ISSN 2415-3206
MANAGEMENT

Journal
Issue 2 (40), 2024

JEL Classification:

RELEVANCE OF THE CREATION AND

032, Q55 DEVELOPMENT OF INNOVATIVE
TECHNOLOGICAL STRUCTURES BASED ON
UDC 330.341.1: PUBLIC-PRIVATE PARTNERSHIP IN THE
658.589:005.8: POST-WAR PERIOD
351.778.5(477)
Zhanna ZHYGALKEVYCH,
DOI: 10.30857/2415- Dmytro STECHENKO
3206.2024.2.13 National Technical University of Ukraine "lgor

Sikorsky Kyiv Polytechnic Institute”, Kyiv, Ukraine

INTRODUCTION. The article is devoted to the
study of the relevance of creation and development of
innovative technological structures in Ukraine in the
post-war period using the public-private partnership
(PPP) model. Given the current geopolitical
challenges, large-scale destruction of infrastructure,
and the need for accelerated economic transformation,
the need to form an innovation ecosystem is outlined.
RESEARCH HYPOTHESIS. Effective strategic
management of the development of public-private
partnerships (PPPs) in the post-war economic
transformation is achieved through the formation of an
innovative, adaptive governance model that ensures
long-term alignment of interests between the state and
the private sector, supported by transparent
procedures, fair risk sharing, institutional trust and the
integration of digital and analytical tools, which will
ultimately contribute to sustainable recovery and
socio-economic growth in Ukraine.

OBJECTIVE OF THE STUDY. The purpose of the

article is to substantiate the theoretical and
methodological foundations and practical
recommendations for creating innovative

technological structures based on PPPs in the post-war
period.

METHODS. To achieve this goal, a set of research
methods is used: system analysis, comparative
method, institutional approach, analysis of foreign
experience.

RESULTS. The conceptual foundations of the
functioning of innovative technological structures,
including technology parks, innovation clusters,
business incubators and technopolises, are considered.
It is substantiated that innovative technological
structures can become drivers of economic growth,

tools for attracting investment and platforms for the
return of human capital. The article analyses the ‘“triple
helix” model as a theoretical basis for the interaction of
universities, industry and government in innovation
processes. A detailed analysis of international
experience in creating technological structures based
on PPPs is carried out. The key success factors and
opportunities for adapting international experience to
national conditions are identified. Particular attention
is paid to the specifics of applying PPP models in the
post-war period, when structural changes in the
economy create unique opportunities for a
technological leap. The article emphasises the need for
coordinated cooperation between the state, science and
business to ensure sustainable innovative development
of the country.

CONCLUSIONS. The article develops a set of
recommendations on mechanisms of state support for
innovative technological structures, including financial
support (soft loans, grant funding, tax benefits),
institutional support (special legislation, state agencies)
and infrastructure support. The scientific novelty of the
study lies in the comprehensive substantiation of the
specifics of the creation of innovative technological
structures in the post-war period and the development
of practical recommendations for the application of
PPP models in the context of structural changes in the
economy. The practical significance of the work lies in
the possibility of using the results to formulate a
national strategy for the development of innovative
technological structures and develop specific public-
private partnership programmes.
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BCTVYII. Crarrs mnpucBsdYeHa  JTOCTIIPKCHHEO
aKTYaJIbHOCTI CTBOPEHHS Ta PO3BHUTKY IHHOBAIifHUX
TEXHOCTPYKTYp B YKpaiHi y IOBOEHHHH Tiepion 3

BUKOPHCTAHHSIM ~ MOJEN  JIepXKaBHO-TIPHBATHOTO
mapraepcrea  (JIIII). 3 ormimy ©Ha cydacHi
TCOMONITUYHI ~ BUKIIMKHM, MACIITa0HYy  pyHHAIII0

TH(PACTPYKTYpH, a TAKOK HEOOXITHICTh TPHCKOPEHOI
SKOHOMIYHOT TpaHc(hopMallil, OKPecIeHO MOTpedy y
(hopMyBaHHI HOBOT IHHOBAIIIITHOT EKOCHCTEMH.

IMOOTE3A  JOCJIJIXKEHHS.  EdekruBhe
CTpaTeriude YIpaBIiHHA PO3BUTKOM  JEPXKABHO-
npuBatHoro  maprHepctBa  (JIIII) B  ymoBax
TTICIISIBOEHHOT €KOHOMIYHOT Tpanchopmartii

JOCSTAEThCST IIUIIXOM  (DOPMYBAHHSI IHHOBAIIIIHOI,
ananTUBHOI MOJENI VIIpaBIiHHS, sKa 3a0e3nedye
JIOBI'OCTPOKOBE y3TOJIXKEHHsI IHTEPECIB MiXK JICPIKABOIO
Ta TPUBATHUM CEKTOPOM, MIIKPIIUICHE MPO30PHMHU
TPOIICAYPAMH, CIPABEITUBEM PO3MOALUIOM PH3HUKIB,
THCTUTYITIHOIO JIOBIPOIO Ta IHTETpaIliero udpoBux
Ta AHAIITUYHUX IHCTPYMEHTIB, IO B KiHIEBOMY
MJICYMKY CHOPHATAME CTAaJIOMY BIJHOBJICHHIO Ta
COIITbHO-EKOHOMIYHOMY 3POCTaHHIO B YKpaiHi.
META JOCJII’)KEHHS. Meroo crarti €
OOTPYHTYBaHHSI TEOPETUKO-METOAONOTIYHAX 3acai i
NPaKTHYHUX ~ PEKOMEHIALl MO0  CTBOPCHHS
IHHOBAIlIfHO-TEXHOJIOTIYHUX CTPYKTYp Ha 3acajax
JTIIIT y micnsiBOEHHHH TEepio.

METOIA JOCJIIXKEHHS. Jlns pocsrHeHHs
MIOCTaBJICHOI METH BHUKOPHCTAHO KOMIUIEKC METOIB
JOCTI/DKCHHS: CHCTEMHUI aHali3, MOpPIBHIIBHUI
METO/I, IHCTHTYIIIOHATBHHUN TAXI, aHami3
3apyOiKHOTO JOCBITY.

PE3YJIBTATH. Po3risiHyTo KOHIENTYaJbHI 3acanu

(YHKIIOHYBaHHS IHHOBALIAHO-TEXHOJIOTTYHUX
CTPYKTYp, 30KpeMa TEXHOMApKiB, 1HHOBAI[IMHIX
KJIacTepiB, Oi3HEC-IHKyOaTOpiB Ta TEXHOIOIIICIB.

OOrpyHTOBaHO, IO  IHHOBAIIHO-TEXHOJOTIUHI
CTPYKTYPU MOXYTh CTaTH JipaiiBepaMy €KOHOMIYHOTO
3pOCTaHHs, IHCTPYMEHTaMH 3aJTy4eHHS IHBECTHIIIH Ta

wIaTopMamMu TSl IIOBEPHEHHS JIEOACHKOTO KaITiTay.
[poananizoBaHO MOIENb «IIOTPIHHOI CITipat» sK

TCOPETUYHY OCHOBY  B3a€EMOJi  yHIBEpPCHTETIB,
MPOMHUCIOBOCTI Ta JiepPKaBU B IHHOBAI[IMHUX
poLecax. IIpoBeneHo JIeTATbHUN aHai3

MDKHAPOIHOTO JIOCBITy CTBOPEHHS TEXHOJIOTIYHUX
CIPpyKTYp Ha  OCHOBI  Jep>KaBHO-TIPHBaTHOT'O
MapTHepCTBa. BU3HAaYeHO KITFOYOBI (haKTOPH YCHiXy Ta
MOXITBOCTI afianTamii MiKHApOJHOTO JOCBiAY J0
HalioHabHUX YMOB. OcoOnuBY yBary NpHIUICHO
cemu¢ini  3actocyBanHs  Moxened ATy
HIC/ISIBOEHHUI Tepiofl, KOJIM CTPYKTYpHI 3MIHH B
EKOHOMIIIl CTBOPIOIOTh VHIK&IbHI MOMKIIMBOCTI JIIst
TEXHOJOrYHOro  cTpmOka.  Haromomeno — Ha
HEOOXITHOCTI CKOOPIMHOBAHOI CHIBIIpAlli JepKaBH,
Haykn Ta Oi3Hecy Juisi 3a0e3leueHHs CTajioro
IHHOBAILIHOTO PO3BUTKY KPAiHH.

BHUCHOBKHM. Po3po6iieH0 KOMILTEKC peKOMEH AN
OO MEXaHI3MiB Jiep>KaBHOT MATPUMKH
THHOBAITIfHO-TEXHOJIOTTYHUX CTPYKTYD, SKi
BKJIIOYAIOTh  (DIHAHCOBY  MIATPUMKY  (IIUIBrOBE
KpEJUTYBaHHS, TPaHTOBE (DIHAHCYBaHHS, MOIATKOBI
MiTbrH), IHCTUTYIIWHY TIATPUMKY  (cnemiajibpHe
3aKOHOJIABCTBO, JieprKaBHI OpraHm) Ta
iH(ppacTpykTypHy miaTpuMKy. HaykoBa HOBH3Ha
JOCTIKCHHS ToJIsITae y KOMIUIEKCHOMY
OOTpyHTYBaHHI crieliiKi CTBOPEHHS iHHOBAIIHHUX
TEXHOJIOTIYHUX CTPYKTYp y MICIIBOEHHHH IIepion Ta
po3polIli  MpakTHYHUX  PEKOMEHMAIIIN j11(0)1 (0}
3acrocyBanHs monener I B ymMoBax CTPyKTYpHHUX
3MiH B eKkoHoMimi. [IpakTnuHe 3Ha4eHHS pPOOOTH
HOJISITa€ Y MOXIIMBOCTI BHKOPHCTAHHS OTPUMAHHX
pe3yibTaTiB it GopMyBaHHs HAITIOHAILHOT CTpaTerii
PO3BUTKY IHHOBAaLifHUX TEXHOJIOTIYHUX CTPYKTYp Ta
pO3pOOKM  KOHKPETHHX  HpOrpaM  JIep>KaBHO-
IPHBATHOT'O TAPTHEPCTBA.

KJIIOYOBI CJIOBA: nepxaBHO-TIpMBaTHE MapT-
HEpPCTBO; PO3BUTOK; IHHOBAIiHA iH(paCTpyKTypa;
TIOBOEHHE BIIHOBJICHHS; Oi3HEC; OCBITa; HayKa.
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Statement of the problem. The post-war period is characterised by unique
opportunities for restructuring the economy and implementing advanced
technological solutions. The experience of countries that have survived military
conflicts demonstrates the critical importance of creating effective institutional
mechanisms to mobilise innovation potential. One of the most promising areas is
the development of innovative technological structures based on public-private
partnerships, which can provide a synergistic effect of combining state strategic
priorities and private initiative.

Current global trends in technology development, including the Fourth
Industrial Revolution, artificial intelligence, biotechnology, and green
technologies, create new opportunities for a technological leap. At the same
time, the limited financial resources in the post-war period require a search for
optimal models of attracting private capital to implement strategic innovation
projects.

Analysis of publications on the problem. The conceptual foundations of
public-private partnership in the innovation sector are laid down in the works of
leading foreign researchers. H. Etzkowitz (2008) in his work "The Triple Helix:
University-Industry-Government Innovation in Action” proposed a model of the
"triple helix", which became the theoretical basis for understanding the
interaction between universities, industry and government in innovation
processes. This model is particularly relevant for the post-war period, when
coordination of all institutional sectors is required to achieve technological
breakthroughs. B.-A. Lundvall (1992) in his study "National Systems of
Innovation: Towards a Theory of Innovation and Interactive Learning"
formulated the concept of national innovation systems, which became the basis
for understanding the role of the state in supporting innovative development. His
approach emphasises the importance of the institutional environment for the
formation of an innovation ecosystem. R. Nelson (1993) in his collective work
"National Innovation Systems: A Comparative Analysis” conducted a
comparative analysis of national innovation systems of different countries,
which allowed to identify the best practices of public-private partnership in the
innovation sphere.

Particular attention in the literature is paid to the study of the peculiarities
of innovation development in the post-war period. K. Sokoloff (1988) in his
study "Inventive Activity in Early Industrial America" analysed the role of
innovations in the post-war recovery of the American economy after the Civil
War. D. Mowery (2012) in his paper "Defense-Related R&D as a Model for
‘Grand Challenge' Technology Policies" investigated the mechanisms of
transformation of military technologies into civilian innovations. S. Wallsten
(2004) in his article "Do Science Parks Generate Regional Economic Growth?"
conducted an empirical analysis of the impact of technology parks on regional
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economic development, which is important for planning technological structures
in the period of post-war recovery.

Among Ukrainian researchers, the issues of development of the innovation
system of Ukraine and the role of public-private partnerships are covered in the
works of V. Geets, E. Udovytska (Udovytska, 2016), A. Kropelnytskyi
(Kropelnytskyi, 2024) and others.

However, despite the interest of scholars in the problem, many issues
require in-depth study. In particular, there is a need to identify the benefits of
forming effective innovative technological structures based on public-private
partnerships in the post-war period.

Statement of the main results. The theoretical and methodological
approaches to disclosing the essence of the categories of "innovation" and
"innovation activity" are based on a generalisation of scientific provisions of
both foreign and domestic researchers. In the modern scientific discourse,
innovations are seen as newly created or improved competitive technologies,
products or services, as well as organisational and technical solutions of a
production, administrative, commercial or other nature that significantly
improve the efficiency of production processes or the quality of functioning of
the social sphere. Innovative development, in turn, is interpreted as a sequential
series of processes in which an innovation goes from the origin of an idea to its
implementation in the form of a specific product, technology or service that is
disseminated in economic practice and social life.

It is important to study the international experience of regulating and
supporting innovatively active enterprises, as well as the formation of effective
regional innovation systems. Of particular practical value for Ukraine is the
adaptation of models of those EU countries that demonstrate successful
examples of innovative entrepreneurship development in conditions of limited
financial resources, but with strong scientific and technical potential.

At the same time, in the domestic practice at the regional level, effective
forms and instruments of state management of innovation activity of
technological structures are still insufficiently formed. The current trends in the
development of innovative technological structures indicate the absence of a
comprehensive system for stimulating the innovative activity of economic
entities at both the regional and national levels. In this regard, there is a need to
introduce a comprehensive system of regulators aimed at enhancing innovation
activity through public-private partnership mechanisms, financial assistance, tax
incentives and the development of innovation support infrastructure.

Successful regional innovation activity will be facilitated by a systemic set
of organisational and economic measures, primarily the following:

— creation at the highest level of an effective state body for management of
scientific, technological and innovative development;
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— provision of targeted subsidies and preferential loans for enterprises
making technical progress in priority areas of innovation;

— introduction of tax benefits for innovation-active enterprises;

— creation of innovation banks and improvement of the financing system;

— introduction of a special procedure for the creation of innovation
associations;

— introduction of a special procedure for the creation of innovation
associations.

The formation of the R&D infrastructure in many countries reflects the
objective integration processes inherent in individual national economies. Along
with the further socialisation of production through its specialisation and
concentration, and the increase in the output of marketable products,
interregional, and especially international contacts are intensifying. A global
territorial structure is also being created, according to which the production of
certain types of products or services is being assigned to individual countries.

One of the leading trends in the development of the global economy today
Is the creation of so-called science and technology zones (STZs) as a form of
scientific and production cooperation between countries and regions.

Science and technology zones are a way of implementing integration
processes and structural transformations in the world economy and achieving
openness of the economy of a particular country, stimulating international
economic cooperation through the attraction of foreign investment (Fedulova,
2006).

Through the mechanisms of science and technology zones (STZs), the
economic systems of individual countries are gradually integrating, specialising
in the production of certain types of products, forming sustainable economic
ties, and exchanging scientific and technological achievements, services, and
information resources. As a result, the economic systems of the partner countries
are gradually adapting to each other, forming a new integrated economic
structure. Such a structure accumulates the disparate potential of individual
economies, transforming it into a higher-level system within which the efficient
use of key production factors becomes possible. This, in turn, opens up new
opportunities for accelerated economic growth of national economies.

A study of the global practice of creating and operating NTZs shows a
significant diversity in the forms of their organisation, strategic goals,
management approaches and methods of spatial zoning. There is also a variation
in the terminology of the concept of NTZs, which necessitates further
systematisation of the categorical apparatus.

The main tasks of the state policy in the field of formation and support of
the STZ functioning are as follows:
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— stimulating the inflow of foreign investment as an additional source of
financing for economic development;

— solving employment problems by creating new jobs;

— expanding export potential and developing import substitution in order
to increase foreign exchange earnings and improve the balance of payments;

— rational use of local resources through the creation of institutions that act
as catalysts for market transformation;

— intensification of knowledge and technology exchange, which
contributes to the formation of a new quality of innovative economic
development.

There are several different concepts that define the essence of a science and
technology zone: technopolis, science park, technology park, technology zone,
free industrial zone, investment promotion zone, technology and innovation
Zone.

The dominant trend in the development of the global economy is the
formation of national innovation systems. Therefore, possession of new
technologies is becoming a determining factor in a country's competitiveness. In
order to meet the requirements of the private sector, the process of technology
transfer from public research institutions (RIs) to private agents needs to be
institutionalised and professionalised.

The effectiveness of the national innovation system depends on the solution
of the problem of reducing transaction costs associated with ensuring close
interaction between the main participants of the innovation process: private
business and state research institutions. High transaction costs are an objective
economic prerequisite for the development of the innovation infrastructure,
which consists of technology transfer institutions.

The socio-economic development of a state is largely determined by the
level of availability and efficiency of innovation processes that ensure the
transformation of research results into new products, technologies and services.
One of the most effective tools for implementing such transformations in global
practice is innovation structures, in particular science and technology parks
(STPs).

Science and technology parks are modern institutions of technology
transfer that integrate research, technology and manufacturing enterprises to
quickly implement the results of research, inventions and innovations in
industrial production and business activities. Their functioning is aimed at
creating a favourable environment for the commercialisation of knowledge,
innovation activity and the development of high-tech business.

Technology transfer is defined as a formalised process of transferring new
knowledge obtained through research and development activities of universities
and non-profit research institutions to the commercial sector for the
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implementation of socially important goals. This process involves the
involvement of the results obtained through budgetary funding in addressing
pressing public or private needs through the transfer of technologies, equipment
or infrastructure facilities.

The term “park’ was first used to describe an innovative infrastructure unit
in 1951 in the United States, in the state of California, in Santa Clara County, in
the town of Palo Alto, at Stanford University. The idea of creating such a
structure belongs to Professor of Electrical Engineering Frederick Terman, who
at that time held the position of Vice President of the University. It was he who
introduced the concept of a research-industrial park, which later became
commonly used in the global practice of organising innovation environments.

The main concept of the newly created innovation structure was the
rational use of a part of the university territory to form a compact industrial zone
attractive for the location of enterprises specialising in high-tech production, in
particular in the fields of electronics and aerospace engineering. These sectors
grew rapidly in California in the post-war period, in particular due to growing
demand from the defence industry. The financial basis for the park's creation
was provided by orders from the US federal government as part of military
development programmes.

Thus, the Stanford University-based research and industrial park became
the first example of an organised science and technology environment that
integrated the education, research and production sectors. This model
subsequently formed the basis for the development of innovative technology
park structures in many countries around the world.

In early 2002, the International Association of Science Parks (IASP)
proposed a broad definition of a technology park as an organisation run by
professionals and with the main goal of promoting the welfare of the local
community by developing an innovative culture, increasing the competitiveness
of innovative businesses and research institutions. To achieve this goal,
technology parks act as tools to stimulate the flow of knowledge and technology
between universities, research institutions, companies and markets, and facilitate
the creation and growth of innovative enterprises, including through spin-off
processes.

Such a comprehensive definition was proposed taking into account the
diversity of science and technology park models operating in 63 IASP member
countries and emphasises their role as a universal tool for regional development.
In particular, it emphasises the synonymity of the terms "technology park",
"technopolis", "technology area", "research park" and "science park". In the UK,
the term "science park" is most commonly used, in the USA — "research park",
and in Ukraine — "technopark™.
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In the classical sense, a science and technology park is a complex of
research institutes, laboratories and research and development enterprises
located in specially prepared areas, preferably in close proximity to leading
universities, and operating on the basis of a developed infrastructure that ensures
effective communication between all participants in the innovation process.

Organisations that aim to stimulate the creation of technology parks in their
countries or regions formulate more specific definitions. For example, the
Queensland Innovation Council (Australia) defines a technology park as a legal
entity established to effectively use scientific and technological potential to
improve the economic base of the region. In this context, the main mission of a
technology park is to stimulate regional development, overcome
deindustrialisation and promote the commercialisation of innovations. The
activities of technology parks are seen as a factor in enriching scientific and
technological culture, creating jobs and generating added value in the economy.

A large explanatory dictionary of the Ukrainian language defines a
technopark as a territorial association of scientific and design and engineering
organisations, educational institutions, and production units.

The main goal of such an organisation is to increase the competitiveness of
its sphere of influence, stimulate innovation among firms and institutions
associated with it and based on knowledge, organise the transfer of knowledge
and technology from its sources to companies and the market, and actively
promote the creation of new viable companies through the processes of
additional income and incubation.

A technology park or business incubator can be a non-profit or for-profit
legal entity that is fully or partially owned by a university. The term "research
park" is used mainly in the United States, while in Canada, Europe, Asia and
Latin America it is used to refer to a science or technology park. A research park
IS an enterprise based on property that has:

— existing or planned land, facilities and premises for the provision of
private and public research services, high technology, support services;

— contractual and/or formal ownership or operating relationships with one
or more universities, scientific organisations, research institutions;

— opportunities to promote research in industry, established links in the
field of technology transfer.

The main functions performed by technology transfer institutions cover a
wide range of services aimed at commercialising scientific developments and
stimulating innovation activity. In particular, the key functions of such
institutions include:

— patenting of intellectual property objects and provision of support
services, including disclosure, examination and execution of patent
documentation;
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— licensing of rights to the results of intellectual activity for the purpose of
further transfer of technologies to industrial or business practice;

— intermediary activities in the field of concluding contracts for research
and development, including recruitment of specialists, legal support and
execution of relevant agreements;

— non-financial support of independent small and medium-sized
enterprises.

The history of the creation of modern technology transfer institutions began
with the organisation of the Stanford University Science Park (California, USA)
in the first half of the 1950s, which became the core of the formation of the
famous Silicon Valley. For several decades, the network of technology parks in
the US grew relatively slowly: many initiatives launched by universities
remained at the project stage. At the same time, successful examples
demonstrated the significant contribution of such structures to the national
economy, which subsequently led to increased attention from state authorities.
As of 2006, there were already more than 140 technology parks in the United
States, accounting for more than 20% of the total number of such structures in
the world.

In Europe, the process of creating technology parks intensified in the early
1970s. Among the first examples are the Heriot-Watt University Research Park
in Edinburgh, Trinity College Science Park in Cambridge, Leven-la-Neuve
Technology Park in Belgium, Sophia Antipolis in France (Nice) and the ZIRST
zone in Grenoble. The most dynamic development of the network of technopark
structures was observed in the second half of the 1980s. Today, there are about
700 science and technology parks in the world, which are key elements of the
innovation infrastructure at the national and regional levels.

The main structural elements of foreign technology parks are research
centres, industrial enterprises and firms located on a common territory, whose
activities are aimed at transforming scientific potential into competitive market
products. The functioning of this complex is ensured by an administrative and
management structure that performs coordination functions, as well as financial,
insurance, service and other supporting infrastructure. When creating a science
and technology park, a higher education institution or a research organisation of
the public or private sector usually acts as a research centre.

Thus, science and technology parks are a form of spatial integration of
science, education and production. They bring together research institutions,
design bureaus, educational institutions, and industrial enterprises to accelerate
the implementation of scientific, technical, and technological advances in
practice.

The most common model in the world is the technology park model, which
is closely linked to the activities of universities. Universities traditionally
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perform not only educational but also research functions, acting as centres of
basic and applied research. Today, there are four main models for creating
technology park structures: classical, American, European and Japanese. Each of
them reflects the evolution of the concept of the innovation process and
corresponds to the specifics of the socio-economic development of a particular
country.

The emergence of technopark structures is due to a number of factors. The
dynamic development of technology parks and other innovation centres in the
USA, Germany, France and Japan confirms their high efficiency as tools for
accelerating scientific and technological progress. At the same time, there is a
widespread perception that such innovation structures can only function in a
developed economy. However, international practice shows the opposite: the
creation of technology parks can be an effective mechanism for stabilising an
economy regardless of its current level of development,

Moreover, even in countries with highly developed economies, initiatives
to create new innovation structures are often implemented in the context of
economic downturn, rising unemployment, structural adjustment of production,
reduction of state funding for science, or in cases where the existing scientific
and technological potential is not put to practical use due to the lack of effective
mechanisms for technology transfer.

It is worth paying special attention to the fact that the experience of many
countries shows that economic crisis often becomes a catalyst for the
development of technology park structures. In the context of modern Ukraine,
which is undergoing post-war reconstruction, this aspect is of particular
relevance (Table 1).

Thus, the main principles of creating technology parks can be considered as
follows:

— coordination of activities and interaction between key participants of the
innovation ecosystem — scientific institutions, higher education institutions,
public and private sectors of production, local and regional authorities;

— support for small knowledge-intensive businesses that contribute to the
development of innovative entrepreneurship;

— concentration and efficient use of venture (risk) capital to finance
innovative projects at the initial stages of development.

The hierarchical structure of technology park systems is based on a
modular organisation principle. The basic unit in the creation of such structures
IS an incubator, which is a centre for generating innovations and supporting
startups. A technology park, in turn, is a set of innovation centres, each of which
provides specialised services ranging from scientific and technical expertise to
business consulting. The combination of technology parks, incubators and urban
infrastructure elements forms a technopolis, a comprehensive form of
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integration of science, education, industry and services. In a broader context,
science and technology regions can include technopolises, technoparks,
incubators and other supporting institutions that support research and
innovation.

Table 1
Typical reasons for creating techno-industrial structures: world practice
Name of the technology Initiators, .
Reasons for creation
park, Country Founders
Evanston Research Park, The country's — increasing the competitiveness of
Illinois, USA leading products manufactured in the state;
universities, — stopping the outflow of highly qualified
private specialists and scientists to other states;
individuals, — increasing the volume of innovative
corporations activities of enterprises;
— the need to support and stimulate the
development of science and education.
Dortmund Technology Park; |State and — the need to diversify production and
Saarbriicken Innovation Regional overcome economic depression;
Technology Center; Aachen |Innovation — the need for structural restructuring with
Technology Center; Hanover |Development an orientation towards the development of
Technology Center; Munich |Centers, German |science-intensive industries;
Technology Center, Germany | Government — the struggle for leadership in the global
market of scientific and technical products.
Shenzhen Technology Park; | Ministry of — development of innovative
Shenzhen High-Tech Park, Science and entrepreneurship; attracting foreign
China; Dubai Technology Technology of investment in the development of new
Park, UAE; China; Dubai technologies and materials;
Southern Science Park, Park Holding; — rganizing the production of high-tech
Taiwan; Tsukuba Science and | Government of | products.
Technology Center, Japan Japan and Taiwan

Source: compiled by the authors.

Technoparks are key instruments for technology transfer, especially in the
area of small innovative businesses. Their effectiveness is largely determined by
close integration with research institutes and universities. The main idea is to
involve scientific personnel in fulfilling applied orders of the park's resident
companies. At the same time, scientists are able to apply the results of their
research in practice by providing expert advisory services to innovative
companies.

By providing a favourable environment for the development of
entrepreneurship in the fields of high technology and knowledge-intensive
production, technology parks act as a link between science and industry,
facilitating the continuous process of introducing technological innovations into
production.
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At the same time, technoparks serve as a tool of selective regional policy,
which allows accelerating the socio-economic development of certain regions,
updating the technological base of industry and boosting entrepreneurial
initiative.

Thus, the importance of creating technopark structures in the post-war
period is due to the following factors:

— technoparks facilitate the convergence of science and production,
ensuring synergy between theoretical developments and their practical
implementation;

— they are able to play a leading role in the structural transformation of the
economy aimed at increasing its innovation component;

— technoparks function as sustainable and autonomous microsystems that
can play the role of backup industrial centres, increasing the overall
sustainability of the economic system.

These aspects are especially relevant in the context of Ukraine's post-war
recovery, when there is a need to create flexible, adaptive and technology-
oriented structures that can quickly respond to new challenges and help restore
the country's industrial potential.

The functional features of technology parks and their structural
differentiation are presented in Table 2.

Table 2
Characteristics of the main types of technological parks

Economic forms Functions performed

Business incubator | An organizational structure that creates favorable conditions for the
effective operation of newly established small innovative firms:

— providing premises and necessary equipment for a certain period;

— providing consultations on economic and legal issues on a preferential
basis;

— organizing information and advertising support;

— examination of innovative projects, etc.

Research Park Focused on scientific and research activities:
— the emergence of a scientific idea;

— fundamental research;

— applied research and technology;

— high-tech research and development.

Technology Park | Added to the previous ones are:

— development of implementation technologies;

— the emergence of venture firms;

— acceleration of the introduction of innovations into production.

Grinder Park Added to the previous ones are:
— consulting enterprises on the use of developments;
— establishing production and searching for partners.
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End Table 2
Economic forms Functions performed
Industrial park The following are added to the previous one:

a range of services;

venture financing;

rental of equipment, premises, land for office accommodation;
banking services;

— training and retraining of personnel for work in the conditions of
scientific and technological progress.

Technopolis They have a developed scientific, industrial and social infrastructure:
— technical and socio-economic innovations are developed and
implemented:;

— their continuous reproduction is ensured:

— accelerated testing of innovations;

— combination of fundamental scientific research and applied
developments.

Source: compiled by the authors.

The conceptual basis for the functioning of technostructures is the Triple
Helix model (Etzkowitz, 2008), which provides for close interaction between
universities, industry and government. In the post-war environment, this model
is of particular importance, as it allows for the optimal use of limited resources
to achieve the maximum innovation effect.

By the end of the 1980s, the research sector in higher education institutions
(HEIs) was significant both in Ukraine and globally. However, subsequently
there was a significant reduction in budgetary funding for science — relative in
developed countries and absolute in Eastern Europe. This resulted in an outflow
of scientific personnel. Today, there is a gradual revival of research departments
in higher education institutions.

Modern forms of co-investment in scientific and technical activities,
participation in grants and programmes require high-quality organisational,
technical and information support of the scientific infrastructure. Although HEIs
in different countries face common challenges, they are developing according to
different organisational and legal models.

In the context of limited resources, the integration of science and education
should ensure better coordination of work, concentration of funds on priority
areas, and effective training of personnel.

Global experience shows that universities are capable of training specialists
of all levels and conducting both fundamental and applied research for various
industries. This system is implemented in the United States and other highly
developed countries. Here, universities are not only educational institutions, but
also powerful research centres that are closely integrated with industry.
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In most cases, large universities drive regional development through the
creation of technology parks. The concept of a research university is based on
the combination of education and science, and the use of research in the
educational process. They receive funding from the state in the form of grants,
contracts, and cooperation agreements. An important component is intellectual
property, which is commercialised and generates additional revenue.

In a market environment, there is a growing need for technology parks and
incubators at higher education institutions — institutions that facilitate
technology transfer, bring scientific developments to a finished product and
introduce them into production.

The integration of universities, research institutions and high-tech
businesses should be comprehensive, aimed at forming innovation clusters that
meet the strategic needs of the region or industry. They should have a clear
industry focus and modern forms of interaction between participants.

The country's intellectual potential is a key factor in creating an effective
network of technology parks. The government of Ukraine should more actively
support the interaction of higher education institutions with technology transfer
institutions.

The issue of science funding cannot be resolved without active cooperation
with business. Businesses can provide resources and funding by using the
scientific base of higher education institutions. This is not only support for
science, but also an investment in the country's future, competitiveness and
technological leadership.

The most effective form of cooperation between universities and industry is
science and research parks, which combine infrastructure, research and
production units. In Ukraine, technology parks were most often created on the
basis of academic institutes, but the problem of effective innovation
management is still relevant.

For Ukraine, it is important to use international experience in staffing the
activities of technology parks, especially when a brain drain occurred during the
full-scale invasion. In particular, China pays special attention to this issue. The
country has adopted a programme to transform hundreds of Chinese universities
into research centres of global significance.

China maintains constant contacts with its scientific emigrants and creates
conditions for the re-emigration of skilled personnel and capital. Under the
national 1000 Talents programme, scientists who have left for the West are
offered the same salary upon their return. Therefore, China is experiencing a
strong inflow of highly qualified specialists from the United States who once
emigrated from the country and are now ready to work in the country's
information and other sectors.
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Innovation requires special attention in the context of ensuring the
integration of education and science. The growing role of knowledge as a key
factor in economic development is leading to a profound transformation of the
scientific sphere, the education system and the functioning of higher education
institutions (HEIs) in particular. The traditional model of a university, which
used to be based mainly on educational and research functions, is undergoing
significant changes. It is being supplemented by a new area of activity - active
support for innovative entrepreneurship.

Modern higher education institutions are increasingly focused on the
development of knowledge, technological and organisational solutions adapted
to market needs, as well as on supporting small and medium-sized businesses.
With this in mind, it is extremely important to:

— initiating sustainable partnerships with the business environment;

— developing entrepreneurial competences of scientists and students;

— commercialisation of research results.

Over the past decades, universities and leading research institutes around
the world have been creating an innovative environment, represented by a
network of small and medium-sized enterprises based on the results of the
scientific activities of teachers, researchers and students. This process is
stimulated by the targeted activities of educational institutions aimed at
developing innovative infrastructure.

In particular, specialised institutions are being formed within the structure
of higher education institutions to support innovation, technology transfer and
entrepreneurship, including:

— technology transfer centres,

— business incubators,

— technology and science parks,

— academic entrepreneurship incubators, etc.

These institutions play an important role in the formation of a new type of
university, which not only provides training and research, but also acts as a
catalyst for innovation development and entrepreneurial activity in the region
and the country as a whole.

Conclusions. The creation and development of innovative technological
structures based on public-private partnerships in the post-war period is a
strategic imperative to ensure the technological sovereignty and competitiveness
of the national economy. Successful implementation of this area requires a
comprehensive approach, including the creation of a favourable legal
environment, attraction of private investment, human capital development and
international cooperation.

Quite convincing international experience suggests that technology parks
and business incubators for small knowledge-intensive firms can act as a form of
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decentralisation of decision-making in the field of science and technology
policy, and can enhance risk-taking by entrepreneurs by providing support to
venture capitalism. They can improve the skills of employed workers in the
production of high-tech products and high technologies, and create new jobs.
International experience shows that countries that managed to effectively use the
post-war period to create innovative technological structures have achieved
significant success in technological development and economic growth.
Therefore, investments in innovative technological structures should be viewed
not as costs but as strategic investments in the country's future.

Further research in this area should focus on the development of specific
mechanisms for financing technological structures, analysing the effectiveness
of different models of public-private partnerships, and exploring the possibilities
of adapting international experience to national conditions.
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