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MODEL OF PROJECT-ORIENTED MANAGEMENT OF SCIENTIFIC ACTIVITY OF
HIGHER EDUCATION INSTITUTIONS WITHIN INNOVATIVE PROGRAMS

It is proved that there is an effective socioeconomic development driver of the state considering carrying out
the innovative activity. It is the implementation of the research project products into practice with the
commercialization of the scientific results. The reasons for the negative trends in the commercialization of the
results of research projects in Ukraine are the lack of funding and the organizational reason. It is impossible
to achieve results in the field of scientific research and their introduction into production without changing the
management system of research activities of higher education based on the use of a scientifically based
methodology of project-oriented management. The purpose of the article is to develop a model of project-
oriented management of scientific activities of higher education in the implementation of innovative programs.
The subject of the research is the methods and models of managing research projects within the framework of
innovative programs for the development of higher education. The following research tasks will be set: analysis
of the world and national experience in the implementation of innovative activities with the identification of the
scientific component, determination of the role of higher education institutions in the implementation of
research projects, identification of participants involved in innovative activities, development of a conceptual
model of project-oriented management of higher education in the framework of the innovative programs.
Results — based on the analysis of global and national trends in the development of innovative activities, it was
found that the application of the methodology of project management of scientific activities will increase the
efficiency of the commercialization of products of research projects. In the work, based on the methodology of
project and program management, the concepts of research, innovative project, an innovative program and a
portfolio of research projects are clarified. It is proposed to use the triple helix model in the implementation of
innovative programs through the complex interaction of the university, business structures and government
bodies, considering the strategic goals of each stakeholder. It is proposed to consider the scientific activity of
higher education as the implementation of a portfolio of research projects, which made it possible to develop
a conceptual model of project-oriented management of the scientific activity of the university within innovative
programs.
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Research relevance. An analysis of numerous studies conducted by domestic and foreign experts showed that the
main driver of the socioeconomic development of society is innovation.

At the international level, the governments of almost all countries of Western Europe have formed the structural
elements and mechanisms of innovation policy, as well as adopted programs to stimulate and develop innovation, aimed
at disseminating innovation both at the national and global levels.

An effective atmosphere for innovative development has been created in Germany, France, UK, which allowed
them to become leaders in innovative development in Europe.

In the states that are leaders in the innovation sphere, there are the largest financial flows and a significant
concentration of the most profitable industries for the production of innovative products with the highest value-added
content in the price of the innovative product. The technological cycle of environmentally intensive and resource-intensive
production of innovative products or projects is taken out of the state.

The relevance of the study is determined by the intensification of scientific research, the development of the latest
innovative technologies, the development of world markets for innovative products of research projects and international
cooperation considering the interaction between science and business, which becomes a strategic model of economic
growth for the state.

Problem setting. The interaction of stakeholders in the implementation of research projects according to the
University-State-Business model determines the effectiveness of economic growth.

There are three important properties of the research project [1]:

— scientific and technical novelty;

— industrial applicability;

— commercial feasibility (the ability to satisfy market demand and bring profit to the manufacturer).

The absence of any of them negatively affects the research results of universities and the benefits for the state and
business structures.

Insufficient research into the implementation of project management methods for scientific activities of higher
education institutions requires the development of effective models for managing research projects at universities
considering possible risks that may arise at all stages of the project life cycle, as part of the implementation of innovative
programs for the development of scientific activities with the effective interaction of all its participants.

State programs to reform the system of financing and management of research and technical activities do not
sufficiently consider the real situation in Ukrainian science and the role of universities in it, which occupy a leading
position among scientific organizations and determine the development of research in Ukraine. Despite this, the programs
do not fully provide for the development of the university sector of science.
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Theoretical analysis of research. There are a lot of definitions in the scientific literature of innovation. It is
defined as the transformation of potential scientific and technological progress into real, embodied in new products and
technologies [2-5]. There are many definitions of the concept of innovation in the literature.

Each project is an innovation, and innovation for the majority is an inconvenience and a threat to yesterday's
success. Innovation is the result of innovative activity, which has been implemented in the form of a new or improved
product. Therefore, before the implementation of the project, it is necessary to enlist the support of a top manager and
analyze who are the key project managers, and whether these people have the necessary competencies [6].

Innovation is a change in the course of which a new experience, a new state of the system, and a new paradigm of
management and development are formed [7].

Innovation is a process of change characterized by the creation of measurable value. The state of the system in
which the innovation is implemented is characterized by a high degree of uncertainty, so it is necessary to correlate the
risks with the benefits that can be obtained as a result of implementation [8].

Innovative projects are projects implemented in a poorly formalized environment and characterized by a high
degree of uncertainty. The distinctive features of innovative projects are multicriteria, novelty, competitiveness, priority,
and value [9-12].

Foreign scientists refer to the following provisions to the factors of competitiveness of universities. L. Armstrong
refers to the factors of competitiveness of higher education the close connection between scientific research and teaching,
the institutional excellence of a university institution, an effective system for managing organizational changes and the
development of a modern system of distance learning for students [13].

J. Lombardi believes that a high level of internal academic quality in universities is achieved by developing an
effective management system and attracting the best professors, researchers and talented students [14].

Take recognizes that ensuring the research competitiveness of universities is possible by attracting state funds
(grants) for research and investing in the development of university infrastructure (libraries and information systems,
modern computer networks, etc.) [15].

Other scientists consider as factors of competitiveness of universities their belonging to a group of countries with
the world's dominant educational and scientific systems, the availability of sufficient resources and a better international
reputation in comparison with other institutions, the experience gained in successful international activities in the field of
education and science, the supporting role of the state in attracting foreign professors and students[16], high-performance
activities in the field of research and attracting talented students by universities[17].

The issue of considering risks affecting the activities of higher education institutions, including the implementation
of research projects during the introduction of martial law, was studied in [18].

As for the development of innovative mechanisms for the implementation of social interaction between
participants in state projects, these issues are considered in [19]. Trends in the sustainable development of various areas
of regional development, including the scientific and innovative components, are reflected in the works [20, 21].

In recent years, many countries have been using forms of stimulating innovation, consisting of financing and taxing
high-risk projects, contractual research with global companies, and allocating funds to maintain the material and technical
base of production [22-25].

In Germany, they are called "indirect specific assistance™ - a combination of direct and indirect state support for
innovative companies participating in the implementation of state scientific and technical programs [26].

The issues of application of the project risk-based approach in the management of scientific activities of higher
education institutions in the implementation of innovative programs are covered in the works [27-30].

The purpose of the article is to develop a model of project-oriented management of scientific activities of higher
education within innovative programs.

The objectives of the research consist of an analysis of international and national trends in the development of
innovation activity, a study of the role of universities in the implementation of innovative programs, the identification of
stakeholders of innovative programs, the development of a model for managing university research projects, taking into
account the interaction of all participants in innovation activity at the level of higher education, government and business.
-structures.

Presentation of the main material of research. There are three main models of state management of the
innovative development of the state economic system: American, European and Asian [31].

The main idea of the American model (Fig. 1, 2) is to ensure the country's ability to translate innovations into
highly competitive goods and services, thanks to:

— creating a favorable tax environment;

— long-term state support for research and development work in advanced areas of science and technology;

— formation of an experienced partner for the expansion of production and commercialization of industrial
innovations;

— creating a favorable investment climate for enhancing the innovative activity of business structures;

— formation of industrial clusters and stimulation of the development of venture entrepreneurship, etc.

If we characterize the US innovation system as a whole, we should dwell on the decisive role of universities.

The American model of innovative development provides for comprehensive work for the result of about 150
universities. A lot of US universities rank first in world rankings because the bulk of research is concentrated there.



Figure 1 - The American Model of innovation development (Fundamental Research)
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Figure 2 - The American Model of innovation development (Applied Research)

Technology transfer in the United States is carried out by creating large research units within companies, and
universities also introduce innovations into production with the help of venture capital companies.

In the United States, the most important long-term strategic socio-economic priority is the implementation of a
scientific and technological policy that provides support for basic research and the transfer of technologies to production,
as well as the regulation of ownership of innovations.



There is one of the effective ways to solve this problem that consists of the acceleration the development of the
research sphere using the project and program-target method.

The creation in the United States of the Silicon Valley high-tech center at Stanford University, which unites key
American corporations specializing in modern electronic and information technologies is an example of the effective
carrying out the innovative project.

The European model (Fig. 3) is aimed at ensuring the ability of society to generate highly innovative activity to
improve the quality of life through the use of state guarantees for the assimilation of a new innovative culture by society
as a strategic resource for the development of the economic system, the formation of a flexible system of support for small
and medium-sized enterprises by stimulating the development of venture entrepreneurship, the spread of microcredit, the
creation of business incubators, the expansion of budget allocations for the development of innovative business activities
and the reduction of taxes on innovative investments[32].
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Figure 3 - European Model of innovative development

In the European model, a high level of development of fundamental science is traced and financed in the
overwhelming majority by state bodies.

In every country, some universities can solve a certain scientific problem, depending on their specialization.

The level of development of fundamental research makes it possible to have a high level of research and
educational activity in universities, providing training of highly qualified personnel with constant interaction between the
international scientific elite and talented youth of the countries in which these institutions are located.

Applied research is carried out in most projects through grants and joint projects with large transnational
corporations, and small and medium-sized businesses.

In many European countries, there are so-called "research and production incubators"” or "business incubators”. In
such incubators, future commercially attractive inventions go from an idea to the manufacture of competitive products
that are in high demand on the world market.

These incubators combine universities, research and production centers, lawyers and managers, and venture capital
firms into a single link. The main form of providing budgetary funds is the provision of gratuitous subsidies and grants
for pilot projects on a competitive basis.

The Asian model (Fig. 4) is focused on choosing the most effective technologies for obtaining high economic
results in the national and world markets due to: the stimulation of export-oriented innovation activities, subsidizing
national exporters, providing tax incentives, implementing targeted development programs with fairly strict control of
foreign capital by the state [33].

The research role of universities is less important compared to the role of research laboratories of the largest
Japanese corporations because the country's national innovation system is not largely focused on fundamental knowledge.

The American model is focused on creating favorable conditions for mutually beneficial contacts between business
entities in the course of building their innovative potential.
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Figure 4 - Asian Model of innovation development

At the same time, the European and Asian models emphasize the direct participation of the state in the innovation
process, which acts as an active financial partner and influences (within the European model) the formation of the
intellectual component of small innovative potentials.

The fundamental basis of the conceptual model for managing the scientific activities of institutions of higher
education is the methodology for managing projects, portfolios and programs, according to which the scientific activities
of higher educational institutions are implemented through the portfolio of research projects.

Let's refine the definition. A research project is a set of coordinated and managed activities implemented by higher
education and aimed at obtaining new scientific results with limited time and resources.

Portfolio of research projects - a set of research projects and other works that are limited by the available resources
of the higher education institution and are aimed at effectively achieving its goals.

An innovation program is a set of projects with a common goal of obtaining a socioeconomic effect from the
implementation of the innovative product.

As a strategic goal of higher education, many experts recommend using the competitiveness of services provided
by universities. At the international level, many world rankings take this indicator into account, but at present there is no
single methodology that would allow considering all areas of higher education, providing both high-quality training of
specialists and effective implementation of research activities.

In Ukraine, the use of project-oriented mechanisms of interaction between the university, the state and business in
the framework of the implementation of innovative programs faces huge problems, because the state does not have the
finances to create its own Silicon Valley.

It is also worth noting that funding for science in Ukraine is not enough. Currently, this factor is explained by the
redirection of funds from the state budget of Ukraine to the needs of military units in connection with martial law in
Ukraine.

There is quite an important scientific potential for Ukrainian researchers who can effectively solve urgent problems
following the priority areas for the development of research projects.

In Ukraine, the issue of developing their own "Silicon Valleys" has been raised repeatedly, but so far the projects
have not been implemented.

As for the world experience, the European model for the development of innovative infrastructure is based on
public investment and subsidies and is aimed primarily at creating new jobs.

In Asian countries, such infrastructure is being developed through the creation of technopolis (Japan), technoparks
(India), and various types of innovative structures with state financial support (China).

The US innovation infrastructure development model is less oriented towards public funding and functions
primarily due to the investment of interested firms.

In Ukraine, there are such types of innovative models of economic development as [34]:

— Model “Natural Resources — Production — Money (without high-tech production);

— Model “Converting of money for research into knowledge — Converting of knowledge into innovation —
Converting of innovation into a commodity — Money;

— Innovation model (the production stage is extracted from the model).

The second model of economic innovative reproduction is the most effective considering the practical experience.

The first and third models dominate without a high level of innovative products in Ukraine.



It is necessary to focus on the formation of an innovative development model by:

- direct measures at the national and regional levels carried out with direct budget financing, which will help
improve the characteristics of the research potential in higher education institutions;

- the implementation by the subjects of the national economy of innovative activities and investments of innovative
orientation in a competitive market, increasing the supply of innovative products;

- an increase in the demand of subjects of the national economy and population for innovative products or research
projects, the creation of favorable conditions for the commercialization of innovative products and the life of the citizens
considering the results of innovative programs.

To improve the efficiency of the commercialization of innovative products it is necessary to use the world
experience of carrying out the research activity considering the project and program methodology in the state's innovative
development.

International practice proves the expediency of using the triple helix model with the stakeholders consisting of
universities, business companies and state organizations in carrying out the research projects within the innovative
programs (Fig. 5).
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Figure 5 - Triple spiral model of research activity management within the framework of innovative programs

At the same time, the acquired knowledge, technologies, and results arising from the implementation of research
projects by higher education institutions, business structures and the state interact with each other.

In this model, the university, in the presence of the traditional role of educational training of specialists, performs
new functions - when conducting scientific research, it establishes cooperation and interaction with government and
business structures to further commercialize the results of research projects (innovative products) obtained during the
implementation of innovative programs.

The basic principle of the triple helix model is the consideration of higher education as a key object of innovation.

Considering the demand for innovative products for research projects is one of the basic advantages of this
approach.

The triple helix model provides a stable connection between government authorities, business structures interested
in the innovative product of the project and universities in the framework of scientific research.

The strategic goals of each of the participants in the innovation program are considered in the research.

Stakeholders of the innovation program form a triple spiral system of "University-Business-State". It combines
the interacting processes of implementation of research projects, commercialization of innovative products and state
regulation implementation.

If we consider the stage of conducting scientific activities by the university, it should be noted that a certain set of
research projects begins with the implementation in the case of the implementation of an innovative program.

It should be emphasized that the strategic goal of higher education within the innovation program is to include
research projects in the portfolio. The competitiveness of the university will be increased as a result of the implementation
of research projects. Based on this statement, higher education will manage a portfolio of research projects, which will
allow the effective achievement of the strategic goals of the organization (and all stakeholders of the innovation program)
considering resources and setting goal priorities (Fig. 6).

In this case, it becomes possible to receive profit from the commercialization of the results from the
implementation of the research projects portfolio, and dividends from patenting a project product already received as a
result of scientific activities, which can be directed to new research projects of universities in the future.



UNIFIED MISSION

INNOVATIVE PROGRAM

3 8B B
LIFE
CYCLE RESOURCES
1
Research
Project

Project

PORTFOLIO OF SCIENTIFIC PROJECTS OF HIGHER
EDUCATION INSTITUTIONS

*—-

DIVIDENDS FROM
PROFIT FROM THE SALD PATENT PROTECTION

Figure 6 - The conceptual model for managing research projects in higher education

Summing up the above information, it can be argued that the institution of higher education forms and manages a
portfolio of research projects with the aim of commercialization of innovative products considering the goals of all
stakeholders (university, state, business).

At the same time, the research projects are part of the innovation program. Considering the above information, the
research project of the higher educational institutions should be considered an integral part of the innovation program, as
well as the portfolio of research projects.

The main goal of the innovation program is to receive the socioeconomic effect from the realization of the results
of the research project considering the profit from the sale of innovative products and dividends from the patent protection
of the new result.

Conclusions. The paper studies international and national models of innovation activity management and
establishes the need to use a project-oriented approach to the management of scientific activity.

Based on the project and program management methodology, the definitions of a research project, a portfolio of
research projects, and an innovative program have been clarified.

The study identifies the stakeholders of the innovation program - the university, business structures, the state, and
defines the strategic goals of each participant.

It is proposed to use the model of the triple helix "University-Business-State" in the framework of project-oriented
management of scientific activities in the implementation of innovative programs, which will effectively use scientific,
educational, industrial and human resources, which will ensure high-intensity and flexible balance in the development of
the state innovation system. the effectiveness of commercialization of the results of research projects carried out in higher
educational institutions.

A conceptual model for managing research projects of higher education has been developed and it has been
established that the university forms and manages a portfolio of research projects included in the innovation program, the
mission of which is to obtain a socioeconomic effect from the implementation of an innovative product.
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Ha ocnosi ananizy mMisjcHapoOHo2o ma yKpaiHcbko2o 00c8idy Oyno 006e0eHo, wjo IHHOBAYIIHA OIAIbHICIb € OCHOBHUM Opaueéepom
COYIanbHO-eKOHOMIYHO20 PO3BUMKY CYCRinbemed. IIpuuunamu He2amu@HUX mMeHOeHYill y 6NMPOBAOJICEHHI Pe3VIbMamie HAyKOSUX
npoexmie 8 Ykpaini € nedocmammuicme hiHaucy8amHa ma opeaHizayivna npuuuna. bes 3minu cucmemu ynpaeiiHHs HAYK080I0
OisbHICMIO 3aK1A0I8 BUWOI OC8IMU HA OCHOBI BUKOPUCIAHHA HAYKOB0-002PYHMOBAHOI Memo00N02ii NPOeKMHO-0PIEHMOBAHO20
YIPABAIHHA 00CAMU Pe3VIbmamie 6 cghepi HayKosux 00Ci0NHCeHb Ma iX 8NPOBAONHCEHHSA Y BUPOOHUYMEO HeMOXHCIUBo . Memoro cmammi
€ pO3pOoOKA MOOeIi NPOEKMHO-0PIEHMOBAHO20 YRPABIIHHS HAYK080I0 OIANbHICTNI0 3AKAA0I8 U0l 0C8imu npu peanizayii iHHOBAYIIHUX
npoepam. Ilpeomemom Oocniodcenns € memoou i MOOeli YNPAGNIHHI HAYKOSUMU NPOEKMAaMU 8 PAMKAX IHHOBAYIUHUX NPOSPAM
PO36UmMKy 3aKka1ady euwoi oceimu. byou nocmaeneni nacmynui 3a0aui 00CHIONCEHHA — AHANI3 CEIMOB020 | HAYIOHANLHO20 00CEI0Y
BUKOHAHHS THHOBAYIUHOI OislibHOCMI 3 I0eHMU@MIKAYicto HAYKOBoI CKIAO060T, USHAYEHHS PO 3aKIA0I8 SUWOi 0ceimu npu peanizayii
HAYKOBUX NPOEKMIB, 6CMAHOBICHHSL YUACHUKIG, KI Oepymb yuacmp Y 30IUCHeHHT IHHO8AYINIHOT QisIbHOCMI, PO3POOKA KOHYENmMyaibHOl
MoOeni NpOeKmMHO-0PIEHMOBAHO20 YRPABIIHHS 3AKIA00M SUYOT 0CBIMU 8 pamKax peanizayii iHHogayitinux npoepam. bynu ompumani
HACMYNHI pe3yibmamu — HA OCHOGI AHANI3Yy CIMOBUX Ma HAYIOHANbHUX MeEHOeHYill PO36UMKY IHHO8AYIliHOT OidnbHOCMI 0Y10
B8CMAHOBAEHO, WO 3ACMOCYBAHHA MEMOOOI02I] NPOEKMHO20 YNPAGIIHHA HAYKOB0I0 OIIbHICMIO 003601UMb NIOGUYUINU eheKMUBHICTb
BNPOBAOINCEHHA pPe3yNbmamie [HHOBAYIHUX Npoekmis (Komepyianizayii npooykmie HayKosux npoekmis). B pobomi Ha OcHOSI
Memooo02il YRpasnikHa NPOEKMAMU ma npozpamamu 0yau YmMouHeHi NOHAMMmMsL HayK08020, IHHOBAYIIHO20 NPOEKMY, IHHOBAYIIHOT
npozpamu ma nopmeenio Hayko8ux npoekmis. 3anponoHOS8AHO SUKOPUCMOBYSAMU MOOelb NOMPIUHOL cnipani npu peanizayii
IHHOBAYITHUX NPOSPAM WLSXOM KOMNJIEKCHOT 63aEMO0Il YHIgepcumenmy, Oi3HecO8UX CIPYKMYD Ma 0EPHCAGHUX OP2AHIE 3 YPAXYEAHHAM
cmpame2iuHux yinei KO#CHO20 CIMeuKxon10epd. 3anponoHo8ano po3enioamu HayKosy OisibHICIb 3aKIa0y 6UUOT 0CEIMU K peanizayiio
nopmeenio HAyKo8UX NPOEKmis, iKa 0and 3MO2y PO3POOUMU KOHYENMYAlbHy MOOEIb NPOEKNMHO-0PICHIMOBAHO20 YNPABIIHHS HAYKOBOIO
OIANLHICIO YHIBEPCUMEMY 8 PAMKAX UKOHAHHS THHOBAYIUIHUX NPOSPAM.
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