an in-depth study of entrepreneurial ecosystems in smart cities and study the 
specifics of the consequences of the implementation of regional tourism policy. The work (Ovcharenko et al., 2022) iden-
tified the need to model complex ecosystems in the context of globalization, while the authors defined a modelling system 
and logic that can be used to analyze entrepreneurial universities. 

The article (Youssef et al., 2021) offers the most optimal ways of developing entrepreneurship in the conditions of active 
digitalization and a changing external environment. Significant for our scientific article are the studies of the authors (Ndou 
et al., 2019), who propose directions for studying entrepreneurship in tourism, in this study the authors use the experience 
of European universities. 

The use of self-management in management practice, which determines the activation of entrepreneurial universities, is 
proposed by scientists (Katernyak et al., 2023). The authors emphasize the need for digitalization and the activation of its 
integration into culture and tourism (Zhao et al., 2023). They note that it is digitalization in the tourism sector that can 
economically restore any economy. Scientists (Stryabkova et al., 2021) identify the need for innovative learning in the 
context of a smart economy and special planning of the service sector, as well as a complete technological interconnection 
of economic sectors. The scientific work (Turkay et al., 2019) defines modern trends and values that change the logic of 
managing the tourism sector. 

The scientific conclusions (Gryshchenko et al., 2021) deserve special attention. They proposed to create innovative uni-
versity clusters in conditions of active informatization of education, which will comprehensively stimulate the education 
market in modern Ukraine. Scientists (Xiang, 2018) noted the need to improve the technologies of the tourism industry in 
the period of digitization and dissemination of information resources. A group of scientists (Sobchenko, Zhelizniak, 2023; 
Zhyvko et al., 2022; Ismagilova et al., 2019) focused on stimulating the digital economy, which is necessary for all sectors 
of the economy and industries. 

Scientists (Orji et al., 2022) proposed quite non-standard digital tools for the higher education sector, which were tested 
at Nigerian universities. Scientists (Vasylchak et al., 2022) proposed a system of human capital formation that should be 
used in the smart economy. Interesting research during pandemics is shown in the work (Casado-Aranda et al., 2021), 
where scientists proposed models for the formation of smart cities during periods of instability and external threats. 

The researcher (Zhurakovska, 2014) proposed an assessment of educational migration in the context of globalization of 
economic development. In the work (Klyuchkovska et al., 2017) they showed how it is possible to analyze student migration 
using the example of Ukrainian higher education institutions. Research (Svityashchuk and Stadny, 2014) identified the 
features and problems of modern migration in Ukrainian education. 

As we can see, in the scientific world there is a very extensive system of studying financial management, academic entre-
preneurship and entrepreneurial universities. The problem of financing in the context of digitization and the spread of 
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information technologies in education and business is analyzed in depth and in detail. Many studies are devoted to the 
importance of financial management, smart economy and the development of educational tourism. At the same time, the 
problem of financial management of entrepreneurial universities in the conditions of digitalization, smart economy and the 
development of educational tourism has not been comprehensively investigated in any scientific source. 

AIMS AND OBJECTIVES 

The purpose of the article is the logic of the financial management of entrepreneurial universities as a conceptual basis 
for their development in the conditions of digitalization and the smart economy. 

In accordance with the goal, the following tasks were set and solved: 

 the method of modelling the financial management of entrepreneurial universities is specified; 
 a system of indicators that evaluate the effectiveness of financial management of entrepreneurial universities in the 

conditions of digitalization and smart economy is defined; 
 analyzed the dynamics of educational migration in the conditions of digitalization and military risks; 
 a forecast of the level of educational migration is proposed and the threats that will be relevant to the national market 

of education and financial management are identified. 

METHODS 

Our concept of financial management of entrepreneurial universities in the context of digitalization, smart economy and 
the development of educational tourism will be developed using production functions. Production functions are an im-
portant tool for understanding the relationship between the factors of external relations and the resulting features of the 
study. The analysis of production functions allows not only to describe this relationship, but also to identify optimal strat-
egies for using financial resources to achieve maximum productivity and production efficiency in the conditions of the 
spread of digitalization and the smart economy. This is especially important in the conditions of the modern economy of 
Ukraine, where financial resources are limited and competition is high. The use of linear and non-linear production functions 
makes it possible to better understand complex migration processes in education and to find optimal ways to achieve the 
research goals and promote the efficient distribution of financial resources. The methodology of production functions is 
important in our analysis because it combines theory with practice and can help enterprises and organizations make better 
management decisions in the field of financial policy based on objective data and analysis in conditions of increased 
digitalization, active migration and the spread of the smart economy. 

RESULTS 

Financial management of entrepreneurial universities is based on a complex process of planning, organization, control and 
monitoring of the university's financial resources to achieve its strategic goals. Effective financial management of entre-
preneurial universities contributes to their sustainability and competitiveness, enabling them to innovate and provide a 
high level of education and research. Balanced and successful management ensures the stability and reliability of the 
university's financial condition, which allows maintaining the continuity of the educational process and research activities. 
It allows you to optimize costs and use available resources in the most efficient way, in particular by reducing excess costs 
and investments in strategically important projects. Effective financial management of entrepreneurial universities is the 
foundation of their success and allows them to fulfill their mission of providing quality education and conducting advanced 
scientific research. We will determine how high-quality the financial management of entrepreneurial universities is in mod-
ern Ukraine, and also specify how it is carried out in the conditions of digitalization, smart economy and the development 
of educational tourism. At the initial stage, we will determine the dynamics of educational tourism. According to the 
testimony of UN analysts (as defined in the Report "Migration in Ukraine: Figures and Facts"), the migration of Ukrainian 
students abroad became especially active after the annexation of Crimea and military operations. Analysis of data on the 
migration of students from Ukraine over the past few years provides an opportunity to better understand the dynamics of 
this process. From 2016 to 2021, there was some improvement in the outflow of human resources, which led to a decrease 
in the growth of the number of students studying abroad. According to the information resource of UNESCO 
(http://data.uis.unesco.org/index.aspx?queryd=3806) for 2019, the number of Ukrainian students who emigrated from 
Ukraine amounted to 77.6 thousand people. The outflow coefficient, which reflects the percentage of mobile students from 
the total number of students, in Ukraine was 4.63, which roughly corresponds to similar indicators in some countries of 
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Central Europe. Germany, Poland, Slovakia and the Czech Republic were the most popular countries for Ukrainian students 
in 2019. During this period, the largest number of Ukrainian students studied in Poland - 26.9 thousand people, 6.3 
thousand Ukrainian students studied in Germany, 3.2 thousand in the Czech Republic, and 2.9 thousand in Slovakia. These 
data indicate certain dynamics in migration educational processes and may be useful for further analysis and development 
of strategies in the field of educational policy, migration and international cooperation in the context of stimulating the 
smart economy. Figure 1 shows the number of students who migrated from Ukraine, 2013-2022. 

 
Figure 1. Dynamics of educational tourism of students who migrated from Ukraine, 2013-2022. (Source: http://data.uis.unesco.org/in-

dex.aspx?queryid=3806) 

The spread of COVID-19 has created unprecedented challenges for educational tourism, as well as for international labour 
mobility in general, which has completely changed the trend of financial management. This requires improvement of the 
concept of financial management of the specified processes. The pandemic, and then military actions, led to an unprece-
dented decrease in the number of potential applicants to Ukrainian higher education institutions, who preferred to study 
in foreign educational institutions. In general, such phenomena were caused by the financial problems of households, 
which arose as a result of the complex socio-economic development of the country in general, caused by the crisis. It is 
also worth noting that the formation of entrepreneurial universities abroad is more effective, due to which many Ukrainian 
students consider studying abroad as an opportunity to get a high-quality education and, in the future, get a job in more 
prosperous countries that are not involved in military conflicts. These conditions remain important even in the context of 
a pandemic and military operations, although additional restrictions and difficulties may arise in connection with the 
changed conditions for crossing borders and carrying out international travel. However, the consequences of such a phe-
nomenon for the development of Ukraine can be catastrophic, as it can lead to the loss of personnel and knowledge that 
can be useful for Ukraine. According to survey data, only a very small proportion of young people from Ukraine who study 
in foreign institutions of higher education plan to return home. This may emphasize the need to develop strategies aimed 
at attracting and retaining talented youth in the country, as well as stimulating their participation in the development of 
Ukrainian society and economy. In this sense, the concept of financial management of entrepreneurial universities in the 
context of digitalization, smart economy and the development of educational tourism is important. 

In the financial management of entrepreneurial universities, it is important to analyze the dynamics of educational tourism. 
If we analyze educational tourism, then we should recognize its growth, especially in 2022, in connection with the full-
scale invasion of Russia into Ukraine, which caused the outflow of 90,47 thousand people. In the context of the COVID-
19 pandemic and the economic difficulties that arose as a result of the crisis, the overall number of students in both 
internal and external educational programs began to decrease. The ratio between the number of students in Ukrainian 
educational institutions and Ukrainian students abroad may vary depending on various factors, such as economic condi-
tions, availability of educational programs, and political and socio-cultural factors. To obtain accurate data on the dynamics 
of the number of students and their ratio in recent years, it is necessary to refer to official sources of statistical information. 
Using the statistical reporting of the State Statistics Service and educational migration for the last ten years, we will 
determine the indicators of such migration. A graphical presentation of the ratio of the number of students who migrated 
from Ukraine to the number of young people in higher education institutions of Ukraine at the beginning of the academic 
year, 2013-2022 is presented in Figure 2. 
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Figure 2. The ratio of the number of students who migrated from Ukraine to the number of young people in higher education institu-
tions of Ukraine at the beginning of the academic year, 2013-2022. (Source: compiled by the authors taking into account information sources 

http://data.uis.unesco.org/ and https://www.ukrstat.gov.ua/) 

Also, based on the information of these state structures, the dynamics of the volume of teaching staff who migrated 
abroad, as well as the dynamics of the teaching staff who remained to perform educational functions in domestic higher 
education institutions and their ratio, 2013-2022, were formed (Figure 3, Table 1). 

 
a) 

 
b) 

Figure 3. Dynamics of the volume of teaching staff who migrated abroad (а), dynamics of teaching staff who remained to perform edu-
cational functions in domestic higher education institutions (b), 2013-2022. (Source: compiled by the authors taking into account information 

sources http://data.uis.unesco.org/ and https://www.ukrstat.gov.ua/) 

Table 1. The coefficient of the ratio of the volume of teaching staff who migrated abroad and teaching staff who remained to perform 
educational functions in domestic higher education institutions, 2013-2022. (Source: compiled by the authors taking into account information 
sources http://data.uis.unesco.org/ and https://www.ukrstat.gov.ua/) 

Year The coefficient of the ratio of the volume of teaching staff who migrated abroad and teaching staff who remained 
to perform educational functions in domestic higher education institutions, % 

2013 0.064 

2014 0.069 

2015 0.079 

2016 0.085 

2017 0.084 

2018 0.087 

2019 0.087 

2020 0.086 

2021 0.088 

2022 0.094 
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To study, research, model and forecast the concept of managing entrepreneurial universities in the conditions of digitization, smart 
economy and the development of educational tourism, we use the previously calculated coefficient of dependence of the ratio of the 
number of students who migrated from Ukraine to the number of students who have migrated from Ukraine to the number of students 
since the beginning of the academic year and the dynamics of functioning educational institutions. institutions over the past ten years. 
To calculate and process data on the dependence of functioning educational institutions on the ratio of the number of students who 
migrated from Ukraine to the number of students from the beginning of the academic year, 2013-2022, using non-linear functions, we 
use the software resource "StatSoft" and built-in statistical functions for modelling complex economic systems So, we calculated the 
influence of the studied phenomenon on the final one using the tool of non-linear functions for the last ten years. In the course of 
mathematical calculations, modelling and static calculations, nonlinear production regressions of functioning educational institutions 
were obtained, which are presented in Table 2. 

Table 2. Results of data processing to determine the production function of functioning educational institutions of Ukraine, 2013-2022. 

Impact factor: the ratio of the number of students who migrated from Ukraine to the availability of students since the beginning of 
the academic year, % 

The production 
function to be 

modelled 

Regression input 
Dependence of 

variable variation 
on independent in-

dicators 

Coefficient 
Pearson 

Connection 
type 

Reliability co-
efficient 

Characteristics 
of the model 

a1 a0 

𝑌𝑌 = 𝑎𝑎1/𝑋𝑋 + 𝑎𝑎0 8.92 436.27 0.65 0.81 Dense clear 15.00 

Ad
eq

ua
te

 q
ua

lit
y 

𝑌𝑌 = 𝑎𝑎1 𝑙𝑙𝑙𝑙 𝑋𝑋 + 𝑎𝑎0 -247.90 -114.47 0.79 -0.89 Dense inversion 29.84 

𝑌𝑌 = 𝑎𝑎1𝑒𝑒𝑋𝑋 + 𝑎𝑎0 2478.56 1467.73 0.87 0.93 Dense clear 53.79 

𝑌𝑌 = 𝑎𝑎1/ 𝑙𝑙𝑙𝑙 𝑋𝑋 + 𝑎𝑎0 -5457.92 6385.83 0.91 -0.95 Dense inversion 76.41 

𝑌𝑌 = 𝑎𝑎1√𝑋𝑋 + 𝑎𝑎0 -2446.31 1184.34 0.85 -0.92 Dense inversion 45.77 

𝑌𝑌 = 𝑎𝑎1/√𝑋𝑋 + 𝑎𝑎0 95.93 191.45 0.72 0.85 Dense clear 20.57 

𝑌𝑌 = 𝑎𝑎1𝑋𝑋2 + 𝑎𝑎0 -54642.95 801.25 0.95 -0.97 Dense inversion 141.03 

𝑌𝑌 = 𝑎𝑎1/𝑋𝑋2 + 𝑎𝑎0 0.14 551.84 0.54 0.73 Dense clear 9.24 

𝑌𝑌 = 𝑎𝑎1𝑋𝑋3 + 𝑎𝑎0 -592668.34 749.54 0.93 -0.96 Dense inversion 105.67 

𝑌𝑌 = 𝑎𝑎1/𝑋𝑋3 + 𝑎𝑎0 0.00 584.61 0.45 0.67 Average obvious 6.60 

𝑌𝑌 =
1

𝑎𝑎1𝑋𝑋 + 𝑎𝑎0
 8.92 436.27 0.65 0.81 Dense clear 15.00 

𝑌𝑌 = 𝑎𝑎1√𝑋𝑋
3 + 𝑎𝑎0 -17221.16 934.15 0.90 -0.95 Dense inversion 72.68 

𝑌𝑌 = 𝑎𝑎1/√𝑋𝑋3 + 𝑎𝑎0 26.75 436.27 0.65 0.81 Dense clear 15.00 

𝑌𝑌 = 𝑎𝑎1𝑋𝑋𝑎𝑎0 -2025454.48 819.61 0.97 -0.98 Dense inversion 222.54 

𝑌𝑌 = 𝑋𝑋𝑎𝑎1𝑎𝑎0 0.01 481.45 0.70 0.84 Dense clear 18.58 

Therefore, the regression models of the number of functioning educational institutions over the last ten years obtained by 
the production function modelling tools can be compared according to the dependence of the variable variation on inde-
pendent indicators, coefficients of determination, correlation significance, determine the mathematical and statistical qual-
ity, density, general characteristics and adequacy of the production functional model, which in the subsequent period, it 
will allow modelling and forecasting of the concept of management of entrepreneurial universities in the conditions of 
digitalization, smart economy and development of educational tourism. 

Correlation, determination and Fisher's indicator indicate the quality of production functions in regression models. Since, 
in the analyzed functional regression models, Froz.>Ftab. (Ftab.= 5.32), then with a reliability of Р= 0.95 the calculated 
function of the dependence of the final dynamic indicator of functioning educational institutions of Ukraine on the coeffi-
cient of the ratio of the number of students who migrated from Ukraine to the presence of students since the beginning 
of the academic year can be considered as adequate initial data. We will use the regression models obtained by the tools 
for modelling production functions for economic analysis, modelling and forecasting in the subsequent post-war period. 
Next, we analyze the correlation coefficients of the selected production models of the number of functioning educational 
institutions in Ukraine. Therefore, when studying production models, it is important to analyze not only the values of the 
regression coefficients but also the coefficients of determination in order to understand how accurately the models reflect 
the variation of the result and the quality of their forecasting (Table 4). Next, we determine the best production regression 
of the number of functioning educational institutions - the nonlinear function Y=2478.56/lnX+1467.73. Using the dynamic 
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series of the coefficient of the ratio of the number of students who migrated from Ukraine to the number of students since 
the beginning of the academic year and the effective indicator and significant coefficients of the nonlinear function 
Y=2478.56/lnX+1467.73 for analytical characteristics and comparison, we determine the theoretical level of functioning 
educational institutions (Table 3). 

Table 3. Theoretical values of the number of functioning educational institutions of Ukraine, 2013-2022. 

Calculation of theoretical values of functioning educational institutions, 2013-2022. 
Using the non-linear function Y=2478.56/lnX+1467.73 

Year Theoretical values of the number of institutions - total, units, Y 

2013 816 

2014 778 

2015 699 

2016 653 

2017 635 

2018 613 

2019 594 

2020 582 

2021 540 

2022 455 

Next, we forecast both the investigated factor and the performance indicator of functioning educational institutions in 
Ukraine, we assume that with a decrease in the ratio of the number of students who migrated from Ukraine to the number 
of students from the beginning of the academic year from 8.28% to 8.11% in the period of 2025 - in 2027, the number 
of functioning educational institutions of Ukraine will increase from 393 to 401 units, but it should be emphasized once 
again that this forecasting was carried out using economic-mathematical methods and models, built-in statistical functions 
and is based exclusively on them (Table 4). 

Table 4. Calculation of forecast values of the factor and performance indicator, 2025-2027. 

Year 
Predicted values of the ratio of the number of students 
who migrated from Ukraine to the number of students 

since the beginning of the academic year, %, X 
Predictive values of functioning educational institu-

tions - total, units, Y 

2025 8.28 393 

2026 8.16 399 

2027 8.11 401 

Graphically, the actual, theoretical and forecast values of the factor and performance indicator for the last and next period 
of the study are presented in Figure 4 and Figure 5. 

 
Figure 4. Dynamics of the actual and forecast values of the ratio of the number of students who migrated from Ukraine to the number 

of students since the beginning of the academic year, 2013-2022, 2025-2027. 
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Figure 5. Actual, theoretical and forecast values of functioning educational institutions of Ukraine, 2013-2022, 2025-2027 using the 
nonlinear function Y=2478.56/lnX+1467.73. (Source: calculated by the authors) 

We will conduct research, analysis and modelling of the financial aspect of the functioning of entrepreneurial universities, 
the effectiveness of their activities and the impact on the economy and on saving budget funds using production functions, 
Pearson's linear correlation coefficient and Spearman and Kendall's rank correlation coefficients over the past fourteen 
years. The data specified in Table 5 served as the source for the analysis. 

Table 5. Input data for modelling the financial aspect of the functioning of entrepreneurial universities, 2010-2023. (Source: compiled by 
the authors taking into account information sources http://data.uis.unesco.org/ and https://www.ukrstat.gov.ua/) 

Year 
Growth rates of entrepre-

neurial universities of 
Ukraine, % 

Growth rates of financial 
investments in education, 

% 

Growth rate of gross re-
gional product (in actual 

prices), % 

Entrepreneurial universi-
ties to the total number of 
higher education institu-

tions, % 

2010 99.10 113.25 99.02 21.79% 

2011 98.88 114.97 98.88 21.65% 

2012 97.73 70.00 97.73 21.37% 

2013 96.51 70.41 96.51 21.15% 

2014 95.18 79.66 95.18 20.60% 

2015 91.14 187.61 91.14 21.69% 

2016 93.06 146.57 93.06 20.33% 

2017 97.01 154.72 97.01 19.79% 

2018 98.46 127.70 98.46 19.36% 

2019 96.09 107.37 96.09 18.87% 

2020 93.50 78.10 93.50 18.58% 

2021 104.35 103.38 104.35 23.30% 

2022 85.83 100.68 85.83 26.68% 

2023 98.06 95.54 98.06 29.11% 

As factor X, we defined the number of entrepreneurial universities, the amount of financial investments in education and 
the share of entrepreneurial universities in the total number of higher education institutions. The gross regional product 
(in actual prices) and the amount of financial investments in education over the last period are taken as effective indicators 
of the activity of the educational sector. Modelling of the Pearson coefficient and indicators of the production model showed 
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that the production linear model of the influence of the number of entrepreneurial universities on financial investments in 
education Yr=8362.46-40.09X, the correlation coefficient 0.63 is a straight-average value characterizing the dependence 
between the factor and the indicator, Fisher's F test of 20.85 is significant at 0.004, so the model is adequate and of high 
quality. The production linear model of the influence of the number of financial investments in education on the gross 
regional product (in actual prices) Yr=35204.61+943.12X, correlation coefficient 0.83 – a direct and close relationship 
between the factor and the indicator, Fisher’s F test 59.94 significant at (0.004), which indicates the adequacy of the 
model and its quality. Production linear model of the influence of the share of the number of entrepreneurial universities 
to the total number of higher education institutions on the gross regional product (in actual prices) Yr=-
267411.27+13475722.88X, correlation coefficient 0.78 – a direct and close relationship between the factor and the indi-
cator, Fisher's F test 1.77 significant 0.004, the model is adequate and qualitative. As we can see, the proposed depend-
encies and their statistical parameters and coefficients of the main factors and indicators of the educational sector are 
high, significant and qualitative, which can be analyzed, modelled and forecasted in the future. The next stage is based 
on the analysis of factors to model the ratio of Spearman and Kendall for the last fourteen years (Table 6). 

Table 6. Ranking of factors and indicators of modelling the financial aspect of the functioning of entrepreneurial universities for the 
calculation of Spearman and Kendall rank correlation coefficients, 2010-2023. 

Year 
Rank of entrepre-
neurial universi-

ties, X factor 

Rank of financial 
investments in 

education, factor 
Y 

Rank of gross re-
gional product, 

factor Y 

Rank of financial 
investments in 

education, factor 
X 

Rank of gross re-
gional product, 

factor Y 

Rank of entrepre-
neurial universi-
ties to the total 

number of higher 
education institu-
tions, %, factor X 

2010 1 10 14 10 14 4 

2011 2 9 13 9 13 6 

2012 3 12 12 12 12 7 

2013 4 13 11 13 11 8 

2014 5 14 10 14 10 9 

2015 6 11 9 11 9 5 

2016 7 8 8 8 8 10 

2017 8 7 7 7 7 11 

2018 9 2 6 2 6 12 

2019 10 1 5 1 5 13 

2020 12 5 4 5 4 14 

2021 11 4 3 4 3 3 

2022 13 3 2 3 2 2 

2023 14 6 1 6 1 1 

We carry out additional calculations and finally determine the Spearman rank correlation coefficient of the main factors 
and indicators of the activity of the educational sector over the past fourteen years (Table 7). 
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Table 7. The results of data processing of the main factors and indicators of the modelling of the financial aspect of the functioning of 
entrepreneurial universities and the determination of the Spearman rank correlation coefficient, 2010-2023. 

Year 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 

Number of en-
trepreneurial 
universities, 
unit, factor X 

1 2 3 4 5 6 7 8 9 10 12 11 13 14 

 Financial in-
vestments in 
education, 

unit, factor Y 
10 9 12 13 14 11 8 7 2 1 5 4 3 6 

d=X-Y -9,00 -7,00 -9,00 -9,00 -9,00 -5,00 -1,00 1,00 7,00 9,00 7,00 7,00 10,00 8,00 

n=14 

d2=792,00 

R= 0,74 
The obtained value of Spearman's rank correlation coefficient indicates the presence of a relationship between the factor 
and the indicator. At the same time, there is an inverse dependence and a close connection: with the growth of entrepre-

neurial universities, financial investments in education decrease 

Years 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 

Financial in-
vestments in 
education, 

unit, factor X 

10 9 12 13 14 11 8 7 2 1 5 4 3 6 

Gross regional 
product, unit, 

factor Y 
14 13 12 11 10 9 8 7 6 5 4 3 2 1 

d=X-Y -4,00 -4,00 0,00 2,00 4,00 2,00 0,00 0,00 -4,00 -4,00 1,00 1,00 1,00 5,00 

n=14 

d2=116,00 

R= 0,75 
The obtained value of Spearman's rank correlation coefficient indicates the presence of a relationship between the factor 
and the indicator. At the same time, there is a direct dependence and a close connection: with the growth of financial in-

vestments in education, the value of the gross regional product increases 

Years 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 

Entrepreneurial 
universities to 
the total num-
ber of higher 

education insti-
tutions, %, 

factor X 

4 6 7 8 9 5 10 11 12 13 14 3 2 1 

Gross regional 
product, unit, 

factor Y 
14 14 14 14 14 14 14 14 14 14 14 14 14 14 

d=X-Y -
10,00 -8,00 -7,00 -6,00 -5,00 -9,00 -4,00 -3,00 -2,00 -1,00 0,00 -

11,00 
-

12,00 
-

13,00 

n=14 

d2= 819,00 

R= -0,80 

The obtained value of Spearman's rank correlation coefficient indicates the presence of a relationship between the factor 
and the indicator. At the same time, there is an inverse dependence and a close connection: with a change in the share of 
entrepreneurial universities in the total number of higher education institutions, the value of the gross regional product can 

also change. 

Next, we determine the dependence of the main factors and indicators of the educational sector over the past fourteen 
years using the Kendall rank correlation coefficient (Table 8). 
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Table 8. The results of data processing of the main factors and indicators of the modelling of the financial aspect of the functioning of 
entrepreneurial universities and the determination of the Kendall coefficient, 2010-2023. 

Year 
Growth rates of entrepre-

neurial universities of 
Ukraine, factor X 

 Growth rates of financial 
investments in education, 

factor U 

Ranks Calculation of points 

Nx Ny "+" "-" 

2010 99.10 113.25 1 10 13 3 
2011 98.88 114.97 2 9 5 3 
2012 97.73 70.00 3 12 2 0 
2013 96.51 70.41 4 13 1 0 
2014 95.18 79.66 5 14 0 0 
2015 91.14 187.61 6 11 3 0 
2016 93.06 146.57 7 8 6 0 
2017 97.01 154.72 8 7 7 0 
2018 98.46 127.70 9 2 12 3 
2019 96.09 107.37 10 1 13 3 
2020 93.50 78.10 12 5 9 0 
2021 104.35 103.38 11 4 10 0 
2022 85.83 100.68 13 3 11 0 
2023 98.06 95.54 14 6 - - 

 n= 14     Р =92 Q=-12 
Then S= P+Q =92-12= 80 

S= 80 r=0,88. The obtained value of Kendall's rank correlation coefficient indicates a sufficiently high (higher than av-
erage, since |r| >0.5) density of connection between factors X and Y. 

Year 
Growth rates of financial 
investments in education, 

factor X 

Growth rate of the gross re-
gional product, factor Y Ranks Calculation of points 

 Nx Ny "+" "-" 
2010 113.25 99.02 10 14 0 0 
2011 114.97 98.88 9 13 1 0 
2012 70.00 97.73 12 12 2 0 
2013 70.41 96.51 13 11 1 2 
2014 79.66 95.18 14 10 0 4 
2015 187.61 91.14 11 9 3 0 
2016 146.57 93.06 8 8 6 0 
2017 154.72 97.01 7 7 7 0 
2018 127.70 98.46 2 6 8 0 
2019 107.37 96.09 1 5 9 0 
2020 78.10 93.50 5 4 10 0 
2021 103.38 104.35 4 3 10 1 
2022 100.68 85.83 3 2 11 1 
2023 95.54 98.06 6 1 - - 

 n= 14     Р =68 Q=-8 
Then S= P+Q =68 - 8= 60 

S= 60 r=0,66 The obtained value of Kendall's rank correlation coefficient indicates a high (higher than average, since 
|r| >0.5) density of the connection between factors X and Y. 

Year 
Entrepreneurial universi-

ties to the total number of 
higher education institu-

tions, %, factor X 

Growth rate of gross re-
gional product, factor Y 

Ranks Calculation of points 

Nx Ny "+" "-" 

2010 21,79 99.02 4 14 0 0 
2011 21,65 98.88 6 13 1 0 
2012 21,37 97.73 7 12 2 0 
2013 21,15 96.51 8 11 3 0 
2014 20,60 95.18 9 10 4 0 
2015 21,69 91.14 5 9 5 0 
2016 20,33 93.06 10 8 4 0 
2017 19,79 97.01 11 7 3 0 
2018 19,36 98.46 12 6 2 0 
2019 18,87 96.09 13 5 1 0 
2020 18,58 93.50 14 4 0 0 
2021 23,30 104.35 3 3 11 0 
2022 26,68 85.83 2 2 12 0 
2023 29,11 98.06 1 1 - - 

  n= 14     Р =48 Q=0 
Then S= P+Q =48 - 0= 48 

S= 48 r=0,83. The obtained value of Kendall's rank correlation coefficient indicates a sufficiently high (higher than av-
erage, since |r| >0.5) density of connection between factors X and Y. 
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The calculation of the Pearson linear correlation coefficient and the Spearman and Kendall rank correlation coefficients of 
the financial activity of the educational sector over the past fourteen years allows us to compare them and choose the 
best coefficient for further research, modelling and forecasting of these factors and indicators (Table 9). 

Table 9. Comparison of Pearson's linear correlation coefficient and Spearman's and Kendall's rank correlation coefficients of modelling 
the financial aspect of functioning, 2010-2023. 

Production regression models Pearson Сoefficient Spearman Сoefficient Kendall Сoefficient 

A production linear model of the influence of the number of 
entrepreneurial universities of Ukraine on financial invest-
ments in education Yr=8362,46-40,09X 

r=0,63 r=-0,74 
r==0,88 

The best result 

A production linear model of the influence of the amount of fi-
nancial investments in education on the gross regional product 
(in actual prices) Yr=35204,61+943,12X 

r=0,83 
The best result 

r=0,75 r=0,66 

A production linear model of the influence of the share of the 
number of entrepreneurial universities in the total number of 
higher education institutions on the gross regional product (in 
actual prices) Yr=-267411,27+13475722,88X 

r=0,78 r=-0,80 
r=0,83 

The best result 

For visual comparison, the authors proposed to graphically present the obtained correlation coefficients: Pearson's linear 
correlation coefficient and Spearman's and Kendall's rank correlation coefficients of the activity of the educational sector 
over the last period (Figure 6-8). 

 
Figure 6. Production linear model of the influence of the number of entrepreneurial universities on financial investments in education 

Yr=8362.46-40.09X and correlation coefficients. 

 
Figure 7. The production linear model of the influence of the amount of financial investments in education on the gross regional product 

(in actual prices) Yr=35204.61+943.12X and correlation coefficients. (Source: calculated by the authors) 
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Figure 8. Production linear model of the influence of the share of the number of privately owned higher education institutions to the 

total number of higher education institutions on the gross regional product (in actual prices) Yr=-267411.27+13475722.88X and corre-
lation coefficients. 

Therefore, it is possible to conclude about the expediency of using the proposed economic and mathematical methods and 
models for the purpose of evaluating the financial management of entrepreneurial universities. At the same time, there is 
a need to determine the contingent of higher education institutions, without which effective financial management is 
impossible. 

In the context of the smart economy and digitalization, educational migration and financial policy take on new dimensions 
and can reflect modern trends in the world of education and technology. Such modelling of the assessment of the financial 
aspect of management of entrepreneurial universities, indicators of interdependence of functioning educational institutions 
and the ratio of the number of students who migrated from Ukraine to the number of students since the beginning of the 
academic year using economic and mathematical methods and models allows to form and correctly choose the concept of 
financial management of entrepreneurial universities in the conditions of digitization, smart economy and development of 
educational tourism. 

DISCUSSION 

Scientists (Noh and Lim, 2015) proposed a methodology for evaluating the work of nurses in the context of financial 
management, but educational processes and migration in the sectors of the economy were not investigated. Scientists 
(Beverungen et al., 2014) have not paid enough attention to the financial resources of entrepreneurial universities in the 
context of the crisis in which Ukraine is now. The scientist (Villegas, 2015) proposed effective directions for improving the 
efficiency of financial management, but they are already outdated and do not meet modern requirements. 

Scientists (Eichelberger et al., 2020) demonstrate the concept of an entrepreneurial ecosystem in smart cities, but the 
authors do not take into account digitization and the spread of information technologies, which definitely affect public life. 
Scientists (Gryshchenko et al., 2021) really identified the latest methods of forming a competitive cluster in university 
education, the value of such research is beyond doubt. However, scientists did not pay attention to the features of the 
smart economy, which requires taking into account information technologies and the active development of human capital. 
Innovative findings (Xiang, 2018) undoubtedly have value precisely in the smart economy, at the same time, they are 
almost impossible to adapt to the conditions of educational and university institutions. The weak positions of the author 
regarding the support of digitalization in the conditions of a rapidly changing external environment, which is especially 
evident under modern conditions in almost all economies of the world. 

Similar problems can be noted in the authors' articles (Sobchenko, Zhelizniak, 2023; Zhyvko et al., 2022), which, among 
the above, also weakly took into account the specifics of the development of the smart economy and the need to adapt 
business entities to informatization in all sectors. Studies (Casado-Aranda et al., 2021) are interesting. However, the 
authors take the era of the pandemic, to which business and educational institutions have already almost completely 
adapted. At the same time, tourism in the modern digitalized society has completely changed the trend of its development. 
Therefore, the conclusions of the authors can be considered outdated and do not take into account the real picture of the 
development of modern tourism. All the scientific articles analyzed by us do not take into account the synergistic complex 
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of the concept of the formation of entrepreneurial universities in the conditions of digitalization, smart economy and the 
development of educational tourism. Therefore, it is our scientific research that has the greatest value and practical sig-
nificance for the development of the system of the national economy based on smart values. 

CONCLUSIONS 

Funding of entrepreneurial universities is an important aspect of the development of the innovative economy and the 
support of scientific research. Entrepreneurial universities play a key role in the modern educational environment and 
economy. Entrepreneurial universities foster the entrepreneurial spirit among students, sparking their entrepreneurial skills 
and inspiration. They create conditions for the development of new ideas, technologies and business projects. These 
universities promote the development of innovative ideas and technologies that can be of great importance for economic 
development. They contribute to the commercialization of research developments and the creation of new enterprises. 
Entrepreneurial universities support students and graduates in creating and developing their own startups and small busi-
nesses. This may include financial support, counselling, access to a network of contacts and other resources. For the 
concept of financial management of entrepreneurial universities, it is important to take into account the dynamics of tourist 
migration and the number of functioning educational institutions. It is important to conduct research on migration trends 
of educators in a timely manner in order to find out the needs and interests of the target audience in the labour market. 
This will make it possible to determine the financial policy and specify which types of educational programs and services 
can be most attractive to potential students. 

Based on the data calculated by us about financial management, migration in education and the development of higher 
education institutions, it is possible to develop innovative programs and services aimed at training business leaders, sup-
porting startups, and new business ideas. There is a need for uninterrupted monitoring of the dynamics of financial man-
agement, educational migration and development of higher education institutions in order to update the development 
strategies of entrepreneurial universities and adapt them to changes in the market. 
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Галич О., Барна М., Федірець О., Федірко Г., Бєлялов Т., Пузирьова П. 

ФІНАНСОВЕ УПРАВЛІННЯ ПІДПРИЄМНИЦЬКИМИ УНІВЕРСИТЕТАМИ В УМОВАХ 
ДИДЖИТАЛІЗАЦІЇ, СМАРТЕКОНОМІКИ ТА РОЗВИТКУ ОСВІТНЬОГО ТУРИЗМУ 
У статті визначено ключові аспекти методичного забезпечення фінансового управління підприємницькими універ-
ситетами в умовах диджиталізації, смартекономіки та розвитку освітнього туризму. Акцентовано увагу на тому, що 
на сьогодні Україна зіштовхнулася зі складними явищами, викликаними вторгненням рф на територію нашої дер-
жави, що спричинило потужні масштабні зміни в усіх секторах, галузях і виробництвах країни. Зауважено, що на 
тлі активної диджиталізації та фінансової нестабільності відбулися міграційні зрушення й перетікання людських 
ресурсів. У такому контексті існує необхідність активної політики створення й оцінювання дієвості концепції фінан-
сового управління підприємницькими університетами в умовах диджиталізації, смартекономіки та розвитку освіт-
нього туризму з урахуванням викликів, із якими зіштовхнулася сучасна економіка України. З використанням методів 
виробничих функцій у статті запропоновано оцінювання фінансового управління підприємницькими університетами. 
Зауважено на необхідності збільшення фінансового забезпечення підприємницьких університетів, що є важливим 
для підвищення якості освіти й податкових надходжень на регіональному та державному рівнях. Акцентовано увагу 
на явищі одночасного підвищення відтікання студентів і викладацького складу за межі України. Відзначено, що саме 
ефективна фінансова політика підтримки підприємницьких університетів здатна мінімізувати негативні явища в 
освіті. 

Ключові слова: фінансове управління, підприємницькі університети, валовий регіональний продукт, освіта,  
туризм, смартекономіка, міграція, викладацький склад, заклади вищої освіти 
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