Bicuux OHY imeni I. I. Meunurxosa. 2024. T. 29. Bun. 2(100)

UDC 338.931

DOI: https://doi.org/10.32782/2304-0920/2-100-15

Nizhnikov Oleksii, Bulatnikov Stanislav
Volodymyr Dahl East Ukrainian National University

RESEARCH ON THE PROBLEMS OF FORMING COMPETITIVE INNOVATION SYSTEMS

The article analyses the problems of formation of competitive innovation systems, which are key drivers of
economic growth and development of modern states and enterprises. The main focus is on identifying the
factors that affect the efficiency of such systems, as well as on developing recommendations for improving
their performance. The authors emphasize that the current stage of development of the world economy
is characterized by an increasing role of innovations as the basis of competitiveness. In this context, the
formation of national and regional innovation systems requires a systematic approach that takes into account
economic, social, technological and institutional aspects. The article identifies that the key elements of
competitive innovation systems are research institutions, universities, enterprises, investors, government
agencies and other participants of the innovation environment. Particular attention is paid to the analysis
of barriers that hinder the development of innovation systems. Among them are insufficient funding for
research, low level of commercialization of developments, limited access to modern technologies, and lack of
effective mechanisms for cooperation between different participants in the innovation ecosystem. The article
emphasizes that in order to overcome these problems, it is necessary to intensify state support for innovation,
create a favorable regulatory environment, and stimulate partnerships between business and science.
The authors also investigated the impact of global trends such as digitalization, automation and sustainable
development on the formation of innovation systems. It is determined that successful innovation systems
must be adaptive to changes in the external environment and able to respond quickly to the challenges and
opportunities associated with global technological change. Based on the study, a set of measures aimed at
improving the competitiveness of innovation systems is proposed. These include the creation of innovation
clusters, stimulation of startup ecosystems, improvement of the education and training system, and support

for the development of venture capital.
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Formulation of the problem. Negative economic
phenomena have a destabilizing impact on the
development of science, education, innovation
and business. These include social and economic
instability; aging and insufficient renewal of
the material and technical base of scientific and
educational institutions in line with the current needs
of scientific and educational activities; reduction
in the number of highly qualified researchers and
teachers, young scientists due to low salaries.
At the same time, global trends and processes of
social development confirm the position of scientists
that the integration of science, education and
business in modern conditions has no limits and
is of exceptional importance for ensuring a high
scientific and technical level of specialists.

Integration processes of science, education and
business are developing in certain territories in
certain organizational forms: technology parks,
research universities, consulting firms and others
that are able to solve research, educational and
production problems, as well as meet the needs of
employers for highly qualified specialists.

At the same time, the requirements for
university education are growing, driven by new
labour market conditions, the increasing role of
lifelong learning, and the growing competition
between different wuniversities, universities and
other research institutions, and between private and
public education.

Analysis of recent achievements and publications.
Recent research and publications in the field of
competitive innovation systems focus on key trends
such as the integration of digital technologies, the
development of open innovation and the formation of
innovation clusters. In particular, numerous authors
analyze the role of artificial intelligence, blockchain
and automation in the transformation of innovation
processes. Attention is also paid to the development of
startup ecosystems and venture capital financing as
important components of modern innovation systems.
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Some papers examine the impact of public policy on
stimulating innovation, in particular through the
creation of a favorable regulatory environment and
support for international cooperation. Significant
contributions have been made to the study of
mechanisms for integrating science, business and
education to improve the efficiency of innovation
systems, as well as to the study of global challenges,
such as sustainable development and environmental
responsibility, which determine the priorities of
innovation. The purpose of the article is to study
the theoretical and practical aspects of formation
of competitive innovation systems, to identify the
main problems affecting their development, and
to develop recommendations for improving the
efficiency of such systems in the context of modern
economic and technological challenges.

Presentation of the main material. The
information space of the economy consists of
weakly interconnected information sectors (state,
departmental, regional, commercial). However, in
recent years, there has been a positive trend in the
intentions of innovative activity of enterprises and
innovative business: the number of small innovative
enterprises and internal research and development
expenditures are increasing.

The first condition is the formation of demand
for technological innovations, which, also due to
insufficient financial capabilities and subjective
reasons, remains low and inconsistent with the task
of achieving sustainable economic growth.

The second condition that affects the processes
of diversification of sources and financing of R&D
processes and integration of science, education,
production systems and business is the creation of
financial structures with the participation of the state
that stimulate the processes of commercialization of
science.

Awareness of the role of knowledge, intellectual
values, science, education and business, and
their integration in accelerating socio-economic
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development is a necessary and socially significant
condition for the development of R&D. Changes
in public opinion and financial conditions in the
process of integration will help to raise the prestige
of scientists and, accordingly, attract young talented
specialists to science.

There are four groups of problems that hinder
the development of integration processes in these
areas. These are: insufficient financial base and
support for research and production integration,
including from the state; lack of coordination
programs and mechanisms, hence the weak
motivation of participants in the integration process;
and insufficient legal framework for integration
development. Some of these problems can be solved by
joint efforts of representatives of science, education
and business. Here, the key factor is the position of
the leadership of the relevant organizations on the
formation of an integrated space of interactions that
generate innovations.

Investigating the problems of developing new
institutional forms and relations in the field of
research and development, we can see that there
are opportunities and directions for innovation.
However, today there are a number of problems
affecting the development of the innovation sphere:
low innovation activity of a significant part of
organizations in the real sector of the economy; lack
of economic interaction between individual elements
of the innovation infrastructure [9]; low investment
attractiveness of scientific organizations as an
object of investment and lending, underdeveloped
economic and legal mechanisms for introducing
business innovation.

The social conditions for the integration of
science, education and business are the society's
awareness of the high importance of knowledge and
skills, goals and values, science and education in
the development of the economy and society, which
are the basis for the reproduction of innovation
potential.

The development of integrated complexes of
science, education and business is based on the
creation of socio-cultural, political, regulatory and
economic conditions. The economic conditions for
the integration of science, education and business
involve the pooling of resources to generate
economic and commercial benefits. In this regard,
it is necessary to provide tax and economic benefits
for entities involved in the development, mastering
and production of new equipment and technologies,
including innovative small business companies
established in co-founding universities and other
scientific and educational organizations, as well as
to ensure the creation of special economic zones, etc.

No less important than the awareness and support
of integration processes at the state level is the
initiative of the participants in integration processes.
For example, the first American technology park
emerged as a result of the active work of Stanford
University aimed at the territorial and functional
integration of small innovative firms.

At the same time, there is a growing belief in
society that the integration of science, education
and business is of crucial importance for the
competitiveness of specialists, as the level of
scientific achievements and creative potential is
determined by the quality of specialists.

Rapid development of knowledge-intensive
industries, shorter cycles of industrial equipment
renewal and retraining, accelerated introduction
of innovative scientific developments into mass
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production, and the information economy place
new demands on science, education and business.
The growth of these requirements means that
science, education and business cannot develop and
adapt to changes independently of each other.

Scientific organizations are increasingly facing
the problem of financing and commercializing
fundamental research, scientific developments and
discoveries. Lack of funding leads to deterioration of
the material and technical base, aging of equipment
and outflow of highly qualified personnel. According
to statistics, 75% of university graduates do not
find a job in their specialty. According to analysts,
one of the reasons for this state of affairs is the
constant emergence of new specialties that the
market does not have time to respond to. Another
reason is the shortage of teaching and management
staff with the necessary qualifications [7].

The solution to these problems will obviously be
facilitated by mutually beneficial spatial organization
of interaction between science, education and
production systems of neighboring territories
with a special geographical position. In particular,
regions remote from major scientific centers, large
universities with the necessary scientific base to
conduct extensive basic and applied research, and,
accordingly, to train highly qualified specialists and
young scientists.

Out of the three spheres of integration partners
- science, education and business — we consider
education to be the key link in the impact of this
interaction on the process of innovation development
at the state level. Integration processes are
implemented primarily on the basis of universities.
This interaction is built with the help of innovation
and implementation firms.

International practice has accumulated
considerable experience in the integration of
science, education, and production systems. Science
cities, called technopolises, have been developed
and include technology parks. The purpose of such
entities is to provide new high-tech enterprises with
the opportunity to collectively use infrastructure on
the most favorable terms and to develop knowledge-
intensive businesses.

A technopolis (technopolise: from the Greek
techne — skill and polis — city) is a form of
territorial integration of science, education and
highly developed production, a single research,
production, educational, residential and cultural
and amenity zone united around a research centre
that ensures a continuous innovation cycle based on
scientific research. The first technopolis emerged
in the United States after the Second World War:
a number of companies on the West Coast of the
United States, in California, received orders from
the government to create new types of products,
including electronic devices [4].

Due to the specifics of the new orders, a
significant portion of the funds was transferred to
the University of California and other universities
on the basis of an agreement on the topics and areas
of research. The scope of work was much larger than
the capabilities of the universities, and as a result,
they were forced to create new laboratories and
institutes in suburban areas. These processes were
most active in Silicon Valley, near San Francisco.
Here, thanks to the assistance of the Governor
of San Francisco, the world's first science town
grew up, which became a symbol of the scientific
transformations of the 21st century with a new style
and quality of life for scientists.
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The US has also established technopolises in
Florida, North Carolina, Texas and other states in
the Midwest and Northeast. In recent years, more
than 140 science and technology parks have been
actively operating in the United States [2].

The development of science and education in the
United States, their integration with production
and various types of business is facilitated by the
fact that, according to US law, part of the profits
of companies and business structures invested
in the development of universities and institutes
is considered a charitable contribution and is not
taxed.

The close relationship with universities and
government research centers is a key feature of
American technopolises and technology parks. They
differ in this form of interaction. For example,
about 20% of technology parks are structural units
of universities, about 10% are independent legal
entities, 28% operate on the basis of contracts with
developers of innovative projects, 38% are joint
ventures, and about 4% are technology parks with a
share of government participation [7].

Since the 1970s, technology parks have been
actively created in Western Europe and other
countries. The European innovation infrastructure
includes more than 1500 different innovation
centers and 260 science and technology parks [4].

In Japan, the state program «Technopolis» is
being implemented, according to which a network
of 19 technopolises is being created in dJapan.
The Japanese attach national importance to
technopolises and develop a network of technopolises
on the basis of state planning. The sources of
funding for technopolises in Japan are: 30% — the
state, 30% — municipalities, 30% — business and
individuals, 10% — foreign investors [2].

Such an organizational form as parity funding
of research and creation of science and technology
parks has proved to be effective in foreign countries.
However, the creation of technology parks is not
universally welcomed in the West. Some economists,
for example, E. Staud, a professor at the University
of Ruhr in Germany and head of the Institute for
Applied Aspects of Innovation, reject the very
idea of parks as contrary to the laws of the market
economy. In our opinion, the development and
intensity of the innovation process in the economy
is largely determined by the integrative interaction
of science, education and production, the forms of
which are being improved in the course of their
development, go beyond the boundaries of individual
administrative units, and become both interregional
and intercountry.

Industrialized countries are completing the
transition from machine technology and a three-
tier technological structure to a four-tier one.
Information-controlled electronic machines are
becoming the fourth link. Then it's on to the
fifth technological mode. Its distinctive feature
is the automation of technological processes and
the widespread use of automation tools. At the
same time, humans cease to be an element of the
technological system, but rather control it, forming
the technological basis of the knowledge-based
information post-industrial society.

In fact, a new basis for social production is being
formed - an organizational and technological one
based on functionally integrated cycles of product
creation and sales, including research, design and
development, marketing, pilot and mass production,
and sales. It plays a decisive role in the sphere

in which information wealth in the form of new
knowledge is accumulated through the development
of science and education, which is then transformed
into new technologies.

New knowledge is becoming a sustainable source
of competitive advantage. In this context, the concept
of knowledge has an expansive interpretation.
It includes the ability to capitalize intangible assets,
create brands, produce new technologies and know-
how, and accumulate practical and theoretical
experience in corporate governance. It also includes
the ability to create social resources, invent complex
financial structures and schemes, initiate business
research, influence ratings, indices, quotes,
intuitively make the right decisions in the field
of investment, assess the value of companies in a
situation of information deficit, avoid possible
risks, and so on.

Various forms of associations between enterprises
are developing, including the organization
of scientific research, pilot production, joint
marketing and sales. Innovative entrepreneurial
firms are becoming the main driving force, unlike
large industrial companies in an industrial economy,
placing high demands on the professional competence
of technical specialists.

Mass production is giving way to production
focused on meeting the changing requirements of
individual consumers, where the product turnover
cycle (product life cycle) is becoming shorter.
The need to accelerate the renewal of products
(goods) requires appropriate innovative changes and
development.

Innovation susceptibility is the ability of an
enterprise or individual to quickly adopt innovations
in the process of production, sale, and delivery to
the end consumer.

In recent years, due to the awareness of the need
to intensify innovation processes and the beginning
of the formation of the innovation market, the study
of demand for innovations remains a weak link.
In addition, when developing innovative projects,
their economic evaluation is often not carried out,
and schemes for promoting the results obtained
in production are not worked out. As a result, up
to 40-50% of completed scientific and technical
developments remain unclaimed by practitioners
every year, which is a consequence of the lack of
an effective organizational and economic mechanism
for managing innovation in the marketplace, which
encourages developers to create effective innovation
projects and consumers to implement them.

The innovative activity of enterprises is
multifaceted and requires large material, financial,
labor costs, improvement of organization and
management. In this regard, they can be involved
in the innovation process at different stages. Some
start with fundamental research and end with the
launch of a new product on the market, while others
are at the stage of production development of a new
product or its sale.

Based on their innovation activity, enterprises
can be divided into pioneer enterprises that provide
technical and technological breakthroughs; follower
enterprises that follow the leaders; and imitator
enterprises that do not actually engage in innovation
processes.

Experience shows that leading enterprises that
carry out large-scale research and development
provide the country with real economic growth,
become growth points and centers for the distribution
of new technologies and goods.
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The practice of foreign countries shows that
the status and importance of medium and small
enterprises is maintained, despite the dominant
position of large businesses in innovation processes.
This is primarily due to the development of
specialization and separation of functions of large,
medium and small production with convergence of
their technical level; as well as the development
and introduction of new technologies that do not
require large capital investments, production lines
and machine systems and are effective at relatively
small production volumes.

In particular, the US science and technology
policy is based on a developed institutional structure.
A feature of the US innovation management system
is the active interaction between the state and
private business. There is a developed network of
special organizations, such as the National Center
for Industrial Research, the National Academy of
Sciences, the National Academy of Engineering,
and the American Association for the Advancement
of Science, funded by public and private sources.
These organizations have also played a major role in
shaping the modern model of public administration
of the country's innovative economic development.

The Government of Japan has established a
Science Council chaired by the Prime Minister
and comprising heads of a number of ministries
and representatives of major private corporations.
The Council for Science formulates the vector of
scientific and technological development of the
country and determines the amount of expenditures
on R&D from the state budget.

In the leading European countries (Germany, the
UK, France), national government agencies also play
an important role in shaping the national innovation
potential, providing state support to corporations
with innovative potential and the ability to create
new products, and increasing the competitiveness of
their own products in particular and the national
economy in general.

The state science and technology policy of Western
European countries is based on stimulating the
innovative development of a small number of large
corporations, the so-called °‘national champions’,
capable of competing on world markets with the
leading firms of the USA and Japan. They receive
the largest share of public funds allocated for R&D.

Also, since the early 1980s, in search of levers to
accelerate the process of technological innovation,
the governments of leading European countries have
taken measures to strengthen the implementation of
the results of R&D by state research organizations
in the basic sectors of the economy.

The main feature of the Western European science
and technology policy in these years was the state
regulation of large-scale international programs
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on the basis of interstate European cooperation
and integration. The EEC Council began to play
an increasingly important role in coordinating
the scientific and technological development of
the Community countries, primarily in new fields
related to electronics, physics, and chemistry.

The complex nature of the modern management
of the innovation process is manifested in its
intersectoral nature and cross-functionality [4].
In this regard, when considering the innovation
process management system, it is legitimate to use
two terms «innovation management» and «innovation
management», which cannot be considered identical.

In a market environment, economic methods
of implementing innovation policy are of great
importance for increasing the innovation activity of
business entities. These include: creating economic
conditions for the implementation of innovative
projects and programs, state financing of innovation
activities, broad attraction of investments, including
foreign ones, in the innovation sphere, as well as
the development of entrepreneurship, intellectual
capital, and commercialization of innovative
projects.

These measures will help to increase the solvency
of enterprises and their ability to acquire innovations
and the resources necessary for their implementation
in production.

Conclusions. Thus, the conditions and principles
of integration interaction of science, education
and production systems in the modern economy
consist of the following positions. First of all, there
is a need for an adequate innovation policy aimed
at forming regulatory mechanisms, regulating
innovation activities, developing and adopting laws
of national and regional importance, and regulatory
documents that define the state policy in relation
to the development of sectoral innovation processes.
It is necessary to develop areas and measures of state
support to create favorable conditions for investing
in innovation, and to assign responsibility to state
organizations.

The implementation of a successful innovation
policy will be facilitated by measures to encourage
investors in high-tech products, which will accelerate
the development of innovation processes in business.
This can be done through investor support, as well as
through the creation of temporary teams working on
the implementation of any major innovation project.

Other measures to stimulate this type of activity
are also effective: the adoption of tax and other
benefits for entities that implement innovations;
improvement of depreciation policy to provide
enterprises and organizations with opportunities
to increase depreciation funds as a source of
investment; development of leasing of high-tech
unique equipment, etc.
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AOCAIAPKEHHSI TTPOBAEM ®OPMYBAHHST
KOHKYPEHTOCITPOMOKHMX IHHOBALUIMHMX CUCTEM

Amnoranisa

CraTrTa mpucBsAueHa aHaNidy mpobseM (GOpMyBaHHSA KOHKYDPEHTOCIPOMOMKHUX iHHOBAI[IMHUX CHCTEM, fAKi €
KJIIOYOBUMHU ApaiiBepaMyu e€KOHOMIWHOTO 3POCTaHHS Ta PO3BUTKY CyYacHUX Aep:kaB i migmpmemcrB. OcHOBHa
yBara 3ocepe/i’KeHa Ha BUABJIEHHI ()aKTOPiB, I[0 BILINBAIOTH HA e(DEKTUBHICTH QYHKI[IOHYBAaHHA TAKUX CHCTEM,
a TAaKOXK Ha PO3pOoO0Ii peKOMeHJaIliil 00 MiABUINeHHA IXHBOI Pe3yIbTaTUBHOCTi. ABTOPH aKI[€HTYIOTh Ha TOMY,
1[0 CYYaCHUH eTall PO3BUTKY CBiTOBOI €KOHOMIKM XapaKTepPUI3YEThCA IOCUJIEHHAM POJIi iHHOBaIlill AK OCHOBU
KOHKYPEHTOCIIPOMOJKHOCTi. B mboMy KOHTeKCTi (DOpPMyBaHHSA HAI[iOHAJLHUX 1 perioHaJbHUX IHHOBAI[iTHUX
CHUCTEM BUMArae CHCTEMHOIO MiAXoay, AKWUI BpaXOBYy€ €KOHOMiuHi, colliajnbHi, TeXHOJIOTiUHI Ta iHCTUTYIiNHI
aCIeKTH. ¥ CTaTTi BU3HAUYEHO, IO KJIIOYOBUMH €JIeMEHTaMH KOHKYPEHTOCIPOMOYKHUX iHHOBAIIIHHUX CHCTEM
€ HayKOBO-JOCJIZHUIIbKI YCTaHOBU, YHiBepCUTETH, IIiJAIPUEMCTBA, iHBECTOPHU, YPAMOBI CTPYKTypu Ta iHImi
yYacHUKHU iHHOBaIiitHOrO cepenoBuina. OcobanBy yBary npuiijieHo aHauaidy 6ap’epiB, AKi CTPUMYIOTH POSBUTOK
inmoBarmiinux cucreMm. Cepen HUX BUIIJIEHO HeIOCTATHE (hiHaHCYBAHHS HAYKOBUX JOCJiI/KeHb, HUSbKUU PiBeHb
KomepiIriasisaiii po3poboK, 00Me:KeHUIl NOCTYIl A0 CYYaCHUX TEXHOJIOTiN, a TaKOXK BiACYTHICTh e(eKTUBHUX
MexaHidMmiB cmiBmpari Mik pisHMMHM yyacHMKaMU IiHHOBAIiiHOI exocucTeMu. ¥ CTATTI IiJKPECITIOETHCH,
[0 AJIsI TOAOJIAaHHS IMX HpobJsieM HEOOXiHO aKTMBi3yBaTWU [epyKaBHY MiATPUMKY iHHOBAIifiHOI QisJIBHOCTI,
CTBOPIOBATU CIPUATJIVBE HOPMATHBHO-IPABOBE CEPENOBUIIE, CTUMYJIOBATHA IIapTHEPCTBO MixK OisHecom i
HAYKOI0. ABTOPHW TaKOK JOCIIAMJIN BIUIMB IJI00aJbHUX TEHAEHI[IN, TaKuUX AK udpoBisamis, aBromaTusais
Ta CTAJWi PO3BUTOK, HAa ()OPMYBAHHS iHHOBAIIMHUX cucTeM. BuaHaueHO, 1Mo ycmimmHi iHHOBaIiiiHi cucTemMu
MaoTh OyTH aJalTHBHUMHU OO 3MiH 30BHIITHHOTO CEPEJOBUINA TA 3LATHUMU IIBUAKO pearyBaTH HA BUKJINUKN
i MooksamBOCTi, ToB’sizaHi 3i cBiTOBMMHU TexHoJoTiuHMMU 3MiHaMu. Ha OCHOBI IIpPOBeIEHOTO IOCJIiI:KeHHS
3aIIPOIIOHOBAHO KOMILJIEKC 3aXO[iB, CIPAMOBAHWX Ha IiABUINEHHA KOHKYPEHTOCIPOMOXKHOCTI iHHOBamiHMX
cucrem. CepeJ HUX — CTBOPEHHSA iHHOBAIiTHUX KJIACTEPiB, CTUMYJIIOBAHHSA CTapPTAIl-€KOCUCTEM, YIOCKOHAJIEHH
CHUCTEeMHU OCBiTHM Ta MiATOTOBKU KaJpPiB, a TAKOK MiATPUMKA PO3BUTKY BEHUYDPHOT'O KaIliTaiay.

Karouoni cioBa: iHHOBamiliHa cucrema, GopMyBaHHSA, POSBUTOK, IIPOOJIEMU, IIIJIAXYU BUPIIIEHHA.
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