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Abstract

Strengthening the integration of higher education, research, and innovation is a crucial 
requirement of time. The entrepreneurial university today is considered and analyzed 
as a promising model for their combination. The educational and scientific systems 
of many countries are faced with the task of converging all vertices of the “knowledge 
triangle.” The problem of Ukrainian educational and scientific system is a necessity to 
implement the concept of formation of the innovation and entrepreneurial model of 
a modern university, which will enable the effective implementation of administrative 
reforms in this field. The article aims to analyze the impact of innovative environmental 
factors on the development of entrepreneurial universities in Ukraine, based on corre-
lation and panel regression analysis. The method of quantitative analysis (panel regres-
sion) is used to formulate the key results of the article. The results show that the growth 
of government expenditures by 1% leads to an increase in the Global Innovation Index 
by 0.375 in 4 years. Also, every additional 1% of people working with new technolo-
gies increases the level of Global Innovation Index by 0.75 annually. Despite European 
trends, Ukrainian educational environment does not contribute to the development of 
innovation and entrepreneurial universities (the education expenditures are ineffec-
tive). The research provides a vector for understanding the implementation of the most 
effective strategies of promising innovation and investment development of education 
and science in Ukrainian universities, considering their existing potential and contem-
porary world trends of development.
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INTRODUCTION

The transformation of the world industrial economy into a knowl-
edge-based economy or digital society (from Industry 1.0 to Industry 
4.0) caused the global university education modernization. Recently, 
much attention has been paid in the scientific literature to the assess-
ment of the innovative potential of various economic systems. The in-
adequacy of the traditional model of organization and functioning of 
the university to the global information society realities has become 
apparent for a significant part of practitioners and researchers of uni-
versity management and economics.

The radical transformations are taking place in the sector of higher ed-
ucation of socially and economically developed countries. It is associ-
ated with the decisive importance of higher education institutions for 
innovative progress and economic growth and, as a result, the leading 
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factor to the prosperity of states and citizens’ well-being. The indicators of a change in the socio-eco-
nomic functions of the university revealed in the simultaneous change in its scientific and educational 
missions. A fast-growing space of universities economic progress became more demanded during the 
last years. The new field of activity of the university includes development and transfer of technologies, 
commercialization of the academic science results and their presentation on the market, creation of new 
businesses, management of intellectual property to make a profit. The modern university accepts the 
goal of social and economic development.

The main historic landmark of the issue is that in the US after the adoption of the Bayh-Dole Act (Bayh-
Dole Act, 1980), the universities created more than 2 thousand companies (260 thousand jobs) during 
several years, which were engaged in the technology commercialization. At the same time, in Europe, 
the main role in creating public universities was assigned to the knowledge because they are at the in-
tersection of innovation, research, and education (European Commission, 2003). The concept of excel-
lence networks creation is grounded on the idea of integrating the scientific environment of universities 
at the global level into network structures that use the strengths of their members (Reichert & Tauch, 
2003). At the European meeting in Hampton Court (2005), the universities, along with research and 
development, were called the foundation of European competitiveness (European Commission, 2006). 
Thus, the University of Cambridge turned the Cambridgeshire county into an innovation cluster. Ten 
billion-dollar companies came out of it. 

The problem is complicated by the increased competition between universities not only inside Ukraine 
but also worldwide. Unfortunately, the majority of Ukrainian universities cannot boast of the high 
quality of top management, which breaks any reforms in this sphere. It concerns the problem of imple-
menting the concept of the innovation and entrepreneurial model for a modern university in Ukraine 
as well. However, the changes and adaptation to new university paradigm are impossible without deep 
understanding of innovation tendencies, modelling trends in it and considering macro-portrait of the 
modern innovative and entrepreneurial university and higher education in general. It should be men-
tioned that clear understanding of such trends, possible solutions, and models has to be obligatory for 
its successful implementation in practice. This statement sets a goal for the paper.

The structure of the paper is divided into six parts: discussing the theoretic background part, literature 
review part, purpose of the article and hypothesis part, part of testing the hypothesis and modelling 
main results, discussion part and finalizing with conclusions part.

1. THEORETICAL  

FRAMEWORK AND LITERA-
TURE REVIEW 

Thus, the university, which is nowadays positioned 
as a corporate subject of the economy of knowledge, 
stuck the name University 3.0 or even University 
4.0 (Figure 1). The evolution of universities goes 
through Education 1.0 (Guru-Shishya method of 
teaching), Education 2.0 (education enhancement 
with the teacher as the knowledge provider and 
the student as the passive recipient), to Education 
3.0 (use of computers and internet in teaching and 
learning, which promoted the increased access 
and equity) and Education 4.0 (high-speed inter-

net, mobile technology, social media platforms, 
etc.), facilitating personalized learning anytime 
anywhere and changing the role of teachers to fa-
cilitators and mentors (FICCI, 2017). It requires 
an analysis of the main tendencies of the innova-
tion policy implementation in Ukraine, and the 
comprehension of the development prospects of 
modern universities revealed the contradiction 
between their capabilities and general approaches 
to the management organization in the scientific 
and educational process.

The results of previous studies on the subject de-
veloped the theoretical and applied problems in 
the management of knowledge and innovation 
economics, in particular, in the fields of science 
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and higher education, human capital and intel-
lectual property, technology transfer, and issues 
of increasing the competitiveness of Ukrainian 
universities in the context of the actualization 
and irreversibility of European integration pro-
cesses, raising the importance of knowledge and 
strengthening national security. In particular, 
Osetskyi (2018), Osetskyi (2017) proposed the 
measures for the progress of academic entrepre-
neurship in Ukraine and a scheme for commer-
cializing the results of scientific activity through 
such a form of academic separation as a spin-off 
company. The model “innovations – human capi-
tal – educational tendencies” and a complex of 
trainings on the development of soft skills and 
modern technologies of work with information 
are presented in the works of Ukrainian scien-
tists (Koziuk, Dluhopolskyi, Hayda, & Klapkiv, 
2019; Kharlamova, Stavytskyy, & Zarotiadis, 2018; 
Stavytskyy, 2018).

Higher education began to lose its elitist status 
in the middle of the XX century. The emergence 
of global economy, technological and digital ex-
pansion (Industry 4.0), the growth of knowledge 
production made higher education a mass service 
and directly responsible sector for the society’s de-
velopment. New challenges from the labor market 
also make influence on formal education process 
according to generation Z input (Stillman, 2018; 
Molchanova & Dluhopolskyi, 2019). The mass na-
ture of education is a huge factor that can be used 
effectively for the transfer and diffusion of entre-
preneurship competencies and technological cul-
ture into society.

Scientific studies are gradually emerging, which 
analyze the modern university as a locomotive of 
economic development within the framework of 
the University 3.0 or 4.0 concept (education, re-
search, commercialization of knowledge) (Laptevа 

Figure 1. Education and universities development

Source: Built by the authors based on Makrides (2019), Laptevа and Efimov (2016), FICCI (2017).
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& Efimov, 2016; Karpov, 2017; Kutsenko, 2010). 
Moreover, Stavytskyy (2018), Shevchenko (2019), 
Sotula and Denysenko (2019) showed that univer-
sities face numerous problems of transition to the 
European model of higher education, quality as-
surance system, which should be solved as soon 
as possible, otherwise, Ukrainian HEIs will lose 
completion to their neighbours. 

It is shown how the University 3.0 or 4.0 becomes 
the basis of the global competitiveness of supra-
national associations, national economies, and 
local communities, and its entrepreneurial eco-
system forms new, fast-growing industries, prom-
ising technology markets, leading administrative 
and territorial spaces (Cole, 2010; Nour, 2016). 
University educational, scientific, and innovation 
complexes are currently the most important sub-
jects of the innovation market in most countries 
(Eurostat, 2007). Relying on the scientific, techni-
cal, and personal potential of universities, it con-
tributes to the effective development of small and 
medium-sized innovative enterprises. The results 
of such interaction can be seen in new industri-
al technologies, the growth of competitiveness 
of goods, the creation of new jobs (Lee & Mason, 
2010; Leutz, 2012; Rai, Brown, & Ruwanpura, 2019).

The innovative potential of the University 3.0 and 
University 4.0 is considered by the researchers as 
the system indicator characterizing the level of ef-
fectiveness of the research and innovation com-
plex in the implementation of the full innovation 
cycle. In this case, the educational component is 
taken into account only in terms of its impact on 
the production of high-tech products. The innova-
tive potential of University 3.0 and University 4.0 
reflects the ability of its innovative structures to 
prospective development at the expense of inter-
nal capabilities. The growth of the innovative po-
tential of such university involves:

• effective development of human resources 
and research base (staff potential/strength);

• interaction with industrial enterprises (inno-
vative potential);

• realization of competitive advantages (R&D 
potential and production and technology 
potential);

• improvement of the organizational and man-
agement structure (management potential 
and financial potential);

• development of corporate culture.

There is a great pool of research papers present-
ing the assessment methodology and comparative 
analysis of the innovative potential of the univer-
sities. The authors identify two major groups of 
indicators that affect the innovative potential of 
the university. The first group includes the indi-
cators defining the research and innovation in-
frastructure of the university (research institutes 
and laboratories, design offices, pilot production, 
funds supporting scientific and innovation activi-
ties, technology parks, innovation and technology 
centres, business incubators, small innovative en-
terprises, marketing services). The second group 
consists of indicators determining the innovative 
activity of the university (the implementation of 
innovative products, the retraining of faculty 
members, the number of firms-customers of the 
techno park, the number of new technologies).

Quite obvious is that the new roles of universities 
demand new management. The traditional man-
agement model that has been used for a long pe-
riod has proven itself well in the context of weak 
industry competition, the main features of which 
are stability and sustainability. The positive qual-
ities of the traditional model of management of 
higher education institutions include collegiality, 
scholarship, and high level of professionalism. At 
the same time, in conditions of changing environ-
ment, of severe competition between one-profile 
(pedagogical, humanitarian) and regional high 
schools, of high intensity of economic, political, 
and social processes in the society, of reducing 
the number of university entrants, the traditional 
methods of management do not allow withstand-
ing the speed of change, and become an obstacle 
to the implementation of many innovations. For 
efficient functioning in modern conditions, high-
er education institutions need to change the tradi-
tional model and introduce a new effective man-
agement mechanism, training of professional lead-
ers, etc. At the same time, the managers of modern 
universities should be able to consider and swing 
with the global innovation environment and cur-
rent megatrends.
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The dilemma of transforming the university mod-
el and increasing the efficiency of management 
in higher education institutions in Ukraine ne-
cessitates the synergy with the current European 
legislation and global trends. The socioeconomic 
changes that have taken place over the past two 
decades in Europe and the US have led to signifi-
cant transformations in the educational and sci-
entific systems of the countries concerned. The 
determinants of these changes in Europe and, to 
a lesser extent, in the US are the demographic sit-
uation (ageing of the population, diminishing the 
proportion of youth in society) and shifting the 
emphasis on the economic activity of traditionally 
industrialized countries from industrial produc-
tion to the service sector and the creative economy 
concept. As a result, of these and other factors, the 
place and role of higher education and scientific 
institutions in society are changing. The educa-
tional and scientific systems of many countries, as 
well as Ukraine, are faced with the task of conver-
gence of all vertices of the “knowledge triangle” – 
higher education, research and, economically and 
socially significant innovations. Surely, we should 
confirm that the domestic educational and scien-
tific system, despite the presence of serious specif-
ic Ukrainian and post-Soviet problems, in gen-
eral, develops in accordance with the common 
European tendencies and is solving the same tasks.

Meanwhile, the growth of the degree of integration 
of education, science, and innovation will work to 
address the most pressing problems of the educa-
tion system, among which increase its quality and 
bring the structure of training to the real needs of 
the private and public sectors of the national econ-
omy. The result of strengthening the relationship 
between the educational, research, and innovation 
components of the educational and scientific sys-
tem will be the training of personnel better suited 
to work in the conditions of rapid change and high 
competition, able to take the initiative and take 
responsibility. All this will contribute to solving 
the problems of structural reform of the domestic 
economy, the creation of new knowledge-inten-
sive innovation productions, and the activation 
of entrepreneurship. Strengthening the integra-
tion of higher education, science, and innovative 
economic activity will also be a significant contri-
bution to solving the problem of overcoming the 
systemic contradiction between the existence of 

a powerful scientific complex capable to produce 
world-class results and the lack of demand for 
Ukrainian scientists in the domestic economy. 

At the same time, the institutional interaction of 
universities is expanding. The management func-
tions are delegated both to the top (EU, OECD) 
and to the local level. In the 1990s, changes in the 
economic and social role of education, according 
to the development of knowledge-based society, 
stimulated the separation of university missions 
and thereby the diversification of the institution-
al base of universities. The latter contributes to 
attracting new sources of funding – both public 
and private. Universities are included in the EU 
framework program for the development of re-
search and technology (1984), in the Bologna pro-
cess (1999). Managerial functions, in particular, in 
education, are transferred to the territorial level 
(UK, Italy); decentralized institutions gain more 
autonomy (Germany); regions are included in the 
process of forming the national budget of the edu-
cational sector (France) (Lane & Johnstone, 2013; 
Cole, 2010; Scott, 2009).

Every year universities are becoming the funda-
mental part of regional economies, public-pri-
vate partnerships, and supranational systems of 
socio-economic collaboration. There is a signif-
icant university sector, which has joint research 
centres with scientific entities, for which separate 
state funding is allocated (France), scientific clus-
ters are developing with the universities partici-
pation (Germany) (Paradeise, Reale, Bleiklie, & 
Ferlie, 2009). As a result, universities are actively 
involved in many regional, national and interna-
tional networks. Heterogeneous education man-
agement networks are formed, which influence its 
development along with the state. The pluralistic 
form of education management like in Norway, 
Sweden, Germany, the Netherlands is comple-
mented by its democratization: university coun-
cils include external agents who adopt a budget, 
set priorities, and develop long-term strategies. 
Considerable attention is focused on the universi-
ties’ culture management, the development of ac-
ademic integrity, decentralization, cancellation of 
obsolete forms of state control.

Literature review shows that various indicators 
and methods have been applied to measure the 
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relationship in question – the strategy of transi-
tion to the University 3.0 and University 4.0 model 
(Lane & Johnstone, 2013; Laptevа & Efimov, 2016; 
FICCI, 2017). However, the following main com-
ponents can be distinguished: 

1) socio-academic – the transformation of the 
university structure; changes in the academ-
ic environment, the educational process and 
teaching activities; advanced scientific and ed-
ucational development; 

2) research and innovation – the formation of 
centres of research and technological excel-
lence, the development of open innovation, 
the implementation of the concept of “univer-
sity in the centre of the innovation-business 
ecosystem;” 

3) economic – flexible response to labor market 
(dual education, stakeholders’ involvement 
into education process), focuses on the prin-
ciples of digital and network economy, man-
agement of intellectual property, economical-
ly promising elements of corporate and mul-
ti-campus universities models.

It should be added that the innovative process in 
universities, the development of new technologies 
and their application in practice is not a problem 
of education or business. Nowadays, this solution 
became a huge threat to society being, as technol-
ogy advances contribute to the increase of labor 
productivity, replacement of job positions by ro-
bots and automatic machines (Industry 4.0 pro-
gress), which can further exacerbate social ine-
quality (Kharlamova et al., 2018).

Modern universities follow the path of forming the 
ecosystems that create spaces for experimentally 
oriented approaches to ventures, focusing on in-
novation. Entrepreneurial universities are emerg-
ing along this path, as university ecosystems fa-
cilitate the organization of interdisciplinary hubs 
linking R&D, science and technology, academic 
and business partnerships. Thus, the mission of 
universities is expanding – along with education 
and research, their tasks are socio-economic ini-
tiatives that transform the society. The entrepre-
neurial university promotes the development of 
a harmonious connection between research and 

academic entrepreneurship, and its ecosystem can 
increase the resources of scientific discovery with 
commercial potential so that it becomes a viable 
business (Curley & Formica, 2013).

An innovative and entrepreneurial university 
should anticipate and track financially and so-
cially significant innovations in the development 
of science and technology in order to flexibly 
change and diversify the areas of business activi-
ty, that is, to be in a state of dynamic self-renewal. 
The most important feature of such a university 
is the expansion of students’ competencies (hard 
and soft skills) and their inclusion in different 
activities of socio-economic spheres. In the ear-
ly 2000s, universities began new spin in playing 
the leading role in the commercial development 
of scientific knowledge (Thursby & Kemp, 2002). 
As a result, the interaction between industry and 
universities helps to translate scientific discover-
ies into innovative products and to commercial-
ize in the framework of suitable business mod-
els. Mature entrepreneurial universities simulta-
neously carry out the research, educational and 
commercial activities that stimulate each oth-
er (Etzkowitz, 2008; Etzkowitz & Leydesdorff, 
2000). In complex, University 3.0 (University 4.0) 
not only supplies personnel or research products. 
To a much greater extent, its role is to educate in-
novative-type specialists who are competent to 
move from research to development with their 
subsequent commercialization.

A characteristic feature of modern cultural and 
national reform development in Ukraine is the 
transformation of management in higher edu-
cation sphere. The necessity of developing a new 
management paradigm, the priority directions 
in the management of higher education institu-
tions is determined by the Laws of Ukraine “On 
Higher Education” (2014), “On Education” (2017), 
the National Strategy for the Development of 
Education in Ukraine for the period up to 2021. 
However, the role of the innovative and entrepre-
neurial university with its new system of manage-
ment and mostly financial management and en-
terprising freedom is still in the infant state. The 
legislative base in Ukraine still lacks singling out 
such characteristic features of a business universi-
ty as the establishment on its basis of an authorita-
tive scientific centre that:
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• creates the updated scientific and educational 
products with the rapid passage of the stage of 
commercialization and entry into the national 
and global market (R&D); 

• attracts new sources of funding as an addi-
tion to the traditional ones (fundraising and 
crowdfunding). 

The additional financing appears in the process of 
close cooperation with local authorities from the 
implementation of educational, advisory, or re-
search services for private enterprises, and the re-
ceipt of income from own shares of the authorized 
capital of enterprises. 

So-called project-oriented university supposed to 
become an economic corporation that produces 
knowledge. Individual faculties and its depart-
ments have the opportunity to test their market 
competitiveness and receive the benefits that are 
mainly for the university development. In this 
context, the entrepreneurial university is embark-
ing on a new mission – providing knowledge, sup-
port and conditions for graduates and teachers to 
enter the national and global market with their 
start-ups and innovative companies.

2. AIM, HYPOTHESES AND 

METHODS 

The purpose of the work is to model and analyze 
the innovative environment and its impact factors 
for the development of the innovative and entre-
preneurial university in Ukraine based on the the-
oretical and methodological principles and practi-
cal aspects of the formation and implementation 
of the concept of the innovation and entrepre-
neurial model of a modern university. 

Quite obvious is that before the modelling ap-
proach, we should issue some hypotheses to be 
tested. The first hypothesis of the study suppos-
es that the current reform of higher education in 
Ukraine does not sufficiently take into the account 
the existing possibilities of entrepreneurial activi-
ty of universities in realizing the innovative poten-
tial of the national economy. The second hypothe-
sis says that the institutional and socio-economic 
features of each country determine the specific set 

of models for the functioning of universities. The 
third hypothesis assumes that the main constitu-
ents of modern universities are innovations, entre-
preneurship, management, competition, market, 
leadership, finance, risks. However, the testing of 
these hypothesis challenges the lack of statistics 
to follow the main trends, especially in Ukraine. 
So, the main analyses of the paper will be con-
centrated on the macro trends in the field under 
consideration.

To achieve the goal of the work, methods of analy-
sis and synthesis were used to disclose the concept 
of innovative-entrepreneurial universities; com-
parative analysis – to study the factors influenc-
ing university sector development; quantitative 
analysis (panel regression) – to calculate the im-
pact of different factors on the level of GII; concre-
tization and analogy – to formulate conclusions 
and suggestions on improving the level of edu-
cation by innovative-entrepreneurial universities 
development.

3. RESULTS

The growth of innovations in the economy is often 
associated with the significant investment in educa-
tion, an increase in the number of people with high-
er education, the introduction of new technologies 
in education. We attempt to analyze how the glob-
al economy has responded to the challenges of the 
past. Hence, Figure 2 shows the dynamics of gov-
ernment spending on education as a percentage of 
GDP, as well as a percentage of the total budget.

As we can observe, there is an increasing trend in 
the cost of education for government worldwide. 
Over the past 15 years, the share of GDP for edu-
cation in the world has increased from 4.2 to 4.8%. 
At the same time, due to the competitive reduction 
of taxes, the optimization of state budgets, budget 
expenditures on education increased quite insig-
nificantly (from 13.3 to 13.9%).

However, such an increase in funding did not al-
low a significant increase in the Global Innovation 
Index. Table 1 provides the information on chang-
es in this index over the past six years for the 
countries-leaders and Ukraine. One should note 
that there has not been a significant increase in 
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the Index in most of the leading countries, or even 
its fall has been marked. Canada has dropped 
from 57.6 to 53, Hong Kong – from 59.43 to 54.60, 
Ireland – from 57.91 to 57.20, and the UK – from 
61.25 to 60.10. At the same time, the poorest coun-
tries were able to improve their indices. This can 
be explained by the equalization processes in the 
world, as well as low base for the comparison in 
poorer countries, especially in Africa.

Table 1. Global Innovation Index

Source: Built by the authors based on Global Innovation Index (2019).

Country 2013 2014 2015 2016 2017 2018

Canada 57.60 56.13 55.70 54.71 53.65 53.00
Denmark 58.34 57.52 57.70 58.45 58.70 58.40
Finland 59.51 60.67 60.00 59.90 58.49 59.60
Germany 55.83 56.02 57.10 57.94 58.39 58.00
Hong Kong 59.43 56.82 57.20 55.69 53.88 54.60
Ireland 57.91 56.67 59.10 59.03 58.13 57.20
Netherlands 61.14 60.59 61.60 58.29 63.36 63.30
Singapore 59.41 59.24 59.40 59.16 58.69 59.80
Sweden 61.36 62.29 62.40 63.57 63.82 63.10
Switzerland 66.59 64.78 68.30 66.28 67.69 68.40
Ukraine 35.78 36.26 36.50 35.72 37.62 38.50
United 
Kingdom 61.25 62.37 62.40 61.93 60.89 60.10

United States 
of America 60.31 60.09 60.10 61.40 61.40 59.80

Thus, we can consider that in general, the in-
novation development index varies around the 
same trajectory as the total cost of education. 
Considering this, we try to adopt for testing the 
following hypotheses:

H
0
: There is a dependence between the Global 

Innovation Index and the factors of the fund-
ing for education in the country.

H
1
: The dependence between the Global 

Innovation Index and the factors of the 
amount of funding for education in the 
country is not traceable.

To test the hypotheses, we use the countries listed 
in Table 1, except for Singapore and Hong Kong, 
for which there are no data on education expendi-
tures. Taking in the account that some data on the 
World Bank site are missing, the objective test tool 
is an unbalanced panel regression, where the de-
pendent variable is the innovation development 
index over the past 6 years, and the independent 
variable is lag of education expenditures as a share 
of the budget:

0 1 ,it it k ity xβ β ε−= + +

where ity  – the Global Innovation Index of the 
i-th state in the period ,t  itx  – the share of edu-
cation expenditures in the total budget of the i-th 
country in the period ,t k−  k  – the beginning 
period of the impact of expenditures in years, 

0 1,β β  – coefficients of the model, itε – residuals, 
model errors.

Results of the modelling are presented in Table 2.

The evaluation of the model demonstrated that, 
initially, the Innovation development index has a 
rather high level of dependence on itself, almost 
97% of its value is determined by its previous 
characteristics. This means that no country has 
a chance to make a revolutionary breakthrough 
in the value of this index. At the same time, its 
value can be influenced by the education expendi-

Source: Built by the authors based on World bank data.

Figure 2. Government expenditure on education, 2000–2015
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tures. However, the results of this effect begin to 
be determined only 4 years after the correspond-
ing changes, which in general, corresponds to the 
period of training in the HEI.

Thus, the growth of government expenditures by 
1% leads to an increase in the Global Innovation 
Index by 0.375 in 4 years. Because almost all coun-
tries have expenditures at a relatively close level 
(Figure 3), the magnitude of the growth of this 
Index is very limited. For example, in the countries 
under review, the education funding ranged from 
9.28 to 16.01% of the total budget. Since the aver-
age value is 13.03% of the budget, even with the 
maximum increase in expenditures (up to 16%), it 
is possible to improve the Global Innovation Index 
by only 1 point in just 4 years. Given the fact that 
the political cycle is usually 4-5 years, it will not be 

beneficial for the political parties to make appro-
priate changes to the financing of the education, 
since they will not be able to boast of results dur-
ing their cadence.

However, the proposed analysis cannot be decisive 
for the development of economic policy. Since the 
state can spend much money, but inefficiently. It is 
necessary to analyze how effectively the financing 
of educational programs is carried out. Obviously, 
at present, the indicators that are recognized by 
the business can be understood as efficient, that is 
funds the real companies are willing to pay. Thus, 
we cannot consider for the assessment such indi-
cators, which are achieved through the budget fi-
nancing. Therefore, it is impossible to use, for ex-
ample, the number of universities, the number of 
students, the number of quotes, or similar param-

Table 2. Model results – 1 
Source: Authors’ assessments.

Dependent variable: INDINN
Method: panel least squares
Date: 04/26/19 Time: 10:02
Sample (adjusted): 2014–2018
Periods included: 5
Cross-sections included: 11
Total panel (unbalanced) observations: 47

Variable Coefficient Std. error t-statistic Prob.

C 2.002425 1.835204 1.091119 0.2812
INDINN(-1) 0.968254 0.030975 31.25938 0.0000
D(GOV_BUD(-4)) 0.375274 0.195456 1.919991 0.0614
R-squared 0.957335 Mean dependent var 59.06426
Adjusted R-squared 0.955396 S.D. dependent var 6.556433
S.E. of regression 1.384699 Akaike info criterion 3.550544
Sum squared resid 84.36520 Schwarz criterion 3.668639
Log likelihood –80.43778 Hannan-Quinn crit. 3.594984
F-statistic 493.6469 Durbin-Watson stat 3.351304
Prob(F-statistic) 0.000000 – –

Source: Authors’ assessments.

Figure 3. Histogram of the distribution of the share of education costs  
to the general budget of the countries

0

2

4

6

8

10

12

14

16

10 11 12 13 14 15 16

Mean 13.14596

Median  13.02625

Maximum 16.00964

Minimum 9.284010

Std. Dev.  1.553748

Skewness -0.022804

Kurtosis  2.587799

Jarque-Bera 0.709459

Probability 0.701363

Series: GOV_BUD

Sample 2006-2018

Observations 99



283

Problems and Perspectives in Management, Volume 17, Issue 4, 2019

http://dx.doi.org/10.21511/ppm.17(4).2019.23

eters. In our opinion, the active part of the pop-
ulation working in the field of new technologies 
(Human Resources in Science and Technology 

– HRST) can be a bright indicator of efficiency. 
Unfortunately, such statistics are available only for 
European countries, so our analysis is applicable 
just for some European countries (Table 3).

Our intention is to consider if there is a rela-
tionship between the indicator and the index 
of innovative economic development consid-
ered in Table 2. Thus, our hypotheses will look 
like:

H
0
: An increase in the share of the population 

working in the technological industries in-
creases the Global Innovation Index of the 
country.

H
1
: An increase in the share of the population 

working in the technological industries does 
not affect the Global Innovation Index of the 
country.

Applying a similar econometric apparatus for 
analysis, we use a balanced panel regression since 
there are no missing data:

Table 3. Human Resources in Science and Technology (HRST), % of active population

Source: Built by the authors based on Eurostat.

Time 

Geo
2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

EU (28 countries) 39.0 39.5 40.1 40.8 42.3 43.1 43.8 44.5 45.2 46.0 46.6 47.5
Euro area (19 countries) 40.0 40.5 40.9 41.4 42.3 43.1 43.7 44.3 45.0 45.6 46.3 47.1
Belgium 46.7 47.0 48.2 49.3 49.6 50.3 49.6 51.1 50.5 51.1 54.3 54.4
Bulgaria 30.8 31.4 31.8 32.1 32.7 32.8 34.0 35.4 36.3 36.8 36.5 36.8
Czech Republic 36.0 37.1 37.9 37.8 35.9 36.6 37.2 38.1 38.1 38.7 39.6 39.9
Denmark 47.5 49.4 50.0 51.0 51.5 52.9 53.5 54.0 54.5 54.8 56.4 57.1
Germany 42.9 44.0 44.9 45.7 44.8 46.4 46.8 47.0 47.7 48.4 48.7 49.3
Estonia 44.4 44.4 45.9 45.2 47.3 49.2 48.9 48.9 49.3 49.1 50.3 52.0
Ireland 43.4 44.5 46.2 47.5 50.3 51.9 52.8 53.1 54.2 54.9 56.6 57.2
Greece 31.4 31.9 32.0 32.5 33.7 34.3 35.1 35.4 36.1 37.4 38.5 39.2
Spain 39.4 38.9 38.8 39.6 40.1 40.4 41.2 42.2 42.7 43.4 44.3 45.1
France 41.6 42.6 43.5 43.8 47.4 48.1 48.9 49.1 49.9 50.5 50.8 52.1
Croatia 28.3 29.0 30.3 31.6 29.8 31.5 34.5 35.1 36.2 37.4 38.2 40.0
Italy 35.6 35.4 34.4 34.0 34.6 34.7 34.8 35 35.5 35.7 36.3 37.0
Cyprus 42.5 43.7 43.0 44.0 47.1 48.5 47.9 48.8 49.3 50.6 50.9 52.0
Latvia 36.9 39.4 38.7 38 38.2 40.1 41.2 40.7 42.4 43.3 44.4 44.4
Lithuania 39.9 42.3 41.7 42.7 43.6 43.9 45.6 46.5 48.2 49.1 49.4 50.5
Luxembourg 43.3 45.5 55.5 56.2 57.3 58.9 61.1 64.5 58.8 59.6 57.6 61.2
Hungary 31.8 33.3 33.3 33.0 34.6 35.6 36.0 36.3 36.7 36.3 36.5 37.3
Malta 31.8 32.2 32.7 32.6 35.3 37.6 39.0 39.5 40.2 40.3 42.8 45.5
Netherlands 48.3 49.0 49.6 50.9 51.8 52.1 52.7 52.8 53.6 54.6 55.3 56.9
Austria 37.5 37.7 38.9 39.1 40.4 41.7 43.0 48.3 48.6 49.1 50.1 50.4
Poland 32.5 33.4 34.9 35.9 36.6 37.7 39.0 40.4 41.6 42.8 44.0 45.2
Portugal 22.0 23.0 23.5 23.9 26.9 28.7 30.0 33.0 34.8 36.2 36.4 37.5
Romania 23.0 23.8 24.1 24.0 25.4 25.5 25.1 25.6 27.0 27.6 27.7 27.9
Slovenia 38.9 40.1 40.6 40.8 42.4 42.8 43.5 43.7 45.1 46.5 47.8 47.4
Slovakia 31.8 32.0 32.0 33.5 33.9 32.5 32.5 32.9 33.5 34.2 35.2 36.9
Finland 49.4 49.8 50.4 51.4 52.6 53.6 54.6 55.6 56.5 56.9 57.7 58.4
Sweden 48.7 49.3 49.7 50.3 51.7 52.6 53.8 55.1 56.2 57.9 58.6 59.9
United Kingdom 43.5 43.7 44.6 46.3 52.4 53.3 54.1 54.6 55.5 56.9 57.1 57.6
Iceland 46.4 48.2 50.0 49.7 51.3 51.4 53.0 54.1 55.4 57.2 57.7 59.0
Norway 49.7 50.5 50.8 51.4 54.6 55.4 56.3 58.7 59.7 59.3 59.1 59.2
Switzerland 51.6 53.4 54.4 52.4 53.4 54.3 55.8 56.7 57.4 58.7 59.9 60.8
Montenegro – – – – 35.6 35.9 37.5 38.8 37.1 38.1 37.2 36.8
North Macedonia 23.1 21.8 23.4 24.1 27.0 27.6 26.4 26.8 28.6 30.9 31.4 31.7
Serbia – – – 30.6 21.3 22.4 30.9 32.7 33.4 33.6 34.4 35.2
Turkey 19.9 20.5 20.7 20.9 21.7 23.1 23.8 24.7 26.3 27.5 28.1 28.8
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0 1 1 ,it it ity xβ β ε−= + +

where ity  – Global Innovation Index of i-th state 
in the period ,t  1itx −  – the share of the population 
working in the technological industries in the i-
th state in the period 1,t −  0 1,β β  – model coeffi-
cients, itε  – errors of the model, residuals.

The results of modelling are presented in Table 4.

It can be seen the every additional 1% of people 
working with new technologies increases the level 
of Global Innovation index by 0.75 each year. The 
results of this modelling show that only education 
expenditures are not able to guarantee the innova-
tion growth. The innovation growth is impossible 
without the business cooperation in the network 

with the universities. This should take place so 
that new technologies are actively used in practice.

As to Ukraine, such a task is of paramount im-
portance, since the level of business engagement 
with universities is at an incredibly low lev-
el. In order to illustrate how weak universities 
in Ukraine inf luence the innovation develop-
ment, we consider the dynamics of the number 
of HEIs and the number of students in Ukraine 
in comparison with the dynamics of the Global 
Innovation Index – GII (Figures 4, 5). The 
growth of the GII in Ukraine is taking place 
against the backdrop of reducing the number of 
HEIs and the number of students. This means 
that the proportion of students who have not 
gone into an HEI raises the level of innovation 
in Ukraine through outsourcing, IT work, etc.

Table 4. Model results – 2 
Source: Authors’ assessments.

Dependent variable: IndInn
Method: panel least squares
Date: 04/26/19 Time: 14:17
Sample (adjusted): 2013–2018
Periods included: 6
Cross-sections included: 26
Total panel (balanced) observations: 156

Variable Coefficient Std. error t-statistic Prob.

C 16.61636 1.801684 9.222685 0.0000
HRST(–1) 0.753194 0.039088 19.26909 0.0000
R-squared 0.706833 Mean dependent var 50.64917
Adjusted R-squared 0.704929 S.D. dependent var 8.182839
S.E. of regression 4.444952 Akaike info criterion 5.834153
Sum squared resid 3042.670 Schwarz criterion 5.873253
Log likelihood –453.0639 Hannan-Quinn criter. 5.850034
F-statistic 371.2978 Durbin-Watson stat 0.121781
Prob (F-statistic) 0.000000 – –

Figure 4. Dependence between the number of HEIs and the GII in Ukraine
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Thus, we can conclude that the Ukrainian envi-
ronment does not contribute to the development 
of innovation and entrepreneurial universities, 
and, in fact, the education expenditures are in-
effective. This means that Ukraine needs a com-
pletely different approach to higher education de-
velopment than most of the EU countries.

4. DISCUSSION 

The concept of developing a modern university 
model in Ukraine enables to stimulate the inno-
vation activity in the national economy through 
the formation of entrepreneurial principles and 
synergies in the chain of power-business-educa-
tion and science.

The theoretical and methodological basis of 
the article is the scientific and practical com-
prehension of the achievements of foreign and 
domestic scientists in the field of the “academic 
capitalism” theory, in particular, the phenom-
enon of university entrepreneurship and its 
role in the formation of innovation-investment 
economy in the context of increasing the im-
portance of commercially attractive knowledge, 
the need to strengthen the national security 
and the implementation of the strategy of the 
European vector for Ukraine. To solve the tasks 
and to ensure the conceptual integrity, the pa-
per implemented a number of general scientific 
and special research methods and techniques, 
in particular, methods of historicism, synthe-
sis, theoretical and abstract-logical generaliza-
tion, benchmarking, as well as statistical analy-

sis, economic and mathematical modelling. The 
implementation of our scientific research was 
based on interdisciplinary and problem-orient-
ed-purpose approaches, the formation and im-
plementation of the concept of the formation of 
an innovation and entrepreneurial model of a 
modern university in Ukraine.

The analysis of foreign and domestic experience 
shows that solving the task of building a mod-
ern competitive economy and the knowledge so-
ciety requires the optimal use of the latest mod-
els of innovative processes. The research inno-
vation universities are an important component 
of it. Such HEIs, working in close partnership 
with the state and local self-government and 
economic actors, are increasingly turning into 
centres of innovation development, achieving 
the significant acceleration of the research and 
development processes implementation in the 
demand-driven economy of technology, goods, 
and services.

The simulation results showed that the level of 
the Ukrainian economy does not yet create the 
sufficient conditions for the ordering of a sci-
entific product. Therefore, the results of funda-
mental and applied research should be used by 
the higher education institution in order to pre-
serve the intellectual potential of the country. 
This is possible based on the integration of ac-
ademic science, higher education, and business. 
To overcome the gap between the academic and 
university science and business, it is necessary 
to create the joint educational and scientific cen-
tres. In fact, the boundary between the research 

Source: Authors’ assessment.

Figure 5. Dependence between the number of students and the GII in Ukraine
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and educational work, between the teacher-sci-
entist and entrepreneur-innovator will disap-
pear. That is because science will transfer the 
latest achievements to education, forming its 
advanced content, and the higher education in-

stitution will fill the scientific sphere with fu-
ture scientists who possess the modern method-
ology of science, simultaneously testing the sci-
entific products on the market through business 
models.

CONCLUSION

Given the need to develop an innovative economy, as well as considering both the positive and the nega-
tive aspects of the experience to develop a system of research universities in Ukraine, the development of 
innovative research universities requires formation of modern educational and research centres, which 
involve in their work both the teachers, students and postgraduate students of universities and special-
ists of relevant research institutions, ensuring the conditions for maximum use of the existing research 
and educational infrastructure for their work. This in turn demands formation of modern educational 
and research centres, which involve in their work both the teachers, students and postgraduate students 
of universities and specialists of relevant research institutions, ensuring the conditions for maximum 
use of the existing research and educational infrastructure for their work.

In this paper it was shown that currently countries slowly increase their expenditures on education, 
but it doesn’t lead to clear increase in innovations. However, we discovered a dependence between the 
Global Innovation Index and the factors of the funding for education in the country. Share of educa-
tion expenditures in country can lead to increase of state’s innovation index only in four years, which is 
similar to one education cycle in higher education. At the same time universities are not the only ones, 
who can increase innovation level in the country. Our investigation showed that increase in the share 
of the population working in the technological industries increases the Global Innovation Index of the 
country. It means that country, which goals innovation leadership, has a choice. From the one hand, it 
can attract technological industries giving salaries exceeding market level. Such policy will bring new 
people from abroad but will be quite costly. From the other hand, it can invest more in technological 
development of universities, for example, to form modern educational and research centres, which in-
volve in their work both the teachers, students and postgraduate students of universities and specialists 
of relevant research institutions, ensuring the conditions for maximum use of the existing research and 
educational infrastructure for their work. The results will be more stable, but one should wait four time 
more to get them.

As usually, the best strategy lies between proposed solutions. Government must intensify the dialogue 
between higher education institution, scientific institutions, business representatives, and state bodies 
on the increase of the innovation activities efficiency, expand the autonomy of universities and research 
institutions both in the implementation of the educational process and research and in the field of eco-
nomic activity, giving the possibility to combine the best practices from scientific and business activity. 
It creates stimulus for the maximum rapid commercialization of the results of perspective R&D, dis-
similating new technologies must faster. 

A very important question is to understand the necessary amount of such universities in the country. 
We have shown a case from Ukraine, where there are hundreds of universities, which can’t have suffi-
cient financing for any research or business activity. It means that most of funding spend non-efficient-
ly, dissimulating technological progress. It leads to the conclusion that Ukrainian government should 
change budgeting policy in educational sphere as soon as possible to prevent a further technological and 
innovative lag. Such change should lead to paradigm shift, where the focus in university activity should 
be made on quality of knowledge, their applicability and possibility to commercialize it. This will start 
a spiral increase in innovative process and number of employers in innovation sphere.
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