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Abstract: In modern conditions, universities perform research activities not only for the development of
fundamental science but also for the practical use of applied research results and their integration with
the regional and national economy. There is a need for innovative competencies formation aimed at the
formation of innovative thinking among students and employees of higher educational institutions.
Practically directed scientific research is being integrated into the educational process, and a technology
transfer center is being created between the scientific and educational departments of the university. The
study purpose is to analyse university innovation infrastructure concept and consider its formation
economic features. The scientific novelty of the study results lies in the systematisation of approaches to
defining the university innovation infrastructure concept. The concept basis is a set of mechanisms and
systems ensuring the innovative university activities. The theoretical foundations of university innovation
infrastructure formation and development, its elements and subsystems composition and functionality at
the desk study level are analysed. In this process, the key focus is on the economic features of innovative
infrastructure formation and its economic effectiveness assessment. In the study course, such methods
as comparison, generalisation, compatison, abstraction, deduction, and induction were used. To achieve
the study purpose and solve the tasks set, the works of J. Yuti, F. Shapiro, N.N. Pogrebnyak, N.P.
Khveseni, V.V. Sokolova, A.M. Nosonov, A.V. Rumyantseva, and I.P. Mitrofanova were used.
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Awnnomayus: B coBpeMEHHBIX YCAOBHAX YHHBEPCUTETBI OCYILECTBAAIOT HAYIHO-HCCAEAOBATEABCKYIO
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HAyYHBIMUA U YICOHBIMU ITOAPASACACHHAMH VHHUBEPCHTETA. LIEABIO CTATBU ABASETCA AHAAU3 ITOHATHA
MHHOBAIIMOHHON HH(PACTPYKTYPHl YHUBEPCUTETA M PACCMOTPEHHE SKOHOMUYIECKIX OCODEHHOCTEN e
dopmuposanmsi. Haygras HOBH3HA PE3yABTATOB HCCACAOBAHUSA COCTOUT B CHCTEMATH3ALINN ITOAXOAOB
K OILIPEACACHUIO IIOHATHA VHHUBEPCHTETCKOM HMHHOBAIIHOHHOH HHMPACTPyKIypbl. OCHOBON AAHHOIO
IIOHATHE SIBASCTCA COBOKYIIHOCTD MEXAHHM3MOB M CHCTCM, OOCCIICYMBAIOIIUX HHHOBALIMOHHYIO
ACATEABHOCTD YHHBEpCHTETA. [ IpOaHAAMBHPOBAHBI TEOPETUIECKIE OCHOBEL (DOPMHUPOBAHUSA U PA3BUTHA
HMHHOBAIIMOHHON MH(PACTPYKTYPHL YHHBEPCUTETBI, COCTaB U (DYHKIIMOHAA €€ 9AEMEHTOB U IIOACHCTEM
Ha YpPOBHE KAMEPAABHBIX HCCACAOBaHHH. KAIOYEBOH aKIIEHT B AAHHOM IIPOLIECCE CACAAH Ha
5KOHOMHUYECKHE OCOOCHHOCTH (DOPMUPOBAHNSA HHHOBAIIMOHHON HH(MPACTPYKTYPHI H SKOHOMHYECKYEO
oreHKy e€ apdekruBHOCTH. B X0A€ MCCAEAOBAHMSA OBIAM HCITOAB30BAH TAKHE METOABI KAK CPABHEHIIE,
0000IIIEHne, COIIOCTABACHHE, aAOCTPATHPOBAHUE, ACAYKLIUA H HHAYKIHA. AAf AOCTHDKCHUA ILIEAN
pelIeHHs IOCTABACHHBIX 3aAa9 OBIAM HCIIO0AB30BaHbI paboTel 7K. FOTH, @. [Tamupo, H.H. [TorpebHsxa,
H.IT. XBecenn, B.B. Coxonosoit, A.M. Hoconosa, A.B. Pymsnmesoi u V1.IT. Murpodarosoii.

Karwueswie crosa: HMHHOBAITMOHHAA HH(bpaC'prK'F}’pa YHHUBEPCHUTCTA, 6I/I3HCC—I/IHKY62.TOP, HMHHOBAIITMMOHHAA
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Abbreviations:
IAR is intellectual activity results,

ISTC is innovative scientific and technological centers.

Introduction

At the present global economic development stage, the university is involved in the
innovation activities of a region or country through interaction with government agencies and
representatives of the private sector of the economy. It is necessary to modernise traditional
methods of conducting scientific research and development to accelerate the latest technologies
transfer created on a university basis and to the innovative goods, works, and services market.
According to the new conditions, new departments are being formed at universities to
implement their innovation activities.

The university innovation infrastructure is a method of organising and implementing
innovative university activities. It consists of several subsystems providing various kinds of
services. Budget subsidies are the main source of financing for creating and operating university
innovation infrastructure. From an economic viewpoint, it is necessary to consider the cost ratio
of creating an innovation infrastructure at the university with the proceeds from the sale of
innovative goods, works, and services developed within the framework of the elements of this
structure. It is necessary to assess the economic feasibility of forming an innovation
infrastructure within each university individually.

Having become a participant in the innovative economy, the university participates in
government projects, providing its innovative resources and developments. Universities also
attract private investors to implement joint innovative projects. At the same time, university
departments created to perform innovative activities allow students to create innovative business
projects and provide them with assistance in obtaining support measures.

The stated provisions indicate the study topic’s relevance.
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The study purpose is to consider the concept and features of the formation and
development of university innovation infrastructures in Russia and foreign countries.

The study object is the innovation of higher school sector activities.

The study subject is the university innovation infrastructure in Russia and abroad.

The scientific novelty of the study results lies in the systematisation of approaches to
defining the university innovation infrastructure concept. The concept basis is a set of
mechanisms and systems that ensure the innovative university activity. The theoretical
foundations of the university innovation infrastructure formation and development, its elements
and subsystems composition and functionality at the desk study level are analysed. In this
process, the key focus is on the economic features of innovation infrastructure formation and
its economic effectiveness assessment.

In the study course, such methods as comparison, generalisation, comparison, abstraction,
deduction and induction were used.

To achieve the study purpose and solve the tasks set, the works of J. Uti, F. Shapiro, N.N.
Pogrebnyak, N.P. Khveseni, V.V. Sokolova, A.M. Nosonov, A.V. Rumyantseva and LP.

Mitrofanova were used.

Results

Currently, the term “innovation infrastructure” is entrenched in the scientific literature to a
greater extent in relation to national and regional structures. The works of scientists and
researchers consider various approaches to the essence of innovative university activity. For
example, N.N. Pogrebnyak considers one of the key functions of universities the involvement
of students in research activities, which is conducting research aimed at obtaining new
knowledge, just like its subsequent systematisation and practical application (Pogrebnyak, 2019).
N.P. Khvesenya focuses on assessing the commercial significance and protecting the rights to
the results of innovative activities, just like attracting investors (Khvesenya, 2018, pp. §4-86). V.V.
Sokolova divides innovation infrastructure into tangible and intangible (Sokolova, 2014). A.M.
Nosonov considers the university innovation infrastructure as a set of management systems,
information technologies and financing sources (Nosonor, 2079). A.V. Rumyantseva suggests
various approaches to assessing the effectiveness of innovation infrastructure subjects’ activities
(Rumyantseva et al., 2017). L.P. Mitrofanova offers a university innovation infrastructure
effectiveness assessment based on coefficients (Mitrofanova & Zakharova, 2017).

In modern conditions, the digital transformation of all public life spheres is intensifying,
which, in turn, leads to the digitalisation of educational processes and research activities in the
process of forming a new innovative university development model. The life cycle of a higher
education system based on a research model is coming to an end. There is a need to improve
the existing university management system, leading to the issue of higher educational institutions’
transformation into a space for innovation and the development of new business lines.

The innovative university model, undergone transformation according to the global
challenges of our time, consists of four main blocks presented in the article appendix (Tuble 7).

So, having considered it, the author concludes that the innovative university transformation

represents integrating innovative activities process into the core university activities, just like the
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creation of new management systems to ensure the sustainable functioning of higher education
institutions in the face of modern challenges.

Research activities are worth distinguishing from innovative university activities. If the first
is aimed primarily at obtaining new knowledge, then the second aims at the subsequent
commercialisation of this knowledge.

The university’s research activities include:

e fundamental scientific research aimed obtaining new knowledge about the basic laws of the
functioning and development of nature and society;

e applied scientific research aimed primarily at applying new knowledge to solve specific
problems;

e cxploratory scientific research aimed scientific research focused on the practical application

of the acquired knowledge (Garanin & Sandler, 2020).

The innovative university activity includes scientific, technical, organisational, financial, and
commercial activities aimed at implementing innovative projects and creating innovation
infrastructure.

The term innovation is based on the Latin word “innovationem”, meaning “to change” or
“to modernise” in English. The innovation essence is renewal based on changing the way
decisions are made and abandoning the usual methods (Ivashchenko, 2020). Innovation serves as
a bridge between science and entrepreneurship.

The innovative university development is a purposeful process of forming the innovative
higher educational institution potential to develop scientific, technical, and entrepreneurial
activities aimed at obtaining significant results for the innovation national economy development
and strengthening the university’s position (Yurchenko, 2019).

The innovative university development is characterised by innovation introduction in all
areas of the university activities to increase the university competitiveness at the regional,
national, and global levels. The following conditions that are necessary for the innovative
development of the university are identified:

e free interaction of subjects of innovative activity;

e availability of resources for research and entrepreneurial activities;

e consideration of the mutual interests of participants in innovation activities;

e  practical usefulness of potential results of innovative activity (Yurchenko, 2019).

The main objectives of innovative university development are:

e introduction of innovations in educational activities;
e motivation of staff and students to conduct scientific research;
e interaction with external actors within the framework of scientific activities;

e introduction of innovations in the promotion of educational services on the foreign and

international market;
e attracting investors to finance the innovative activities of the university;
e formation and development of the innovation university infrastructure;

e development of information technology support for the University (Yurchenko, 2019).
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Next, it is necessary to consider the definitions of the term “innovative infrastructure”,
presented by various authors, to derive the concept of “university innovation infrastructure”,
which will be used in this research work. The main approaches to the definition of the
“innovation infrastructure” concept are presented in the appendix to the article (Table 2).

Based on the definitions of the term “innovation infrastructure” presented in Table 2, the
author concludes that, in general, innovation infrastructure is a set of institutions that support
innovation activities.

Thus, within the framework of this research work, based on the definitions presented in
Table 5, the “university innovation infrastructure” concept is derived, presented as follows: a set
of organizational and managerial, logistical, financial, personnel, and information systems of the
university interacting throughout the period of scientific knowledge transformation into the final
innovative product and ensuring the innovation activities implementation.

Functional subsystems reflecting the essence of the university innovation infrastructure are
presented in the article appendix (Tuble 4; Table 5).

The university innovation infrastructure elements ensure the innovative university activities.
The university innovation infrastructure development and implementation is to maintain and
develop the scientific and logistical university potential. It is worth noting that the university
innovation infrastructure can be considered as information and communication support for
innovation activities in higher educational institutions of the humanities.

In a broad sense, V.V. Sokolova identifies two types of innovation infrastructure—tangible
(technoparks, business incubators, technical and innovation centers, technology transfer centers,
etc.) and intangible (intellectual property protection services, intellectual product promotion
services, outsourcing, etc.) (Sokolova, 2014).

In a narrower sense, the following fundamental elements of the university innovation
infrastructure can be distinguished:

e innovative educational programmes;

e scientific and production facilities (business incubators, technology parks, laboratories, etc.);
e small innovative enterprises (MIPS);

e university departments, whose activities are aimed at supporting innovation activities;

e  structures that ensure the innovation activities management (Sokolova, 2014).

Another approach to determining the composition of the university innovation
infrastructure is proposed by S.V. Valdaytsev, N.N. Molchanov and K. Petsoldt. In their work,
scientists consider innovative infrastructure as the primary basis and tool for developing its
innovative potential. In this case, the innovation infrastructure will include the following

elements:

e problem-oriented small innovative firms whose activities are aimed at solving scientific and

industrial problems;

e innovative structures that promote the commercialisation of the results of scientific and

technical activities;
e incubator of small enterprises;

e asystem for training managers (I/aldaytsev et al., 2013).
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The essence of some of the above-mentioned elements of the university innovation
infrastructure is presented in the article appendix (Table 4).

It is worth noting that it is customary to distinguish between full- and incomplete-cycle
business accelerators. The former supports the functioning of projects differing in life cycle
stages, including projects that are just emerging. Incomplete business accelerators work with
already proven projects already backed by a registered legal entity, a working team, or some
working prototype (On Innovative. .., 2017).

ISTC activities are regulated by Federal Law No. 216-FZ. The innovative scientific and
technological centre territory means a set of land plots or parts thereof operating in a specific
legal regime intended for implementing the project and included in the innovative scientific and
technological centre territory boundaries (On Innovative. .., 2017).

The innovative scientific and technological center includes buildings, structures, and objects
of communal, social, and transport infrastructure.

Yu.V. Daneikin and O.P. Ivanova propose to evaluate the university’s contribution to the
ISTC creation and development using the following indicators:

e the number of high-tech jobs created with the participation of the university ISTC;

e increase in the volume of total revenue of the participating ISTC companies;

e the number of people enrolled in the university’s continuing education programmes
designed to meet the needs of the ISTC for specialists;

e the number of patent applications of the participating ISTC companies;

e the share of participating enterprises’ products exports in the total volume of products
shipped, works performed, and services rendered;

e increasing the number of intellectual property objects;

e the share of the products of the high-tech and knowledge-intensive industries ISTC in the
gross regional product of the region;

e the share of new and improved high-tech products in the total volume of shipped products;

e the ratio of actual and target values of successfully implemented and stably functioning
innovative projects of industrial enterprises with the university support;

e technological readiness coefficient—an indicator characterising the readiness of an
enterprise for innovation, for introducing and developing innovative technologies and
modernising production;

e the production readiness level of the ISTC participant’s projects, developed with the
participation of the university (determines the readiness to create a product production from
the layout level to the industrial sample and shows the creation of effective production
(experimental, pilot, setial)) (Daneikin & Ivanova, 2020).

The elements of various innovation infrastructures of some Russian universities are
presented in the article appendix (Table 3).

Based on the data in the appendix, the author can conclude that the Russian universities
under consideration have similar innovation infrastructures; their elements include technoparks,
collective use centres, business incubators, technology transfer centres and small innovative

enterprises created based on the university.



European Scientific e-Journal, ISSN 2695-0243, No. 27 (2023)

In the Russian Federation, the most well-known business accelerator was created at Moscow
State University. It is part of the innovative scientific and technological centre of Moscow State
University “Vorobyovy Gory”. Residents are provided with seed investments, access to the
business incubator infrastructure and assistance in developing a business model. Participation in
the startup development programme lasts four weeks. However, it is worth noting that you can
use the services of a business accelerator if you only have an idea.

The combination of university innovation infrastructure contributes elements to the
creation and development of small innovative enterprises established on a university basis, just
like the implementation of innovative university activities, thereby ensuring the functioning of
the academic entrepreneurship system.

Small innovative enterprises are the general academic entrepreneurship system element.
Under a small innovative enterprise, it is customary to designate an economic company created
by an educational or research institution with joint participation with a private partner. Its
activities are aimed at introducing innovative activity results to the market (Gubin & Lakhno,
2017). It is customary to refer to small innovative enterprises as knowledge-intensive
organisations operating in innovative technologies.

The Strategy for the Development of Science and Innovation in the Russian Federation for
the Period up to 2015 presents a small innovative enterprise concept. In the specified regulatory
framework, this term refers to a small enterprise. Its activities are aimed at performing works or
providing services to create new or improved products, just like the modernisation of production
processes (Strategy. .., 2000).

Also, the definition of a small innovative enterprise is presented in paragraph 2 of the
Recommendations on Ensuring Coordination of Programmes Implemented for State Support
of Small and Medium-Sized Businesses, Promoting Self-Employment of Unemployed Citizens,
Supporting Small Forms of Farming in Rural Areas and Supporting Small Forms of Innovative
Entrepreneurship. In this regulatory legal act, a small innovative enterprise is defined as a legal
entity operating in the small or medium-sized enterprise form and performing activities for
producing innovative goods or providing innovative services. The core condition for classifying
an organisation as a small innovative enterprise is the implementation of costs for technological
innovations (Recommendations. .., 2017).

At this moment, an exhaustive list of regulatory legal acts regulating the activities of small
innovative enterprises established at universities has not yet been created.

The basic list of normative legal acts regulating innovation activities in the Russian
Federation as a whole includes the Constitution of the Russian Federation, the Civil Code of the
Russian Federation, the Tax Code of the Russian Federation and Federal Law No. 39-FZ “On
Investment Activities in the Russian Federation Performed in the Form of Capital Investments”.

The regulatory system and legal regulation of small innovative enterprises established based
on higher educational institutions are presented in the article appendix (Tuble 5).

In addition, according to Law No. 209-FZ (On the Development. .., 2007), at least one of the
following must be performed to classify an organisation as a small enterprise conditions:

1. For business companies, business partnerships, and business partnerships, at least one of

the following requirements must be met:
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e the shares of the organisation traded on the securities market belong to the shares of the
high-tech sector;

e the main activity of the organisation is the introduction of innovative activity results to the
market;

e the status of a participant in the Skolkovo Innovation Center project;

e the organisation providing state support for innovation activities is the founder or
participant of a business company;

e if the organisation is a public joint-stock company, at least 50% of its shares must be owned
by the state;

e the organisation was created in the form of a state corporation;

e the organisation was created through the reorganisation of the Russian Nanotechnology
Corporation.

2. The average number of employees for the previous calendar year of business companies,
business partnerships, and business partnerships that meet one of the requirements:

e up to 100 people for small enterprises (microenterprises stand out among small
enterprises—up to 15 people);

e from 101 to 250 people for medium-sized enterprises.

3. The organisation’s income received from entrepreneurial activity for the previous
calendar year should not exceed the limits established by the Government of the Russian
Federation for each category of small and medium-sized businesses.

The procedure for creating a small innovative enterprise consists of the following steps (O
Science. .., 1996):

e the management of an educational or research institution decides on the creation of a small
innovative enterprise;

e registration of the intellectual property right to innovation and calculation of its cost;

e collection and preparation of documents necessary for registration of a small innovative
enterprise, including constituent documents, license agreement, minutes of the general
meeting, etc.;

e registration of a legal entity;

e notification of the Ministry of Education and Science on small innovative enterprise
establishment (Swall innovative enterprise. .., 2023).

State support for the activities of small innovative enterprises established at universities is
performed in the following areas:

e financing the innovative infrastructure facilities development;

e legal protection of innovation activity results;

e development and implementation of training and advanced training programs for personnel
engaged in the innovation sectof;

e internship and professional development of personnel;

e  consulting services (Swall innovative enterprise. .., 2023).
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It is worth noting that the existing regulatory framework governing the activities of small
innovative enterprises regulates their definition and concept to a greater extent than business
activities, sources of financing and functioning features.

State support for creating and developing the university innovation infrastructure consists
of providing financial resources in the following areas:

e creating and developing innovative infrastructure facilities in universities, just like their
equipment with modern equipment and software;

e legal protection of the IAR;

e  cvaluating the IAR;

e implementing and developing targeted training and advanced training programmes in small
innovative entrepreneurship;

e developing educational, methodological, scientific and methodological support for small
and medium-sized businesses;

e internship and advanced training of university staff in foreign universities to apply positive
experience in the formation and development of innovative infrastructure;

e  consulting services of Russian and foreign experts in technology transfer;

e creating and developing small innovative enterprises (On State Support. .., 2010).

In these areas, budget allocations are provided on a competitive basis based on the results
of innovative infrastructure development programme selection. In the Russian Federation,
universities performing fundamental and applied scientific research in priority areas of science,
technology and technology development can participate in the competition (On State Support. . .,
2010).

The core indicators for evaluating the implementation of the university innovation
infrastructure development programme include:

e the complexity of the created innovative infrastructure of the educational institution and
the amount of work and services performed on its basis;

e an effective IAR registration and accounting system;

e the number of reeds accepted for budget accounting;

e the number of legal entities created by an educational institution that contributes to the
practical innovative product implementation;

e the number of jobs in the created innovation infrastructure and legal entities described
above;

e the number of students, postgraduates and representatives of the teaching staff involved in
the work of these persons;

e the number of ongoing projects supported by the Fund for Assistance to the Development
of Small Enterprises in the Scientific and Technical Field and other organisations, just like
the amount of extra-budgetary funds raised,;

e the volume of research and development work performed in an educational institution;

e the number of trained and qualified innovation-oriented representatives of small and
medium-sized innovative businesses according to programmes developed in an educational

institution;
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e the number of faculty and staff who have completed internships and advanced training
programmes in innovative entrepreneurship and technology transfer based on innovative
infrastructure facilities of leading foreign universities;

e the volume of high-tech products created using innovative educational institution
infrastructure elements (On State Support. .., 2010).

However, innovative infrastructure is worth creating at universities, regardless of their
profile. The social sciences and humanities are not represented in the priority areas of the Russian
Federation’s science and technology development, and, therefore, universities of this profile
cannot participate in the above-mentioned competition.

At the same time, creating a business incubator based on the University of Social Sciences
and Humanities would increase the implementation of innovative services developed in this
industry. It is advisable to add additional indicators related to the provision of intangible
innovative services to the assessment indicators listed above.

According to T.V. Mirolyubova and P.A. Sukhanova, the cost-effective innovative
infrastructure of the Russian university is worth forming in the context of the following four
directions:

1. Stimulating university research through the creation of an R&D marketing department
aimed at providing assistance in obtaining grants and finding business partners for
promising projects.

2. Ensuring technology transfer through the creation of an appropriate office related to the
management of the university’s intellectual property created in its laboratories, in terms of
preparing documentation and providing financial, legal and marketing services. In addition,
within the framework of this direction, it is proposed to create an experimental production
centre at technical universities, whose activities are related to the provision of services for
the development of design, regulatory, technical and operational documentation, just like
the creation of experimental products and prototypes of an innovative product. The authors
consider the creation of a collective centre for experimental production, whose services can
be used by several universities, to be the most appropriate.

3. Development of entrepreneurial abilities. Within the framework of this direction, it is
proposed to create a club of entrepreneurs providing educational services and mentoring
support, just like mediation in attracting investors’ process.

4. Stimulating entrepreneurial activity within the framework of a range of services provided by
the university business incubator (Mirolyubova & Sukhanova, 2013).

In addition to the listed areas, it is necessary to add a direction for implementing scientific
and practical projects by creating small innovative enterprises based on universities. Participation
in the distribution of profits from the activities of small innovative enterprises will increase the
economic effect of the university’s investments in forming and developing innovative
infrastructure.

D.Y. Mironova believes that forming the university innovation infrastructure is worth
considering from the viewpoint of innovative projects’ development and commercialisation.
Therefore, the main focus is on creating the university’s project office and technology transfer

centre.

10
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One of the core goals of creating a project office at the university is to conduct project-
oriented management aimed at obtaining cost-effective results from promoting ideas to the
market. The implementation of research projects created at the university is aimed at further
IAR commercialisation (Mzronova, 2023).

Technology transfer centre activities are significant for building long-term cooperation
between scientific organisations, and universities with industrial enterprises. They solve the tasks
of finding orders and introducing university developments into the real sector of the economy,
just like from the agenda of applied research (Chernyshenko, 2023). Technology transfer centres
are focused on building long-term cooperation between universities and scientific organisations
with enterprises in the real sector of the economy.

The mechanism for developing technology transfer centres was launched in 2021 as part of
the federal project “Development of Large-Scale Scientific and Technological Projects in Priority
Research Areas” of the national project “Science and Universities”.

When forming the university innovation infrastructure, it is advisable to use qualitative
criteria for evaluating the regional innovation systems’ effectiveness, including the following
indicators:

e the degree of regional economy readiness for introducing innovations;

e the amount by which each unit of investment in science and education increases the size of
the gross regional product on average;

e the time interval during which innovations, just like professional development, have an
impact on the gross regional product size;

e increase in the share of intangible assets in the total asset structure of the organisation;

e the growth of investments in the labour reproduction;

e the amount of absolute savings in working time due to increased labour productivity;

e the service sector’s predominance in the overall gross regional product structure (Sukhanova,

2012).

P.A. Sukhanova, based on the analysis of the financial results of US universities’ innovation
activity, identifies the following indicators of the economic efficiency of the university
innovation infrastructure:

e the amount of financial support for scientific research;

e the number of registered inventions;

e the number of patents;

e the number of technologies released to the market that have generated revenue;
e the number of licenses issued;

e the total amount of royalties received;

e the number of startups;

e income from the sale of shares in the ownership of startups (Sukhanova, 2012).

It is advisable to supplement this list with such indicators as “the number of ‘surviving’
startups”, “the number of income-generating small innovative enterprises”, “the number of
business partners of the university” and “the share of innovative products of the university in

the total volume of innovative goods, works and services”. The new indicators will provide more

11



European Scientific e-Journal, ISSN 2695-0243, No. 27 (2023)

information about the economic impact of the innovative university activities, just like allowing

the assessment of the availability of university partnerships that contribute to its intellectual

activity results commercialisation.

At the same time, it is worth noting that the listed indicators of economic efficiency are
more related to technical areas, which corresponds to the priority areas of the Russian
Federation’s science, technology and technology development. Innovation activity regulation in
the social and humanitarian sphere is less developed since the short-term economic effect in this
industry is almost difficult to determine, and the medium-term one is inferior to the technical
sphere since the vast majority of such projects are designed for the future, i.e., they are long-
term.

It is advisable to supplement the above indicators with criteria for assessing economic
efficiency in the social and humanitarian sphere:

e the number of copyright objects created in the university department;

e the number of income-generating implemented social and humanitarian projects;

e the number of innovative services users;

e the methods of promoting innovative services and the effectiveness of their application;

e the number of private investors who financed social and humanitarian projects;

e the annual revenue amount ratio to the volume of investments, both for the reporting
period and incrementally, to last year, considering the project implementation plan.

At the present stage of economic development, Russian universities of the social and
humanitarian profile are creating clubs of entrepreneurs and business accelerators that provide
consulting, just like logistical services for student innovation project development.
Communication platforms are being developed for the exchange of various participants’
practices.

To improve the economic efficiency of university innovation infrastructure, according to
1.V. Titovich, it is necessary:

e develop and approve a regulatory legal act providing for creating endowment funds in
universities (endowment fund), i.e., a part of the property of a non-profit organisation
formed and replenished by donations, property received by will, just like by unused income
from the trust management of the specified property and transferred by a non-profit
organization to the trust management of a company to generate income used to finance the
statutory activities of such a non-profit organisation or other non-profit organizations (On
the Procedure. .., 20006);

e review the legislative framework to expand the capabilities of customers to participate in
forming modern and innovative educational, scientific and laboratory facilities at
universities;

e stimulate the domestic manufacturers’ interest in purchasing technologies and patents for
producing products from universities (17zovich, 2079).

The coefficients presented in the appendix to the article (Table 6) can be used to assess the
university innovation infrastructure effectiveness.

The coefficients presented in Table 6 make it possible to assess the profitability and
profitability of the innovative infrastructure, the growth rate of its development and the potential
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of personnel. From the viewpoint of the economic efficiency of the innovative infrastructure,
the IAR commercialisation coefficient and the IAR creation efficiency coefficient are of the
greatest interest. These coefficients allow you to estimate the return on invested funds. The
growth coefficient, involvement coefficient, and human resource potential coefficient can be
used to economically assess the innovative infrastructure quality.

The presented coefficients can be supplemented with indicators characterising the various
innovation stages’ cost-effectiveness:

1. Cost-effectiveness of the R&D stage [34]:

CErgp = <7 ZliV:TLtﬂQIZiﬁZf:TLt:l: L )

r=1,t=1 Hre=Xg=1 =1 Hqt=Xt=1(H2—H1)

M

N is the number of independently developed innovations;
K is the number of intellectual property objects acquired,;
R is the total number of innovations as R&D result and intellectual property acquisition in the
external environment;
Q is the number of intellectual property objects of R&D results implemented in the external
environment and not used in the activity of the subject;
Hj; is the cost of resources in monetary terms for the independent creation of the 7" innovation
in 7 year;
Hj, is the cost of acquiring the /" intellectual property object in the external environment for #
year;
H,, is total actual R&D costs and intellectual property acquisition in the external environment
in 7 year;
Hg; is profit from the implementation of ¢ innovations in the external environment in 7 year;
H, is incomplete studies at the beginning of the analysed period in value terms;
H, is incomplete studies at the end of the analysed period,;
T is the number of analysed period years.

2. Cost-effectiveness of IAR development (implementation) stage (Rumyantseva et al., 2017):

NT
CEs = % @)

j=1t=1"jt

N is the number of implemented innovations (inventions, technical solutions, ideas);

K is the number of developed innovations (inventions, technical solutions, ideas);

Ci¢ is the cost of resources for the development of the /* implemented innovation
(invention, technical solution, idea) for 7 year;

Cj¢ is the cost of resources for the development of the /" innovation (invention, technical
solution, idea) for 7 year;

T is the number of analysed period years.

3. Cost-effectiveness of innovation activities (Rumyantseva et al., 2017):

CEj4 = CEggp X CEjs, ©)

CERgp is cost-effectiveness of the R&D stage;

CE;s — cost-effectiveness of the invention implementation stage.

13



European Scientific e-Journal, ISSN 2695-0243, No. 27 (2023)

An economic assessment of the university innovation infrastructure quality as a set of
individual properties, characteristics, and functions of an object is, on the one hand, an
assessment by the university of the economic costs of creating and operating an innovation
infrastructure and a possible economic effect, on the other hand, an assessment by consumers
of the costs of using innovative infrastructure services and the degree of satisfaction of their
needs (Petrov, 2020).

The following methods can be used for the economic assessment of quality:

e registration method based on systematic observations and fixation of the number of some
events or objects with their subsequent statistical processing (manufacturability, efficiency,
unification (standardization), patent and legal indicators, etc.).

e calculation method based on the use of formulas, just like theoretical or empirical
knowledge about the dependence of quality indicators on various parameters of a product
or service (Methods. .., n.d.).

Conclusion

Thus, the innovative university transformation is a response to the global challenges of
modernity, due to the obsolescence of the research model of higher educational institutions. The
core significance is acquired by the innovative university development, which is the process of
introducing innovations to develop scientific, technical and entrepreneurial activities to ensure
the university’s competitiveness and national welfare growth. The innovative university
development takes place in close cooperation with external organisations, ensuring innovation
development and implementation.

The university innovation infrastructure is a set of mechanisms and systems ensuring the
innovation institution’s activity. The innovation infrastructure elements include innovative
educational programmes, research and production facilities, small innovative enterprises, and
university departments whose activities are aimed at supporting innovation activities and
structures ensuring innovation activities management. Large Russian universities have similar
innovative structures, including technoparks, collective use centres, business incubators,
technology transfer centres and small innovative enterprises established based on the university.
The university innovation infrastructure development contributes to strengthening academic
entrepreneurship by providing the necessary resources.

Academic entrepreneurship is a new form of interaction between science and business
aimed at the introduction and subsequent commercialisation of innovations. A new market for
innovative educational services is emerging. A key element in the system of academic
entrepreneurship is a small innovative enterprise established at the university. At this stage of
society’s development, the legal regulation of academic entrepreneurship is insufficiently
developed. The main normative legal acts regulating the activities of small innovative enterprises
are federal laws, resolutions of the Government of the Russian Federation and an order of the
Ministry of Education and Science of the Russian Federation.

The main economic feature forming the university innovation infrastructure is that at this
economic development stage in the Russian Federation, the general financing source for
innovation activities is budget subsidies on a competitive basis. However, in the medium term,

universities should strive to obtain additional financial resources from IAR commercialisation to
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ensure further R&D development, increasing their funds. Also, the main features to form the
university innovation infrastructure include stimulating university research, entrepreneurship
and technology transfer, the creation of project offices and small innovative enterprises.

When forming an innovation infrastructure, it is necessary to consider and the economic
capabilities of the university, both the state of the regional and national economies, their
readiness to introduce innovations. Regulatory legal acts regulating this area are worth reviewing
to improve the mechanism of innovative activities implementation. In addition, it is necessary
to encourage domestic producers to create research and production clusters using the research
university potential. It is also possible to attract universities’ research resources to solve business
problems.

To assess the economic efficiency and quality of functioning the university innovation
infrastructure, indicators such as the amount of financial support for scientific research, income
from the sale of shares in the ownership of startups, the number of registered inventions, patents,
startups, technologies, licenses and royalties received can be used. At the same time, to assess
profitability and human resources, the IAR commercialisation coefficient, IAR creation
efficiency coefficient, growth coefficient, involvement coefficient, and human potential

coefficient, just like indicators of various innovation stages cost-effectiveness.
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Appendix

Table 1. Model of an innovative university

Name of the block

Content

Education and research

The basic block represents the main university’s activity, supports
the sustainable existence and functioning of the university.

Innovations An innovation management system that stimulates innovation
activities within the university.
Transfromation The university’s management system, responsible for establishing

the relationship between research and university’s innovation
activities.

Strategic management

This unit is responsible for forecasting the university’s activities,
preparing it for new transformations and developing strategic
development plans.

Resource: Garanin, 2079.

Table 2. Approaches to innovation infrastructure definition

Source

Definition of “innovation infrastructure” concept

1

2

On Science and State Scientific
and Technical Policy. Federal
Law No. 127-FZ dated August
23,1996

A set of organizations contributing to the implementation of
innovative projects, including the provision of managerial,
logistical, financial, information, personnel, consulting, and
organizational services (On Science. .., 19906).

On the Concept of Long-term
socio-economic Development of
the Russian Federation for the
petiod up to 2020. Decree of the
Government of the Russian
Federation No. 1662-r dated
November 17, 2008

A set of interacting organizations engaged in the production or
commercial sale of knowledge and technologies, just like a
complex of legal, financial and social institutions (O the Concept. ..,
2008).

K.Y. Kulakov, N.G. Verstina,
T.S. Meshcheryakova

A set of elements systematized into five subsystems (financial,
production and technological, information, personnel, expert

consulting), and supporting innovative activities (Kw/akov et al.,
2022).

G. Shienstock, T. Hamalainen

A set of institutions and mechanisms functioning to ensure the
knowledge transformation process including the following stages
such as acquisition, production, dissemination, standardisation,
application, and further optimisation (Schienstock & Hdépldinen,
2001).

J. Youtie, F. Shapiro

A structure that ensures the interaction of components of the
external and university’s internal environment to manage and
coordinate innovative activities (Youtie & Shapira, 2008).

M.F. Zozulya, S.V. Khakhanova

A specific complex of interacting systems and organisational
elements having a multilevel structure and covering the entire
period of scientific, scientific, technical and innovative activities
(Zozulich & Khakbanov, 2017).

M.Z. Ilchikov

A set of scientific and technical, educational, industrial,
technological and innovative organisations ensuring the
implementation of innovative activities (Ichikor, 20217).

A.M. Nosonov

a set of management systems, institutions, information
technologies, research and educational institutions and sources of
financing that create prerequisites for realising regional innovation
potential (Nosonoy, 2019).
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R.V. Komisaruk

a set of organisations whose activities are aimed at providing

including the provision of managerial, logistical, financial,
information, personnel, consulting and organizational services
(Komisarnk, 2022).

support for scientific and scientific-technical activities, just like
providing support for the implementation of innovative projects

Resource: Authort’s research on scientific articles.

Table 3. Functional subsystems of the university innovation infrastructure

Subsystem

Functions Structure

Financial

Managing the university’s Financial institutions and funds

financial flows

Material and technical

Providing the material resources
and technological base

Technoparks, business incubators,
technology transfer centers,
innovation and technology centres

resources and their free exchange | information centres, hardware

Personnel Training of highly qualified Innovative educational programmes
personnel capable of working in | and advanced training courses within
an innovative environment the university

Information Ensuring access to information Software, Internet resources,

Organisational and
managerial

University innovation
management

University departments

Resource: Onishehenko, 2020, pp. 27.

Table 4. The essence of the main elements of the university innovation infrastructure

Element

Essence

Technopark

A scientific and industrial territorial complex, whose activities are

development (University, 2023). The technopark includes research
institutes, industrial facilities, business centers, exhibition grounds,
educational institutions, and service facilities.

aimed at creating a favourable environment for innovative enterprises

The Collective Use Center

unique devices and installations by structural university divisions.

A university division created to ensure the collective use of expensive,

Business Incubator

An organisation whose activities are aimed at supporting newly
established and developing innovative companies through the

legal, and consulting services.

provision of a full range of services, including office space, equipment,

Business Accelerator

It is a model of support for a developing business to accelerate the
consultations, trainings, legal, and accounting support, mentoring,

the business accelerator, cycles of lectures, seminars, trainings and
master classes can be held aimed at the formation of special
knowledge, skills and abilities. The key function of the business
accelerator is to provide financial support to a business that is just
starting to function.

information, logistics and PR support. Also, within the framework of

qualitative development of the project. This model offers office space,

Technology Transfer
Center

A university division created with the aim of commercialising the
results of scientific research and development obtained by research
institutes.

Innovative Scientific and
Technological Center
(ISTC)

on a territory determined by the Government of the Russian
Federation (On Innovative. .., 2017).

A set of organisations engaged in scientific and technological activities
and other persons ensuring the functioning of such a center operating

Resource: Authot’s research.
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Table 5. The system of small innovative enterprises regulatory and legal regulation

No. 273-FZ
On Science and State Scientific and
Technical Policy. No. 127-FZ

Regulatory document List of regulatory documents Scope of regulation
type

Federal Law The Constitution of the Russian Basic regulation of innovation
Federation, the Civil Code of the Russian | activity in the Russian Federation
Federation, the Tax Code of the Russian
Federation

Federal Law On Investment Activities in the Russian | Criteria for classifying
Federation Performed in the Form of organisations as small or
Capital Investments. No. 39-FZ medium-sized businesses
On the Development of Small and
Medium-Sized Enterprises in the Russian
Federation. No. 209-FZ

Federal Law On Education in the Russian Federation. | Regulation of the establishment

of small innovative enterprises at
universities, just like their
subsequent activities’ regulation

Resolution of the
Russian Federation
Government

On State Support for the Development
of Innovation Infrastructure in Federal
Educational Institutions of Higher
Professional Education. No. 219

State support for small innovative
entrepreneurship in universities
to create an innovative
environment

Order of the Russian
Federation executive
authority

On the Organisation of Work in the
Ministry of Education and Science of the
Russian Federation on the Registration of
Notifications on the Creation of Business
Companies and Business Partnerships.
Otder of the Ministry of Education and
Science of the Russian Federation No.
43,

Regulates the accounting of
business entities established at
higher educational institutions

Resource: Authot’s research.

Table 6. Coefficients for evaluating the innovation infrastructure effectiveness

The coefficient name | The coefficient content Formula Symbols

IAR commercialisation | Assessment of the IAR C. = Niar C. is IAR commercialisation

coefficient demand in the market ¢ Nigr coefficient;

N, is the number of
commercialised IARs of the
reporting period;

N, is the total number of
IARs of the reporting period.

Efficiency factor of Evaluating the _ Pc | C, is TAR creation efficiency

IAR creating effectiveness of IAR Ce = Cc X C_cc coefficient;
commercialisation C. is IAR commercialisation
transactions coefficient;

P, is profit from IAR
commercialisation;

C, is the costs of IAR
creation and its
commercialisation.

Growth rate Assessment of the R. = Niie Ry is the growth rate of the
innovation Nije innovation infrastructure;
infrastructure
development
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sustainability,
considering the
dynamics of jobs
created by it

Njie 1s the number of
innovation infrastructure
elements created in the
reporting period;

Nj;, is the total number of
innovation infrastructure
elements.

employees

Engagement rate Assessment of the level R = s +Ne | R, is engagement rate;
of students, ¢ N;+ N, |ng and n, are the number
postgraduates and of students and university
university staff employees engaged in
involvement in innovative activities,
innovative activities respectively;
Nz, and Ny, are the total
number of students and
employees of the university,
respectively.
Human resource Assessment of the Cr = Nea Cp is human resource
potential coefficient qualification level of e TN potential coefficient;

Neq is the number of
university employees
advancing their qualifications
in innovative
entrepreneurship and
technology transfer;

N, is the total number

of university employees

Resource: Mitrofanova & Zakbarova, 2017.
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