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The purpose of the article is to develop the concept and principles of a new
scientific direction — higher education innovatics, further development and improvement
of higher education innovatics, the definition of directions, and management of
innovations in the field of higher education and science.

Higher education innovatics studies and summarizes the theoretical issues and
practice of implementing and managing innovative activities of higher education
institutions, scientific institutions, organizations, and management bodies related to the
higher education system.

The article analyzes innovative changes in the system of higher education caused by
the environment of academic capitalism. Among them: the main questions of the theory of
the organization of innovation in higher education; analysis of the orientation and impact
of innovative processes in the field of higher education and science on the objects and
subjects of innovative transformations; the role of the state in the management of
innovative activities in the field of higher education and science; types of innovations in
the higher education system that can lead to innovative changes, innovations of economic
and market type in higher education, etc. Innovative activity in the field of higher
education and science leads to serious innovative transformations both in the entire field
of higher education and science and in its subjects - universities, research institutes,
related organizations, and institutions.

In the article, academic entrepreneurship is considered as an economic category in
the system of socio-economic ties and relations of an integrated economic system in the
modern knowledge society. With the help of abstraction methods, system-structural and
information-theoretical methods, the conditions for the formation of academic
entrepreneurship, the features and essence of university entrepreneurship, and its impact
on the competitiveness of the economies of countries are studied. Authors used methods of
analysis in synthesis to study and form directions and ways of innovative development of
higher education and science.

After studying and analyzing a significant amount of useful information about the
emergence and impact of academic capitalism on the socio-economic and public-
humanitarian spheres of human activity, its positive contribution to the birth and spread of
innovative activities in the field of higher education and science, the authors proposed to
create and introduce a new scientific and applied direction - innovatics of higher
education.

In general, the article is devoted to the further development of the concept and

foundations of innovatics in higher education, as a tool for managing innovative activities



in the field of higher education and science, as well as defining directions and means of

innovation management in the field of higher education and science.

Memoto cmammi € po3pobka KOHyenyii ma 3acad HO8020 HAYKOBO20 HANPAMKY —
[HHOBAMUKU BUWOI OC8IMU, NOOATLUUUL PO3BUMOK I 800CKOHANEHHS THHOBAMUKU GUUJOT
0CBIMU, BU3HAYEHHS HANPAMI8 Ma YNPAasIiHHs IHHo8ayismu y cghepi euwyoi oceimu i HAyKu.

Innosamuka euwoi oceimu 6uG4Yae ma )3a2albHIOE MeopemudHi NUMAaHHi ma
NPAKMUKY 8NPOBAONCEHHS MA YNPABNIHHA IHHOBAYIUHOIO OUSIbHICIIO GUWUX HABYAILHUX
3aKna0i8, HAYKOBUX YCMAHO8, OpP2AHI3AYIU mMa Op2aHié YNPAGIiHHA, NO8 SA3AHUX I3
cucmemo 8UUL0l 0C8IMmu.

Y cmammi ananizyromscsa iIHHOBAYIUHI 3MIHU 8 cUCMeEMI 8UWYOI OCBIMU, CNPUYUHEH]
cepedosuwem axademiunozo xanimanizmy. Ceped HUX: OCHOBHI NUMAHHA Meopii
opeaHnizayii IHHOBAMUKU 8UWOI OCBIMU, AHANI3 CNPAMOBAHOCMI MA GNIUB)Y THHOBAYIUHUX
npoyecie 'y cghepi euwoi oceimu i Hayku Ha 00’cekmu ma cyO’€kmu IHHOBAYIUHUX
nepemeopetsb, poib 0epiHcasu 8 YNPAGIIHHI IHHOBAYIUHOW OisilbHicmIo V cghepi suwjoi
ocgimu ma HayKu, euou iHHOBayill y cucmemi suwoi 0ceimu, sIKi MONCYMb NPU3BECMU 00
[HHOBAYIUHUX 3MIH, I[HHOBAYII EKOHOMIKO-PUHKOBO20 MUNy y GUWil 0Cc8imi mouo.
Innosayitina OisinbHicmes Yy cghepi 6uwoi ocgimu i HayKu npu3eooums 00 CEeplo3HUX
IHHOBAYIUHUX Nepemeopetdb SIK y 8Cill cghepi uwyoi ocgimu i HayKu, max i 8 ii cyd’'exkmax —
VHIgepcumemax, HayKko8o-00CHiOHUX IHCIUMYMAX, CYMINCHUX Op2aHi3ayiax i YCmMaHos8ax.

Y cmammi akademiune nionpueMHuymeo po3eisioaemuvcs K eKOHOMIYHA Kame2opist
8 cucmemi COYianbHO-eKOHOMIUHUX 38 3KI8 [ BIOHOCUH IHMe2POB8aAHOI eKOHOMIYHOIL
CUCEeMU CYYACHO20 CYCRIIbCMEA 3HAHb. 3a 00NOMO2010 Memoodié abcmpazy8aHms,
CUCTNEMHO-CIMPYKMYPHUX Ma THGHOPMAYTUHO-MeopemUyHUX Memooié O0CIIONCEHO YMOBU
Gdopmysanus  akademiyHoco — NIONPUEMHUYMSBA,  0COOIUBOCMI  ma  CYMHICMb
VHIBEPCUMEMCbKO20 NIONPUEMHUYMBA, U020 6NIU8 HA KOHKYPEHMOCHNPOMONCHICIb
eKOHOMIK Kpain. Memoou aunanizy 6 cunme3si GUKOPUCIAHO O/ BUBYEHHS MA (POPMYBAHHS
HanpAMi6 1 WAXi8 IHHOBAYIUHO20 PO3BUMK) GUWOT OC8IMU | HAYKU.

llicna eusuenns ma aHanizy 3HA4YHO20 00CsA2Y KOPUCHOL THopmayii wooo
BUHUKHEHHS MA 6NIUBY aAKAOEeMIYHO20 KAnimanizmy HaA COYIANbHO-eKOHOMIYHY mad
2POMAOCLKO-CYMAHIMAPHY chepu NH00CLKOI OislIbHOCMI, 1020 NO3UMUBHO20 CNPUSHHSI
3APOOHCEHHIO MA NOUWUPEHHIO THHOBAYIUHOL OisibHOCII Y cghepi uwoi oceimu ma HayKu,
aemopu  3anponoHy8aIU CMEOPUMU Md 3aANPO8AOUMU HOBUU HAYKOBO-NPUKIAOHULL
HANPAMOK - IHHO8AMUKa U0l 0CEIMu.

B yinomy cmammio npucesueno nodanvutiti po3pobyi KoHyenyii ma OCHO8



[HHOBAMUKU BUWOI OC8IMU, K THCMPYMEHMY YAPAGLIHHA [THHOBAYIUHOW OISIbHICMIO Y
cghepi suwoi ocsimu i HAyKu, a MaKodC BUHAYEHHIO HANPAMIE ma 3aco0ié YNpaeiiHHs

iHHOBayiamu y cghepi uujoi ocgimu ma HAyKu.

Keywords: higher education innovatics;, innovative development of higher
education; academic capitalism, entrepreneurial university.
Knrwuoei cnosa: innosamuka euwoi oceimu, IHHOBAYIUHUL PO3BUMOK BUULOL

0C8Iimu, aKkaoemiyHull Kanimaiism, niONPUEMHUYbKUL YHIGEpCUmMen.

I. Introduction

The environment of academic capitalism, encompassing almost the entire field of
science and higher education, has greatly accelerated the commercialization of applied
research and development results by universities and research institutes and has allowed
these institutions to greatly benefit from their intellectual capital. This gave impetus to the
development of progressive innovations and outstanding inventions. Since the adoption by
the US government of the Bay-Dole Act (the Law on Patents and Amendments to the
Trademark Act) on December 12, 1980, the era of rapid economic growth in the country
began, which became a prerequisite for the phenomenon of “academic capitalism”. The
“Bayh-Dole Act”, one of the best legislative acts in the United States law, “enables
universities, nonprofit research institutions and small businesses to own, patent and
commercialize inventions developed under federally funded research programs within
their organizations.” [1].

Earlier higher education and science belonged to the non-commercial sphere of
intellectual activity of society and were called upon to find, generate and disseminate
knowledge for the benefit of all mankind. Further, in the environment of academic
capitalism higher educational institutions (HEIs) and scientific institutions (SIs) have
transformed from “temples of knowledge” into participants in the market of educational
and scientific services with strict market economic rules.

Having studied and analyzed a significant amount of useful information about the
emergence and impact of academic capitalism on the socio-economic and public-

humanitarian sphere of human activity, its positive impact on the emergence and spread of



innovative activity in the field of higher education and science, the authors proposed to
create and introduce a new scientific and applied direction — innovatics of higher
education [2]. Higher education innovatics is designed to systematize a comprehensive
study of innovative changes in the field of higher education and science with the aim of
their further dissemination in the systems of higher education and science of various

countries [3].

The fundamentals of the study.

The fundamental foundations of the theory of academic capitalism, the theory of
innovation, innovation management, academic or university entrepreneurship, and
innovation activity in higher education and science considered in the different works,
which formed the basis of the theory and practice of the multidisciplinary direction of
higher education innovatics. Within the framework of higher education innovatics, the
authors will consider the types, varieties and direction of innovative (transformational)
changes in the field of higher education and science. The main goal of all such changes is
building an innovative model of the higher education and science system aimed at creating
a knowledge society.

According to S.Slaughter, and L.Leslie, “the essence of academic capitalism is the
transformation of scientific and teaching activities into a kind of entrepreneurship: the
implementation of research projects is directly dependent on the receipt of cash subsidies
from individual corporations: Academic capitalism deals with market and market-like
behaviors on the part of universities and faculty.” [4, p. 21] (Slaughter & Leslie, 1997, p.
21). Within the framework of “academic capitalism”, the activities of research institutes
and centers within the university structure are aimed at increasing the potential for public
application of knowledge. The authors give the following interpretation of the definition of
academic capitalism: “To maintain or expand resources, faculty increasingly had to
compete for external dollars that were tied to market-related research, which was referred
to variously as applied, commercial, strategic and targeted research, whether these monies
were in the form of research grants and contracts, service contracts, partnerships with

industry and government, technology transfer, or the recruitment of more and higher fees-



paying students. We call institutional and professorial market or market-like efforts to
secure external monies academic capitalism.” [4, p. 17] (Slaughter & Leslie, 1997, p. 17).
Note that the “term academic capitalism was first introduced by E.J.Hackett to denote
important structural changes in science.” [5] (Hackett, 1990).

“Academic capitalism sets new directions for the development of modern higher
education and manifests itself on three levels: institutional, departmental, individual.
Academic capitalism at the institutional level is realized against the background of
changes in the funding of higher education institutions, the reduction of public funding,
and the need to find sources of additional funds. The study of academic capitalism at the
departmental level is of interest because it is here that various activities are carried out,
employees adapt to new values. At the individual level, within the framework of academic
capitalism, there is a revision of the distribution of time between the main activities of the
teaching staff: teaching, research, services.” [6] (Leslie, Oaxaca & Rhoades, 2001).

In its essence, the environment of academic capitalism, which has covered the
sphere of higher education and science (as well as all other social, public, and
humanitarian spheres of human activity) with market, and market-like relations, is also a
new phenomenon in the general system of capitalism. It was in the environment of
academic capitalism that the powerful innovative development of both the socio-
humanitarian and industrial spheres of human activity began. Accelerated innovation has
spawned the digital revolution and has become an objective reality for today's globalized
world.

The complete description of innovation processes was done by J. Schumpeter: “he
analyzed the new combinations of changes in the development of economic systems. He
added a definition of innovation as new combinations of new or existing knowledge,
resources, equipment and so on”. [7, p. 65] (Schumpeter, 1934, p. 65). Also, he
“underlined that innovation needs to be distinguished from invention: he saw innovation as
a specific social activity (function) carried out within the economic sphere and with a
commercial purpose, while inventions in principle can be carried out everywhere and
without any intent of commercialization. For Schumpeter innovations are novel

combinations of knowledge, resources, etc. subject to attempts at commercialization (or



carried out in practice). This combinatory activity he labeled the entrepreneurial function
and the social agents fulfilling this function entrepreneurs.” [8, p. 21] (Fagerberg, 2008, p.
21). Also, Schumpeter [9] (1976) and Mensch [10] (1979) introduced the term innovation
into scientific circulation, which was defined as the embodiment of scientific discovery in
new technology or product.

Different surveys of the literature in the sphere of innovation have found a great
number of varieties of definitions. Thus, “in 2009, Baregheh et al. found around 60
definitions in different scientific papers.” [11, p. 1325] (Baregheh, Rowley & Sambrook,
2009, p. 1325), “while a 2014 survey found 41 ones.” [12, p. 1394] (Edison, Ali & Torkar,
2014, p. 1394). Based on their survey, Baregheh et al. attempted to define a
multidisciplinary definition and arrived at the following definition: “Innovation is the
multi-stage process whereby organizations transform ideas into new/improved products,
service or processes, in order to advance, compete and differentiate themselves
successfully in their marketplace” [11, p. 1334] (Baregheh, Rowley & Sambrook, 2009, p.
1334).

In an industry review of how the software industry defines innovation, the following
definition was found to be the most comprehensive, based on the definition of the
leadership of the Organization for Economic Co-operation and Development — OECD:
“Innovation is: production or implementation, assimilation and use of new products with
added value in the economic and social spheres; updating and expanding products,
services and markets; development of new production methods; and the creation of new
control systems. This is both a process and a result.” [12, pp. 1400-1401 ] (Edison, Ali &
Torkar, 2014, pp. 1400-1401).

“Two main dimensions of innovation were degree of [novelty] (i.e. whether an
innovation is new to the firm, new to the market, new to the industry, or new to the world)
and types of innovation (i.e. whether it is product, process, market or organizational
innovation).” [12, pp. 1394-1395] (Edison, Ali & Torkar, 2014, pp. 1394-1395).

Well known and influential scholar Everett Rogers “offered the following
description of an innovation: An innovation is an idea, practice, or project that is perceived

as new by an individual or other unit of adoption.” [13, p. 12] (Rogers, 2003, p. 12).



Peter Drucker defined the essence of innovation as follows: “Innovation is the
specific function of entrepreneurship, whether in an existing business, a public service
institution, or a new venture started by a lone individual in the family kitchen. It is the
means by which the entrepreneur either creates new wealth-producing resources or
endows existing resources with enhanced potential for creating wealth.” [14] (Drucker,
2002).

Theoretical foundations of innovation, innovative development, and innovation
management, include a global study of innovation management 2006-2016 given in the
book [15] (The Quest For Innovation, 2006), in an articles [16] (Chen, Viardot & Brem,
2019), and [17; 18] (Bouwer, 2015; 2017).

In his comprehensive book, F. Damanpour “synthesises research from the past 50
years of innovation studies, addressing the main elements of innovation and providing a
connected perspective on innovation within organizations. The author provides an
overview of key concepts, terms and theory, explores the generation and adoption
processes of technological and nontechnological innovations, and examines innovation
activity and internal mechanisms and procedures in organizations.” [19] (Damanpour,
2020).

This research is based on the following “conceptual foundations of innovative
development of higher education: a) the H.Etzkowitz's concept of innovative development
of society by the triple helix model [20-25] (Etzkowitz, 2003; 2008; 2019; Viale &
Etzkowitz, 2010; Dzisah & Etzkowitz, 2012; Cadorin et al., 2019), which is successfully
used in many developed countries (USA, UK, Canada, Australia, Japan, Germany,
Sweden and many other countries of the EU) and in the developing world (China, Brazil,
some other South American countries, etc.); b) B. Clark's concept of transformational
changes of conventional universities into innovative universities focused on in-house
entrepreneurial activities (business universities) [26-28] (Clark, 1998; 2000; 2004), which
has been validated in higher education systems in many countries of different continents
(North and South America, the United States of America, Western Europe, Japan,
Africa).” [3] (Romanovskyi & Romanovska, 2020).

Also, the authors paid great attention to the following problems of innovation:



“Promoting innovation in higher education.” [29] (Haddawi & Igel, 2006); “The
emergence of a real opportunity for the commercialization of R&D results, which led to
the rapid development of university and academic science and technology.” [30]
(Slaughter & Rhodes, 2009) and others.

For more than 50 years, the sphere of higher education and science has been subject
to various innovative changes, the direction of which depends on the goals set by the
innovators. Since almost all areas of social, economic, and public-humanitarian activities
of mankind are connected with the sphere of higher education and science, it is advisable
to investigate, identify, and group innovations according to the areas of application and the
tasks assigned to them.

To systematize and comprehensively study the innovation theory and practice in the
field of higher education and science, the authors of this article have developed and
proposed a new scientific and applied multidisciplinary direction — higher education

innovatics. [3] (Romanovskyi & Romanovska, 2020).

Relevance of the topic.

Higher education plays a crucial role in the development of human society, both
historically and in modern conditions. The integrated role of universities in the period of
globalization is presented in the publication [31] (Altbach, 2008). Universities are the
engines of socio-economic development of societies and their national institutions. They
play a central scientific role in society, in the multiplication, preservation, and
dissemination of knowledge, and are defined as intellectual centers and international
organizations. It is the universities that must ensure the accessibility of higher education
and the fair provision of educational services to all layers of the population. Universities
should solve the problems of both general education and develop economic science and
academic (university) entrepreneurship. They must realize their historical prospects for the
further development and improvement of humanity. Therefore, the broad and purposeful
introduction of innovations, best practices, techniques, and technologies in the field of
higher education and science should ensure the implementation of the integrated role of

universities in the period of globalization.



The authors believe that “to build a knowledge society with an innovation-oriented
type of economy in any country requires fundamental reform of its socio-economic and
humanitarian spheres, innovative development of the system of higher education, science,
and scientific and technical activities. At the same time, a reasonable combination of the
best foreign experience with national traditions is necessary. The priority of the state
policy of innovative development of higher education requires the early introduction of
innovative entrepreneurship of various types and organizational and legal forms. At the
same time, the basis of economic reform and the main lever in the new model of the
economy is the activation of all types of entrepreneurship, including innovative academic
or university entrepreneurship, as an integral socio-economic process. Accelerated
creation, development and implementation of innovations in higher education and science,
promotion of innovative methods, technologies and innovative entrepreneurship are
especially important in the period of search for new economic models and strategies that
will contribute to the accelerated development of the social and economic system. In this
regard, it is necessary to study and develop the theory of innovation in higher education, to
determine the types and directions of innovations for the early implementation in this

area.” [3] (Romanovskyi & Romanovska, 2020).

Statement of the problem.

According to the authors, “innovation in higher education studies, systematizes and
expands interdisciplinary scientific and applied fields in higher education and science.

Innovation in higher education studies the innovative transformations of subjects of
higher education and science in the context of academic capitalism.” [3] (Romanovskyi &
Romanovska, 2020).

This study is devoted to the study of the processes of innovative development of the
higher education system in Ukraine and other countries during the formation of the
knowledge society.

“The spread of market mechanisms in all spheres of social, economic and
humanitarian activities of mankind, the emergence of the phenomenon of academic

entrepreneurship, the commercialization of knowledge and R&D requires the development



and scientific substantiation of the theory and practice of innovative development of
higher education and science.” [3] (Romanovskyi & Romanovska, 2020)..

The novelty of the research lies in identifying areas of practical implementation of
innovative changes, searching, studying, and choosing relevant ways, indicating methods
and mechanisms for innovative transformation of the higher education sector as a whole,
as well as its constituent parts — HEIs, Sls, organizations, and institutions related to higher

education and science sphere.

2. Analysis of recent studies and publications.

Among the latest publications on innovations in higher education, the following
works seem to be interesting. In the work [32] of Eddie Blass and Peter Hayward (2014)
“Innovation in higher education; will there be a role for “the academe/university” in
20257 the authors “presents five scenarios for the future of higher education underpinned
by drivers of funding, the ownership and exploitation of research, the provision of good
teaching, and the potential missing link of social innovation development. The authors
emphasize that by refocusing on facilitating social innovation, the university can find a
new means of adding value to society that will sustain its existence beyond 2025.” [32]
(Blass & Hayward, 2014).

In his paper [33], Dustin Swanger (2016) “explores the current state of higher
education and the pressures facing colleges. He also explores innovation and some of the
challenges to innovation in higher education, as well as some of the successes. This paper
will recommend some changes that can be implemented on any campus to improve
outcomes and efficiencies.” [33] (Swanger, 2016).The full report reference, specially
prepared for the 2" Summit of the Global Education Industry, held on September, 26-27,
2016 in Jerusalem, “covers the available evidence on innovation in education, the impact
of digital technologies on teaching and learning, and the role of digital skills and the
education industries in the process of innovation, using data from OECD surveys.” [34, p.
9] (OECD, 2016, p. 9). “Understanding the education industries better, including their
market structures and innovation processes, would help to create a more mature

relationship with the education sector. Innovation in the industry — which develops the



products and services that could drive innovation in schools — does not happen in isolation
from what is happening in the education sector. Only when there is an innovation-friendly
culture in education systems, supported by an innovation-friendly business environment
and policies, will industries start to engage in risk-intensive research and development.
Governments can support this by fostering a climate of entrepreneurship and innovation in
education.” [34, p. 10]. Also, the report underlines that: “Innovation in the public sector in
general, and in education in particular, could be a major driver for significant welfare
gains. Governments provide a large number of services in OECD countries and these
services account for a considerable share of national income.” [34, p. 13].

The article [35] of P. Serdyukov (2017) is devoted to the problem of innovation in
American higher education. Analyzing publications of American experts in the field of
higher education and innovation, studying the existing situation with regards to
innovations in higher education institutions, he made several valuable conclusions and
recommendations. The paper is based on a literature survey and author research. The
author emphasizes that “Actually US education badly needs effective innovations of scale
that can help produce the needed high-quality learning outcomes across the system. The
primary focus of educational innovations should be on teaching and learning theory and
practice, as well as on the learner, In the parents, community, society, and its culture.
Technology applications need a solid theoretical foundation based on purposeful, systemic
research, and sound pedagogy. One of the critical areas of research and innovation can be
cost and time efficiency of the learning.” [35, p.4]. Some practical recommendations are
given in this paper: “how to create a base for large-scale innovations and their
implementation; how to increase the effectiveness of technology innovations in education,
particularly online learning; how to raise time and cost efficiency of education.” [35, p. 4].

Unbundling is the process by which products previously sold together are separated
into their component parts. In his work [36] T. McCowan (2017) notes that “unbundling is
the process by which products previously sold together are separated into their component
parts.” The author states that in “higher education there is a dynamic separation of
teaching and research. This dynamic was driven primarily by financial motivation and was

driven by the commercial sector, but also had pedagogical motivation through an emphasis



on personalization and employability. The article presents a theoretical analysis of the
trend and proposes new conceptual tools with which to map regulatory implications.” [36]
(McCowan, 2017).

The article [37] of M. Jakovljevic (2018) devoted to the “institutional innovation
and some models of innovation in higher education. The author concludes that
contemporary innovation research informs us of models and the nature of innovation and
its basic facets: a) TAR model; b) A stakeholder model; ¢) The structural model; d)
Governance structured models and e) Triple helix and quadruple helix innovation models.”
[37] (Jakovljevic, 2018).

In their book [38], J. Branch et al. (2018) are presenting “primary examples of
innovative teaching and learning practices in higher education. The book is truly
international, containing contributions from Australia, Denmark, England, Hong Kong,
Italy, Qatar, Scotland, South Africa, Tasmania, Vietnam, and USA. Although the
educational contexts are very different across these countries, there appears to be a striking
similarity in the approach to innovative teaching and learning.” [38] (Branch et al., 2018).

The following works are devoted to a critical study of the problems of academic
capitalism.

In the article “On academic capitalism” [39] B. Jessop (2018) is considering “the
increasing trend toward academic capitalism and profit-oriented entrepreneurial practices
in the fields of education and research discusses in the work. This occurs as universities, in
different ways and subject to greater or lesser financial, administrative, and ideological
pressures, act less like centers of disinterested education and research and more like
economic enterprises that aim to maximize their revenues and/or advance the economic
competitiveness of the spaces in which they operate.” [39] (Jessop, 2018).

The article [40] of P. Somers et al. (2018) “provides a definition of academic
capitalism and overview of the research literature, presents the prospects for academic
capitalism in the Americas, and discusses the implications of academic capitalism for
Latin America. Estimates are given of what is useful in academic capitalism for Brazil.”
[40] (Somers et al., 2018).

In his work [41], R. Miinch (2020) describes the most important “features of



academic capitalism and their impact on science, as well as on the evolution of scientific
knowledge; notes that academic capitalism is located in the intersection of scientific
research, economic profit maximization and innovation policy; examines the institutional
conflicts of interest associated with corporate research funding. He argues that academic
capitalism is a unique hybrid that combines the scientific search for truth and the economic
maximization of profit and turns universities into enterprises competing for capital
accumulation, and enterprises into knowledge producers looking for new discoveries that
can be turned into patents and profitable goods.” [41] (Miinch, 2020). The book “The
International Encyclopedia of Higher Education Systems and Institutions” [42] edited by
editors-in-chief P. N. Teixeira and J. C. Shin (2020) includes most topics from higher
education and 1is available for comparison with other sources. The book examines the
problems of higher education in the twenty-first century, analyzes the changes that have
taken place and new challenges that may face future scientists and possible research
directions.

In their article [43], M. Muftahu and H. Jamil (2021) considered that “one of the
most difficult tasks in HEIs is to implement effective and constructive changes in the
already functioning system.” They point out, that the “resistance and unwillingness of the
members of the institution are the main obstacles for the institution to implement the
necessary changes.” The authors suggest “how to facilitate the flow of knowledge and
adopt an innovative way of thinking in the context of higher education or higher education
institutions.” The paper also analyzes “three areas of a comprehensive implementation
plan or change management: structure, culture, and strategies.” The authors propose their
program to manage changes. They explain “how a change initiative can be undertaken in a
higher education institution in the context of the flow of knowledge and the adoption of
innovative thinking. The main message of this publication is that, according to the authors,
the institutional mission, vision, and priorities must be clearly understood by every
employee in order to support and promote change and innovative thinking.” [43]
(Muftahu & Jamil, 2021). In the paper [44], which contributes to the discourse on the
future of learning in higher education the author D. W. Stoten (2021) “focuses on the

utility of the MBA as a management qualification to those that adopt a more holistic



perspective of the development of managerial capability in an uncertain and volatile
world.” [44, p. 53].

In their research [45] S. Mazzioni et al. (2021) analyze the degree of
interconnectedness of processes with organizational innovations, with efficiency in the
field of products, market, technical and other innovations, and with social and
environmental sustainability. The authors “proposed a theory that allowed us to understand
the mechanisms of this relationship by analyzing the impact between innovation and
sustainability mediated by efficiency.” [45, p. 527].

The study [46] of M. J. Mayhew et al. (2021) has the purpose “to test the
effectiveness of a theoretically developed pedagogical exercise designed to help students
develop their innovation capacities during a single-semester course.” [46, p. 3].
Researchers “organized the theoretical perspectives and empirical literature base through
the use of two broad categories: innovation capacity theory and pedagogical frameworks,
respectively.” [46, p. 3]. Authors stress that "good teaching is the crucial link between the
aspirations of undergraduate education and their subsequent realizations; between
collegiate environments and desired outcomes". [46, p. 17].

The author of the next study [47] S.Y. Tan (2021) suggests that “thinking can be
perceived as an ambiguous task that allows for different interpretations. From the students'
point of view, reflection was often characterized as a product that was one-layer (not
repetitive) and monologic, rather than iterative and dialogical.” [47] (Tan, 2021). Also, he
points out “the need for a deeper understanding of the student's point of view and its
consideration in context in order to develop a teaching methodology that would better

support and strengthen the reflective approach to learning.” [47] (Tan, 2021).

3. Purpose of the article.

The main purpose of this article the authors consider further development of the
theory and practice of interdisciplinary scientific and practical direction of innovations in
higher education and science, as well as the definition of objectives, directions, and
features of innovative transformations in this sphere. An important research problem is the

effective organization of management in the field of innovative transformations in the



main components of the higher education and science sphere — universities, SI, and related
organizations.

Authors stress that university innovations are the result of the development of
academic capitalism and studies mainly both its market innovation processes spreading to

the sphere of higher education and their impact on the socio-economic sphere of society.

4. Methodology and the research methods.

The study was conducted as follows: a) a comprehensive and purposeful literary and
documentary search was carried out; b) the main areas of search are identified: academic
capitalism; academic (university) entrepreneurship; innovative development of society
according to the “triple helix” model; a variety of innovative models, directions and ways
of implementing innovative transformations in the field of higher education and science.
The authors used a dialectical approach to the analysis and comprehension of the content
and features of the innovative development of higher education based on the phenomenon
of academic (university) entrepreneurship. In the article, academic entrepreneurship is
considered as an economic category in the system of socio-economic ties and relations of
an integrated economic system in the modern knowledge society. With the help of
abstraction methods, system-structural and information-theoretical methods, the conditions
for the formation of academic entrepreneurship, the features and essence of university
entrepreneurship, and its impact on the competitiveness of the economies of countries are
studied. Methods of analysis in synthesis were used to study and form directions and ways
of innovative development of higher education and science.

All drawings presented in the article (Fig. 1 — Fig. 6) were developed by the authors.

5. Presentation of the main research material.

As higher education innovatics is a branch of knowledge aimed at studying, creating
explaining, and effectively implementing innovations in the sphere of higher education
and science, authors will consider the main results of their research of types of innovations
in higher education and science and direction of their implementation as the practical use

of innovatics theory and practice.



The core of higher education innovatics as a science is the general organizational
theory of innovation with a focus on application in the sphere of higher education and
science including academic or university entrepreneurial activities. [26-28] (Clark, 1998;
2000; 2004).

The object of research in the higher education innovatics is the process of
conducting innovations in the sphere of higher education and science; the subject is the
theoretical, methodological, and organizational bases for implementing this process; the
product is a system of scientific and practical provisions that ensure the development,
implementation, and support of innovations in the sphere of higher education and science,
as well as their explanation and foresight.

The basic issues of the organizational theory of higher education innovatics include
(Fig. 1): classification of innovations in the sphere of higher education and science by their
focus on the types of activity; classification of innovations in the sphere of higher
education and science by their focus on the types of activity; classification of innovations
by their type and model used; stating their goals; identification of conditions and methods

of innovation; forecasting and planning; risk assessment; error prevention.

Basic issues of organizational theory of higher education innovatics

Classification of innovations Identification of conditions
by their focus on the types of and methods of innovation
activity

Forecasting and planning

Classification of innovations
by their type and model used

Risk assessment

Stating goals of innovations

Error prevention

Fig. 1. The basic issues of the organizational theory of higher education

innovatics

There are two general types of innovation: sustaining innovation or disruptive

innovation. [48] (Bower & Christensen, 1995).



Such models of innovations can be used: radical, incremental, architectural, or
modular. [49] (Henderson & Clark, 1990).

Also, innovation can be used for profit generation (commercial), or non-for-profit
purpose: social,

sustainable, or green innovation and responsible innovation. [50; 51] (Schiederig,
Tietze & Herstatt, 2012; Blok & Lemmens, 2015).

The organizational theory of higher education innovatics covers such groups of
problems as scientific (basic and applied); educational and pedagogical; managerial;
technological; informational; legal; organizational; financial and economic; socio-
psychological and cultural; personnel (HR).

The latter group is of particular importance and results in the basic principle of
innovation. Innovations are formed and implemented by people (personnel). Therefore, the
main actor in any innovation process is a person and the basic principle of higher
education innovation can be formulated as follows: the effectiveness of the innovation
process in the field of higher education is ensured by managers and participants in this
process, their creative potential, energy, and talent. Since the innovation process in the
field of higher education takes place at different levels, accordingly, managers and
participants in this process should be persons who are endowed with appropriate official
powers, as well as have the desire and internal strength to experiment, a vision of the
problem and prospects, creativity, the courage to take responsibility for the development
and implementation of changes, and other properties and character traits necessary for
innovation. The ability to work in an ever-changing world is a necessary quality for both
senior management personnel, as well as for specialists of all other management levels.

A very important reflection of the crucial importance of innovation in the field of
higher education and science is the innovation policy, innovation relations, and innovation
culture of the subjects of this field. This sphere is including all higher educational
institutions, scientific institutes, organizations, and legal entities involved in the
educational and scientific sphere. The problems of innovation policy, innovation relations,
and innovation culture of the subjects of higher education and science-universities,

scientific (research) institutions, and other organizations related to these areas, which find



themselves in the conditions of academic capitalism, require further research. Also, in our
opinion, a very important issue for further research is the formation of a corporate
innovation culture of employees at all levels of higher education and science in the
conditions of academic capitalism. In future publications authors will consider the main
provisions concerning innovation policy, innovation relations, and innovation culture of
HEIs on the example of innovation-oriented entrepreneurial universities.

The wunique characteristics of higher education as an integral part of the
anthroposphere (technosphere) can be formulated as follows (Fig. 2).

Innovations in higher education and science, as an open educational, scientific and
cultural system,

should be classified according to their complexity, significance, and functional
purpose. For example, large-scale innovations are aimed at improving the efficiency of
higher education as an industry that is part of the socio-economic and public-humanitarian
complex of the entire country.

Innovations implemented at the regional level are medium-sized. Individual
innovations are carried out at the level of HEIs, SIs, and their individual divisions.

Taking into account the level of significance, it is advisable to distinguish
international and national educational, scientific and cultural innovations that are aimed at
services in the field of education, science, and culture by their scope of application (Fig.
3).

The problem of innovation management in the field of higher education is not to
optimally implement individual innovative projects, but to build structural-
transformational innovative techniques and qualitative structures of new mechanisms,
methods, and forms of activity. At the same time, the primary principle of the process of
organizing innovation activities in the higher education system is the purposefulness and
specificity of innovations. The goal system should have a well-built hierarchical structure.
Also, it 1s very important for the country's population to understand and support the goals
and directions of innovation in the field of higher education and science.

Analysis of the direction and impact of innovation processes in the field of higher

education and science on the objects and subjects of innovative transformations certifies



the necessity and importance of intensifying the processes of search and formation of new
knowledge and identification their scientific, technical, and applied significance for the
further socio-economic development of society, science, and technology.

That is, the development of mechanisms for effective search and further accelerated
use of new knowledge is the core of innovative transformations both in society as a whole
and in its individual branch — the system of higher education and science.

In the field of higher education, new socio-economic mechanisms of innovation
activity should certainly include university or academic entrepreneurship, the latest
methods of accelerated transfer of technologies, the formation of start-up and spin-off

business structures, and so on.

Higher education as an integral part of the anthroposphere (technosphere)

The sphere of transformational creative human activity

The integral part of the economic complex of the country (as the branch of a national
economy and its socio-economic system)

— The engine of the process of innovative socio-economic human society development

The section of science in the field of theory and practice of training personnel for the needs
of society, the development of new techniques, methods, and technologies

The treasure trove of knowledge — set of systematized knowledge, acquired skills, innate
| ability, and practical skills, ways of thinking, professional, ideological and civil qualities,
moral and ethical values, other competencies

Integrated subsystem of general complex system of education and science

An open educational, scientific and cultural system that has its structure, purpose,
characteristics and principles of functioning and exists and develops under the influence of
the external environment (society)

Educational and upbringing process — providing new knowledge (transfer of knowledge)
for the citizens of the country and nurturing the qualities necessary for society with the
help of higher education institutions and scientific organizations

The process of searching for new knowledge (scientific activity), applied use of knowledge
and technology transfer (scientific and technical activity)

The object of transformational changes in the environment of academic capitalism

Fig.2. The unique characteristics of higher education



The authors identified the general “orientation of processes of innovative activity in
the field of higher education and science on objects and subjects of innovative

transformations. Innovative activities in the field of higher education and science are

aimed at:
1. Search, formation, accumulation, and analysis of new knowledge.
2. Use and commercialization of basic R&D results, applied research, design,

development, and implementation of new equipment and technologies.

3. Transformation of scientific research and development, other scientific and
technological achievements into new or improved products, technologies, services
introduced to the market, into a new or improved technological process used in practice, or
a new approach to social services.

4. Academic (university) entrepreneurship, technology transfer, formation of
start-up and spin-off structures.

5. Formation of entrepreneurial mentality and corporate entrepreneurial culture
in subjects of innovative activity in the system of higher education.

6. The use of new tools, methods, and technologies to accelerate the economic
growth of society

7. Formation of intellectual and formation of human capital.

8. The formation of an innovative climate in the system of higher education and
science, the development of higher education innovatics as a scientific-applied and
practical direction of transformation and improvement of the sphere higher education and
science.” (Romanovskyi & Romanovska, 2020)..

Also, the authors determined the “influence of processes of innovative activity in the
field of higher education and science on objects and subjects of innovative
transformations. Thus, the “innovative activity in the field of higher education and science
affects the objects and subjects of innovative activity for the formation of:

1. Innovative programs and projects.

2. New knowledge and intellectual products, educational and scientific services.



Innovations in higher education and science, as an open
educational, scientific and cultural system

National educational, scientific International educational,
and cultural innovations scientific and cultural
innovations
Large-scale innovation: sphere of
the hlgher education and science Innovative cooperation with
as an industry foreign national systems of higher
education and science: cooperation
Medium-sized innovation: in the field of education and
innovations implemented at the science at the state level
regional
Innovative cooperation directly
Individual innovations: the level of with foreign universities and
HEI’s, scientific institutions and research institutes

their individual divisions

Innovative methods and technics

Personal innovations of HEI's of foreign students training
employees and research institutes

Fig. 3. National and international components of the innovations in the sphere
of higher education and science, as an open educational, scientific and cultural

system

3. Innovative infrastructure in the field of higher education and science in the
national system of the socio-economic and public development, security of human life,
support of academic (university) and intellectual entrepreneurship.

4. New organizational and technical solutions of economic, administrative,
commercial, or other (non-production) nature, which significantly improve the structure
and quality of the national system of the socio-economic and public development as well
as the security of human life (non-productive and social spheres).

5. New experimental samples and innovative solutions of engineering and
technical nature, innovative technologies for the production of new products (services).

6. Academic (university) entrepreneurship, technology transfer, formation of
start-up and spin-off structures.

7. Innovative mechanisms: a) formation (formation) of markets for educational



and scientific services; b) training of labor resources of the necessary qualification; c)
education of employees' entrepreneurial mentality and integrated corporate entrepreneurial
culture.” [3].

Innovative changes in the field of higher education and science occur at the
state, industry, regional, and domestic (at the level of subjects of the higher education and
science system) levels. State administration of scientific, technical, and innovative
activities in the sphere of higher education and science is an integral part of the country's
socio-economic strategy. So, it should be carried out by means of:

a)  monitoring and analysis of the state of achievements of the world and
national systems of higher education, science, and technology, technologies and
Innovations;

b) development of an image of the future (expected) state of the higher
education system, its provision with the necessary scientific, technical, and human
resources;

c) justification of key areas of development of the higher education system in
the short, medium, and long term;

d) creation and support of innovation infrastructure, including its environmental
component;

e) legal support of state support for innovation activities;

f) financial support for priority areas of innovative development of the sphere of
higher education and science;

g)  targeted funding for education and basic research.

State measures should also ensure that:

a) capital inflows to innovative development of higher education;

b)  ahigh level of innovation is required;

c) training a sufficient number of engineers, scientists and management
personnel;

d) facilitating access of national higher education and science to foreign
markets.

The role of the state in the management of innovation activities in the field of higher



education and science is an important task of the state. For the state, it is necessary to

solve the following most important tasks (Fig. 4):

The role of state in the management of innovation activities in the field of
higher education and science

Definition of technological, economic and main goals and plans of
macroeconomic transformations for the mobilization of society with a
single focus on innovative development

Creating the necessary conditions for the organization and support of
innovation and investment processes

Combining the efforts of government agencies and business to support
innovative initiatives of higher education and science subjects, stimulate
innovation management in this area, and spread innovations in this
industry. Introduction of the H.Etzkowitz's concept of the “triple helix”
model of the creative cooperation of the triad: “universities-business-
government”

Using and improving the best international practices in the field of
innovative development of higher education and science

Actively promoting the creation of entrepreneurial intelligence and
innovative thinking in society

Fig. 4. The most important tasks of the state in the management of

innovation activities in the field of higher education and science

1. To determine the technological and economic main goals, and develop a plan for
macroeconomic transformations that will mobilize society with a single focus on
innovative development.

2. Creating the necessary conditions that best contribute to the innovation and
investment process.

3. Combining the efforts of government agencies with business to support
innovative initiatives of higher education and science subjects, stimulating innovation
management in this area, and spreading innovations in this industry. Support and practical

implementation of H.Etzkowitz's concept of innovative development of society by the



“triple helix” model [20-25] (Etzkowitz, 2003; 2008; 2019; Viale & Etzkowitz, 2010;
Dzisah & Etzkowitz, 2012; Cadorin et al., 2019).

4. To use and improve the advanced world experience in the field of innovative
development of the sphere of higher education and science.

5. Actively promoting the creation of entrepreneurial intelligence and innovative
thinking in society

Innovation management should turn into a consolidated interaction of government
and business mechanisms. Creating conditions for achieving agreement between the
interests of the state and the employee in the field of higher education and scientific and
technical activities is the main task of the state level of management. This level becomes
strategic, giving tactical and operational control to new innovative individual firms and
specialized structures in the field of higher education and science.

At the same time, academic or university entrepreneurship was noted as one of the
main motivators and engines of innovation in the sphere of higher education and science.

Summarizing the results of a comprehensive study of the phenomenon of academic
(university) entrepreneurship authors noted that entrepreneurial institutions of higher
education implement their activities in higher education in the current market laws of the
economic system, interacting with internal forces of society (with response to its
challenges and inquiries) under the influence of globalization pressure of the world
community. The authors argue that innovations in the field of higher education and science
must link to lead to innovative changes. It is reasonable to consider HEI's innovative
activity in the higher education system as an economic category related to the
capitalization and commercialization of intellectual products — knowledge, technology,
educational and scientific services, etc.

Innovations in higher education and science can lead to innovative change. These
can be innovations of the following types (Fig. 5): economic and market; technological;
organizational; structural and pedagogical; educational and pedagogical. Most of them are

either directly or indirectly initiated by academic capitalism.



Types of innovations in the higher education system

Innovations of economic Innovations of structural and
and market type pedagogical type

Innovations of Innovations of technological type
organizational type

New types of innovation in higher
Innovations of educational education and science caused by
and pedagogical type global changes, emergency and
force majeure circumstances

Fig. 5. Types of innovations in the higher education system that can lead

to innovative changes

The authors determined that “Innovations of economic and market type (Fig. 6)
united novations caused by the scientific, technical, industrial, and economic development
of society and the spread of market economic relations in all areas of socio-economic
activity of mankind, the commercialization of educational and scientific and technical
activities of HEI and all higher education (innovations of economic and industrial
development, depending on market requirements).” [3] (Romanovskii, 2012).

Economic and market innovations include such innovations that allow to reduce the
budget funding for higher education and science to obtain the necessary resources not only
for survival but also for the prosperity of HEI. They are:

1. New forms and types of financing of education and crediting of educational
services, educational institutions of various types, statutory (including — educational,
R&D, technological and cultural) activity of educational institutions; diversification of
funding sources; formation of various funds, grants, endowment institute, etc.

2. Commercialization of educational results (contract forms of education,
educational, consulting, expert, and other services), scientific and scientific-technical
activities (R&D, transfer of technology) HEI, obtaining additional financial income from
extracurricular activities (lease of property, organization of mass activities for local and

regional communities, etc.).



Innovations of economic and market type in higher education

New forms and types of financing of
education and crediting of educational
services, educational institutions of
various types, statutory (including -
educational, scientific, educational and
cultural) activity of educational
institutions; diversification of funding
sources; formation of various funds,
grands, endowment institute

Participation of universities in innovative
socio-economic local, regional and
national development, opening of new
directions of business activity, firms,
enterprises and spheres of industry

Commercialization of educational results
(contract forms of educational,
consulting, expert and other services),
scientific and scientific-technical
activities (R&D, technology transfer) of
universities, obtaining additional
financial income from extracurricular
activities (lease of property, organization
of mass events for local and regional
community, etc.)

Close cooperation with industry and
business: joint implementation of R&D,
targeted training, opening and supporting
joint ventures, joint participation in joint
stock companies

Active participation of universities in
the development of entrepreneurship;
education, training and preparation of
entrepreneurs of different types and
leaders for industry and social sphere;
developing and lobbying the necessary
regulations for the development and
support of entrepreneurship; promoting
the competitiveness of the country's
industrial and economic potential

Development of academic (university)
entrepreneurship — commercialization of
R&D results, receipt of financial income
from licensing and patent activities, as
well as shareholder dividends from the
activities of startup (spin-off and spin-
out) companies

Active participation of universities in the
competition with other universities,
improving their own image, quality of
educational and scientific services,
access to foreign educational markets,
extensive internationalization of
educational and scientific activities, the
use of international educational
standards, etc.

Fig. 6. Innovations of economic and market type in higher education

3. Participation of HEI in innovative socio-economic local, regional and national
development, opening of new directions of business activity, enterprises, and spheres of
industry.

4. Close cooperation with industry and business: joint implementation of R&D,

targeted training, opening and supporting joint ventures, joint participation in joint-



stock companies.

5. Active participation of HEI in business development; education, training and
preparation of entrepreneurs of different types and leaders for industry and social sphere;
developing and lobbying the necessary regulations for the development and support of
entrepreneurship; promoting the competitiveness of the country's industrial and economic
potential.

6. Development of academic (university) entrepreneurship - commercialization of
R&D results, receipt of financial income from licensing and patent activities, as well as
shareholder dividendsfrom the activities of startup (spin-off and spin-out) companies.

7. Active participation of HEI in competition with other HEIs, improvement of own
image, quality of educational and scientific services, access to foreign educational
markets, wide internationalization of educational and scientific activity, use of
international educational standards, etc.

Note that innovations in economic and industrial development, dependent on market
requirements, are the most painful, debatable, and unacceptable for a significant number
of educators and scientists. The intrusion of market mechanisms into the academic sphere
contradicts in many respects the notion of “pure science and education”, which are
independent of financial interventions and financial pressure. However, it is also clear that
in the context of total commercialization of all spheres of human life, global financial
crises, and the constant reduction of funding for science and education (and especially
higher education), the question of “to be or not to be” really faces a significant number of
HEIs and research institutions, and also a large number of educators and scientists in all
countries of the world. In those countries where education and science are supported, the
necessary conditions have already been created for their civilized alternative financial
support.

It is necessary to stress that university innovations are the result of the development
of academic capitalism and studies mainly both its market innovation processes spreading
to the sphere of higher education and their impact on the socio-economic sphere of

society.



6. Conclusions and recommendations

Higher education is associated with all spheres of human life because literate and
trained people are needed for life. Thus, the innovation of higher education is one of the
most interdisciplinary scientific and applied areas in the system of the diverse knowledge
of mankind.

Innovative activity in the field of higher education and science leads to serious
innovative transformations both in the entire field of higher education and science and in
its subjects — universities, research institutes, and related organizations and institutions.
Innovation activities, initiated and directed by academic capitalism in the field of higher
education and science, are primarily aimed at commercializing the results and expanding
the economic activity of universities and research institutes, and only with a focus on
social and socio-humanitarian problems of society. The state initiatives in the field of
innovative management of higher education and science in each country are designed to
strengthen the social, non-profit component of innovation in this area.

Further expedient research in the field of innovation in higher education is the study
of the “human factor” during the period of innovation, namely: innovation policy,
innovation relations, and innovation culture of subjects of higher education and science.
The study of innovation in this area can be interesting and useful for a wide range of
researchers since this area includes all higher educational institutions, scientific
institutions, and organizations, as well as legal entities involved in the educational and
scientific sphere. It should be noted that the problems of innovation policy, innovation
relations, and innovation culture of universities and research organizations that find
themselves in the conditions of academic capitalism require careful further research. And
the formation of a corporate innovative culture of employees of all levels of higher
education and science in the conditions of academic capitalism can be decisive in the

implementation of the necessary innovative changes.
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