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Abstract In the article, they analyze the concepts of innovation and entrepreneurship in the transformation of universities into
entrepreneurial institutions, understanding university institutions as organizations that, in a macro concept of their management is
represented in its most general expression; that is the production and application of knowledge. In this sense, the characteristic features of
commercial, academic activities in innovative and entrepreneurial universities are analyzed, and the optimal organizational and economic
mechanisms for the development of this model are studied, in order to use even more positive experience in systems of higher education in
countries with less innovative-entrepreneurial development.
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1. Introduction

First, the innovative nature of universities must be understood from the perspective of their central scientific function
in the generation of knowledge and in its subsequent applications or praxis that gives entrepreneurship an
operational character.

The praxis of innovation

From a diachronic perspective, it is assumed that the continued advance of science and technology has occurred
from the significant innovations of humanity oriented to the detection and resolution of problems, transforming
society and our patterns of life, as well as improving the quality of life, the sustainability of resources and the
welfare of the people. However, science has been debated between two alternative policies. On the one hand, to
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continue being the primary market tool which reigns in the world economy and on the other, to produce knowledge
and technologies that promote the welfare of the people.

It is also relevant to highlight that both institutional, technological, and human capacities must be used efficiently
and strategically, which constitute a form of skills that proactively solve problems to improve processes and generate
new products and services, definitely relying on innovation to encourage new creation and thus establish a strategic
direction for entrepreneurship.

Based on the previous evidence, it can be inferred that the societies that have these capacities have a national
innovation system, a situation that also requires the establishment of a reliable educational system that privileges
basic scientific training and that reaches all sectors of the society. Such a system is indispensable for countries to
enjoy a society that is not only modern but more just, which provides a new technological base for the new
generations. Recognize entrepreneurship as a mechanism for the spill of knowledge, recovering the connection
between new knowledge, innovation, and economic growth (Sanchez et al.; 2015). (Nufiez and Ravina: 2017,
Ramirez et al.: 2019).

Corresponding to these approaches, Jaimes (1998), he points out that it is undeniable that technological, scientific
development cannot be achieved without building a minimum of scientific culture. This achievement is understood
by developed countries that support the incorporation of scientific education from the first educational level as vital.

With research and development skills, the stronger these skills are, and the greater access to complementary assets
by the competition, the higher the chances of imitating a given innovation. In this regard, Porter (2006) states that
the remarkable innovation production capacity of Israeli companies is not only due to more efficient technology
management, but also the favorable environment in Israel for innovation, including strong links between industry
and University, and a large group of scientists and engineers with excellent training.

Countries with less industrial development have lagged behind other regions of the world in innovation and
entrepreneurship, among other reasons; They fail to insert themselves competitively in other markets, they do not
have the required technology or the necessary investment in research and development of new products.

These considerations lead to infer that innovation must be managed efficiently by organizing both technical and
economic human resources to increase the creation of new knowledge, generating ideas that allow obtaining new
management methods, production processes aimed at achieving competitiveness of the organization.

In order to achieve advances in innovation, it is necessary to realize more resources in research and development;
but above all, the application of resources in the potential of competitiveness must be sought by establishing strong
links between the company, the University and the public administration, that creativity is what can allow innovative
projects or entrepreneurial applications to be carried out.

Problems related to financing and maintaining the competitiveness of modern higher education have deepened
throughout the world as a result of economic crises and a gradual reduction of social programs, including budgetary
financing of educational institutions. This problem is especially urgent for Kazakhstan, Russia, other post-Soviet
states and in Latin America, due to difficulties of transformation in the course of political, public, and economic
changes. The situation is not unique and must be considered in the global context of the transformations in the
institutional base of higher education.

The experience accumulated while studying the economics of universities in economically developed countries
shows that the educational, research, production, and technological components are essential, but they are not the
only source of their income (Table 1).
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Table 1. Breakdown of global leading universities” income, 2012, % (Policano & Fethke, 2012)

Income from Income from Grants and Income from Other
University educational investment/ goods sold and .
services endowment fund contracts services provided income
Harvard 19 35.2 21 - 24.8
Yale 9 35 25 20 11
Stanford 12.1 21.9 31 13.7 11.3
Massachusetts Institute of 10 24 49 i 17
Technology
Princeton 19 46 18 - 17
University of Texas 10 7 19 - 64
University of St. Thomas 59 19 1 - 21
Kansas State University 24 1 22 - 53
University of Alberta 27.8 2.5 7.4 43.9 18.4

Source: compiled by authors

However, recognized research universities in the USA, the United Kingdom, Western Europe, and other countries
obtain additional funds by providing services to external clients, including by leasing their high-tech infrastructure,
providing research advice, and conducting evaluations of professional experts with the help of leading scientists.
Donations from charities, graduates, and study fees (especially from international students) are also an essential
source of income for universities and accumulate in donation funds.

In the EE. UU., The United Kingdom and other economically developed countries, universities, together with
training and research, carry out entrepreneurial activities (Policano and Fethke, 2012; Zoltan, 2006) and various
innovation activities in higher education and for educational and scientific support of society (Alvarez and Busenitz,
2001; Lambooy, 1997; Onakoya and Abosede, 2013; Girdzijauskaite et al., 2019). Russia's experience related to the
development of entrepreneurial universities is also enjoyable. (Table 2) (Mesto rozhdenia tekhnologicheskih
innovatsii, n.d.).

Table 2. Top 10 university startups in terms of investment drawn into a specific startup company (mesto rozhdenia tekhnologicheskih
innovatsii, n.d.)

Startup company University Investment injected into_ the
startup company (USD million)
Telegram Messenger Saint Petershurg State University 1,700.00
Slack Siberian State Industrial University 1,216.95
DST Global Lomonosov Moscow State University 688.00
Revolut Moscow Institute of Physics and Tgchnology. Russian School of 336.44
Economics
Evernote Lomonosov Moscow State University 290.00
Mirantis Gubkin Russian State University of Oil and Gas 220.00
Brain Corporation Lomonosov Moscow State University 125.00
WorkFusion Moscow Institute of Physics and Technology 121.30
KupiVIP Financial University under the Russian Government 119.6
Turbonomic MIREA — Rus_sian Univer_sity of Technology, Bauman Mos_cow State 1175
Technical University, Moscow Institute of Electronics )

Source: compiled by authors
A substantial result of the combination of entrepreneurship, university studies, and production is the establishment of

successful university companies (Toivonen and Vasiliev, 2010) that efficiently implement the idea of cooperation
between universities, manufacturers, and the State (Braunerhjelm, 2008).
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Under the conditions of a global educational environment, the functions of modern universities are transformed and
diversified as they begin to play the role of active participants in economic relations, gradually expanding their
entrepreneurial functions. The essential prerequisites for the development of entrepreneurial aspects in university
activities are the limited state funding of the higher education system, the need to diversify the sources of funding
and the current relevance of linking academic education, science and the business sector ( Lipina et al., 2017;
Karmanov et al., 2016).

Universities should solidify and diversify their activities to not only to perform efficiently but also to gain leadership

in a global educational environment. The entrepreneurial and international aspects, therefore, penetrate all the critical
areas of activities in modern universities (Table 3).

Table 3. Transformation of universities” functions

Traditional functions Entrepreneurial activity International activity
Educational, teaching Diversification of services (programs of various duration, Active attraction of school leavers and
activities levels, learning technologies); a wider scope of core and consumers in external markets
related paid services
Research and A wider scope of R&D; commercialization of research results; Academic mobility; participation in
development a broader array of related intellectual services (consulting); the | international scientific projects; publication
establishment of scientific parks, technology parks, technology of results in international journals;
cities, business incubators attached to universities participation in consortiums of universities

when executing international scientific
educational projects

Marketing activities Aggressive advertising campaigns at national and international
levels; search of potential donators; activities focused on
graduates as potential donators; participation in universities’
national and global ratings

Financial and economic Search and diversification of additional funding sources; the Search for foreign investors and partners; a
activities formation of an endowment fund; broader financial autonomy wider scope of exports related to
educational and other services

Source: Compiled by the authors based on (Policano & Fethke, 2012, Zoltan, 2006, Alvarez & Busenitz, 2001; Lambooy, 1997; Onakoya &
Abosede, 2013; Toivonen & Vasiliev, 2010; Braunerhjelm, 2008).

Previous processes aimed at diversifying university functions laid the foundations for the emergence of
entrepreneurial universities, which are characterized by widely diversified traditional and modern functions.

However, Kazakhstan, as noted by the president of the Management University of Almaty (ALMA University),
Asylbek Kozhakhmetov, has taken a model, according to which the conditions for the economy of innovation are
formed by the government and companies without the participation of universities, although the successful
experience of other countries shows that conditions must be formed jointly by the State, companies, and
universities (Predprinimatelstvo i innovatsii, nd). Sustainable development of innovation should not be expected if
there is no interaction with universities.

In Latin America, the contribution of public universities in the economic development of Latin America with the
coordinated support of the State and the private sector has been studied. Since 1980 to the XXI century, several
mechanisms have experienced a more considerable boom to transfer knowledge to society, such as; creation and
promotion of innovative, productive ventures, business incubators, spin-offs, Science and Technology Parks, and
the effective triple helix entrepreneurship linkage.

2. Methods
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In the course of the investigation, we use two perspectives of interpretation for the results; a critical, descriptive
review of the factors (categories) of analysis; and the expert survey method, with 25 experts involved, 15 of them
are employees of universities, which are members of the Association of Entrepreneurial Universities of
Kazakhstan (Universities of Turan and Turan-Astana), and five work for the organization without KPMATS
profit (the Chapter of the Triple Helix Association of Kazakhstan). This group of experts is directly related to the
introduction of the Triple Helix concept and the principles of entrepreneurship in the Kazakh educational space.

Several questions were asked to experts about the factors for the operation of a business university and the areas
in which it can operate.

3. Results

Based on the survey results, entrepreneurial universities are characterized by the following key factors.

Table 4. Factors for the operation of an entrepreneurial university

# Factors Topicality for Kazakhstan Rank
(% mentioned)
1 Senior university executives have an entrepreneurial vision 92% 1
2 Integrated (corporate) entrepreneurial culture 84% 2
8 Presence of a group of key entrepreneurs 76% 3
4 Presence of employees in charge of implementation who are highly- 72% 4
professional
5 Support from the environment (civil society) 64% 5
6 Use of innovative methods of education, with students and post-graduates 56% 6
(doctoral students) to be involved in research

Source: Compiled by the authors based on the conducted survey.

Experts believe that the generation of entrepreneurial ideas based on the creative use of current experience and the
development of innovation projects is a separate and critical area of activities for a modern business university.
According to a KPMATS employee (33 years old), "as people with entrepreneurial character traits, entrepreneurial
inclinations, and business thinking, they do not represent more than 4-6% of the total population, and in the
education system, their percentage compared to the main academic, The research and auxiliary staff may be a little
higher (due to greater literacy and inclination to the areas of research in science, technology, and education), it is
enough for a business university to have a small group of such entrepreneurs ( up to 10% of total employees) ".

A primary condition necessary for success, as most respondents think, is the presence within the University of a
director (rector, vice-rector) with an entrepreneurial vision and preferably with entrepreneurial skills. The other
critical condition is the exchange of entrepreneurial ideas by all (or the overwhelming majority) of university staff
members when employees really support the University's entrepreneurial policy and programs, work hard and feel
responsible for the results. Successful entrepreneurial activities can only be carried out if participants in the creative
process (a wide range of areas in which university employees participate) have an entrepreneurial culture.

The next condition is the presence of a group of critical entrepreneurs who generate business ideas and participate in
the development of entrepreneurial projects, have unlimited freedom in the creative search, and enjoy the support of
academic staff. The group of entrepreneurs of a university (business division), as the experts and employees of the
University believe, can consist of people from presidents, laboratories, other divisions that can take their
entrepreneurial search actions directly at their desks, on the premises especially designed or in the capacity of an
"entrepreneurial section” attached to the founding council (board of directors), the university administration and the
academic council of the University, with new ideas and entrepreneurial projects that will be published compulsorily,
discussed and accepted by the entire University.
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Experts point out that fruitful cooperation between universities and the industrial sector is essential if the State
supports the relatively rapid launch of the creative activities of universities in mass production. The solution of this
problem will allow to expand the technological research and intellectual potential of a region (country) and produce
a positive impact on the economic development of the State.

Undoubtedly, a decisive factor for success or failure on the road to transforming universities into entrepreneurial
institutions, as experts think, is the impact of the environment in which a university operates (attendance, neutral
position (or indifference) or counteract). According to the associate professor of the University of Turan (37 years
old), "it is essential for civil society to have the entrepreneurial mindset: support (at least moral) from the State and
ordinary people of business lifestyle and entrepreneurial spirit as a necessary factor of economic growth. " To this
end, the University organizes the summer school Turan Emprendimiento, with measures taken to promote and form
the positive image of the creative class of entrepreneurs.

Experts believe that the last important factor is the application of innovative training methods, advanced educational
and professional programs, various courses and disciplines, interdisciplinary and multidisciplinary approaches to
training, state-of-the-art equipment, the latest devices, and technologies, aimed at involving to students and
postgraduates (doctoral students) in research as much as possible.

Consequently, the results of the survey show that the real innovation policy helps to transform universities into
entrepreneurial institutions. Innovation relationships arise among the academic staff of a university in the course of
entrepreneurial changes. The nature of these relationships can contribute to or oppose the introduction of
entrepreneurial ideas into a university.

4. Discussion

According to G. ltzkovitz, founder of the Triple Helix concept that visited Kazakhstan in 2015, for the successful
interaction of the State, companies, and universities, Kazakhstan has everything it needs: natural resources,
possibilities to develop new industries, solid educational base, and stable political environment. Indeed, many
efforts and time will be required, and it may be so that, on this issue, it will be essential to cooperate with other
countries, which pursue this approach and apply various combinations, for example, with Russia (Univestitety
sozdaut novye industrii i razvivaut biznes, n.d ).

In this sense, there is a quite exciting and useful experience obtained by the Tomsk State University of Electronic
Administration and Radio (TUSUR) (Nauka i innovatsii, nd) and Turan University (Almaty) (Islamgulova, et al.,
2016) with relation to the development of innovation and commercialization of research results.

This results relate to the formation of an entrepreneurial culture in a university from the first years of study, with
the introduction of a unique educational technology (group project training), whose essence is to build an
educational process, from the second or 3rd year of study, based on real scientific projects executed by students'
creative teams (5-7 people). This organization of studies gives talented students the possibility of self-realization
in the student business and technology incubators of the University (the Druzhba student business incubator and
the Technology Business Incubator). Turan University launched a similar business incubator in October 2016
(Islamgulova, et al., 2016).

Tomsk University builds mutual relationships with knowledge-intensive companies based on a scientific
innovation training center (TSIC), which constitutes an association of companies established by university
graduates and a belt of its innovation circle. Currently, TSIC includes more than 150 companies that produce
approximately 80% of the knowledge-intensive articles in the region (Nauka i innovatsii, n.d.). The practical
training center Turan Alatau, a joint project of the Alatau Technology Park, Eltex Alatau and the Turan
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University, carries out activities within an exclusive economic zone (the Innovation Technology Park)
(Islamgulova, et al., 2016).

As part of TSIC, the University of Tomsk cooperates with companies in various ways (commercialization of
R&D of the University, opening of chairs and joint laboratories, external internships in companies and
conferences given by corporate employees, financing of associated companies). As of today, five of the
University's eight research institutes have been established through the support of TSIC, and from 2010 to 2018,
the University executed nine significant projects in cooperation with industrial partners (in seven of which the
University He was a principal contractor, with a budget of more than 3.5 billion rubles) (Nauka i innovatsii, sf).

International cooperation is not minor. Turan University joined the Helix Triple Association in March 2017 and
became the headquarters of its representative office (Chapter of the Helix Kazakhstan Triple Association). In
2018, the University participated in HEInnovate, an EU project (with the support of the OECD Secretariat) that
was developed as a tool for self-evaluation of higher education institutions that wish to explore their
entrepreneurial and innovation potential ( Islamgulova, et al., 2016).

Conclusion

We analyze the transformational changes in traditional (research) universities towards their transformation into
entrepreneurial institutions; We determine the main factors for carrying out the successful academic
entrepreneurial activities of a university.

The materialization of more considerable resources in research and development is required, but above all, the
application of resources in the potential of competitiveness must be sought by establishing strong links between
the company, the University, and the public administration, that creativity is what can allow carry out innovative
projects. Implement a scientific culture that must prevail in the education system in order to achieve a more
equitable society. From this perspective, innovation and entrepreneurship must be directly related to the general
technological policy and the approaches and models of economic, social, and cultural development that must be
managed by the actors that make up the system.

The experience of positive activities carried out by foreign universities, including Russian entrepreneurial
universities, their stable economic status, the permanent strengthening of their positions in the world markets for
educational and scientific services, high competitiveness and the achievement of substantial results in education,
science and technology certify that entrepreneurial activities can also provide universities with not only economic
success, but also scientific-technical development in the future. The funds derived from the commercialization of
results can be reinvested in the improvement and expansion of all University activity areas. The transformation of
universities and their business activities require close cooperation with the industrial sector and government and
the creation of the entrepreneurial mindset necessary in society and their active support.
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