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XapKiBCbKNI1 HaLiOHa/IbHWI1 EKOHOMIYHWIA yHIBEPCUTET
imeHi CemeHa Ky3Heus

The article substantiates the feasibility of utilising helical models (Triple, Quadruple, Quintuple Helix) as a
methodological basis for innovative entrepreneurship's organisational and economic support. The text under
discussion highlights the evolution of models from the triple interaction of universities, business, and the state to
expanded forms involving civil society and the natural environment. The practical implementation of these strategies
within the framework of European Smart Specialisation strategies and Horizon Europe, Interreg, and Erasmus+
programmes is analysed, confirming their effectiveness in transnational innovation projects. The formation of
partnership structures, stakeholder interaction, and the socio-ecological dimensions of sustainable development
are revealed. The proposal is for helical models to be considered a key tool in SME support policies in the context
of European integration.
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Y cTaTTi 34jiiiCHEHO KOMNIEKCHE AOCAILKEHHS refliKCHUX MOAENe K Cy4yacHO! MeToA0M0rYHOI OCHOBW OpraHi-
3aLiliHO-EKOHOMIYHOTO 3a6e3neyeHHs iHHOBaLiiHOTO NiANPUEMHMLTBA. Y (hOKYCi HayKOBOro aHanisy nepebyBaroTb
mogeni Triple Helix, Quadruple Helix Ta Quintuple Helix, siki Bigo6paxatoTe KOEBO/IOLLiiHY B3aEMOAjH0 MiX HayKOH0,
6i3HECOM, AEPXKABOI, POMAAAHCHKMAM CYCNiSIbCTBOM | NPUPOAHNM cepefoBuLLeM. ABTOPOM 00r'pyHTOBaHO, LLO 3a-
CTOCYBaHHS TaKMx Mofesneit 03BONSE NoAoAaTh hparMmeHTaLilo ynpaBAiHCbKUX pilleHb, 3a6e3neynTi CUCTEMHICTb
Ta afanTUBHICTb IHCTPYMEHTIB NIATPUMKM MiANPUEMHMLTBA B yMOBaX LMdpo.izauii, AMHaMIYHNX 3MiH 30BHILLHLOTO
cepefoByLLa, 3pOCTatUunX EKOMOTIYHUX BUKNWKIB | MOCUIEHHSA 1106a/1bHOT KOHKYPEHLiTl. Y po6oTi BUCBIT/IEHO €BO-
NoUiHUIA XapakTep (hOpMyBaHHS TefikCHUX MOoAenei: Bif Knacu4HO! TPUKOMMNOHEHTHOI B3aeMOZil [0 CKNagHWX
€KOCUCTEMHUX MIAXOAIB, AKi BPaX0OBYHOTb COLia/IbHO-KY/IBTYPHI Ta €KOJONiYHI YAHHMKK. [TpoBEAEHO MOPIBHAMBHNI
aHani3 mogenein 3a Cy6’eKTHOK CTPYKTYPOH, PiBHEM iHTErpauii, (hoKycoMm B3aemogii Ta NpuknagamMm npakTuyHo-
ro 3aCTOCyBaHHS1 B €BPONENCHKNX perioHax. PO3KpWUTO MoTeHLjian uux Mofaenei sk gAieBux MeTofoN0riYHUX HCTPY-
MEHTIB pO3p0obkmn cTparteriii Smart Specialisation, iHHOBaLiiHOT AUMNIOMATIl, €KOMOriYHO OPIEHTOBAHOIO MigNpUEM-
HULTBA Ta MKCeKTopasibHOT Koonepadii. Okpema yBara npugineHa BuBUYeHHI0 nporpam Horizon Europe, Interreg,
Erasmus+, Digital Europe, LIFE Programme, y Mexax SKvX reflikCHi MOAeni 3acTOCOBYIOTLCA K 060B'A3K0Ba pamka
N5 (hOpMyBaHHS KOHCOPLLyMIB, OLHKM NOTPe6 CTenkxonaepiB, MOHITOPUHTY pe3ynbTatiB i (hOpMyoBaHHS Noni-
TUK CTa/I0r0 PO3BUTKY. HaBeaeHo ycnilHi Npukiagn peanisauii Mogeneii y Takmx perioHax, sk KatanoHxis (Icna-
Hist1), CxigHa ®iHnaHais, Jloasbke BoeBoacTBO (Monbuia), MiBaeHHO-MopaBchbkuii kpait (Yexist), Wo AeMOHCTPYHTb
NPaKTUYHY PeneBaHTHICTb KOHLeNUil a4ns ¢opMyBaHHS iHHOBALLHO-aKTUBHOIO MiANPUEMHULILKOTO CepeoBMLLa.
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3anponoHoBaHO pekoMeHdauii Woao iHTerpauii reslikcHUX Mogeneit y HauioHaslbHy cucTemy MiATPUMKM nignpu-
EMHMLTBA 3 ypaxyBaHHAM E€BPOMENCHKMX MPAKTUK, 30Kpema B HanpsiMKax K/iacTepHOT NOMITUKKM, IHCTUTYLIAHOTO no-
cepeaHnuUTBa, LMdPOBMX NNaTtdopMm i perioHanbHOI iHHOBALHOT ekocucTemn. Pesynstati oCimpKEHHS MOXYTb
CTaTu OCHOBO A/151 YAOCKOHA/IEHHA YNPaB/iHCbKMX PillleHb Ta PO3PO6KM AepXaBHOT NONITUKM NIATPUMKM Mas1oro Ta

cepefHbOro GisHecy B KOHTEKCTI EBpOIHTerpaLii Ykpainu.

KnrouoBi cnoBa: opraHisau,iiiHo-eKOHOMiYHe 3a6e3neyeHHs1, iHHoBaLliliHe NiANPUEMHULITBO, reflikcHi mogeni, Tri-
ple Helix, Quadruple Helix, Quintuple Helix, eBponeiicbki iHHOBaUiliHi nporpamm.

Problem statement. In contemporary
economic transformation, digitalisation and
intensified global competition, a review of the
methodological foundations of organisational
and economic support for entrepreneurship
is imperative. Conventional models neglect
to consider the entirety of the interaction
between the subjects involved in the innovation
process, thereby diminishing the efficacy of
entrepreneurial potential. Because of this,
the present study considers helical models
(Triple, Quadruple, Quintuple Helix) to
ensure the systematic integration of science,
business, government, society, and the natural
environment in support of entrepreneurial
activity.

An analysis of recent studies and
publications. Etzkowitz H. and Leydesdorff
L. [4], who substantiated the triple helix model as
the basis for innovation policy, studied the issue
of cross-sectoral interaction in the innovation
economy. CarayannisE. G.and CampbellD.F.J.
[1, 2] developed the approach to include a four-
link and a five-link model, incorporating civil
society and the natural environment. The
works of Leydesdorff L. [9], Cavallo A,
Ghezzi A., Balocco R. [3], as well as Gonzélez-
Martinez P., Garcia-Pérez-de-Lema Doming,
Castillo-Vergara M., Bent Hansen P. [6] reveal
the potential of helix models in the formation of
regional innovation ecosystems. Concurrently,
domestic science has not conducted sufficient
research into applying these models as the
basis for entrepreneurship's organisational and
economic support, particularly in European
business support programmes.

Problem statement. This article aims to
provide a theoretical justification for the use
of helix models as a methodological basis for
the organisational and economic support of
innovative entrepreneurship in the context of
integration into the European space.

Presentation of the primary research
material. The advent of helical models was
preceded by the realisation of the limitations of
traditional linear models of innovation, which
failed to account for the complex interactions
between different sectors of society. In the

1990s, the growing role of universities in the
commercialisation of knowledge and the need
to involve the state as a coordinator of these
processesprovidedthe backdropagainstwhicha
model was required to reflect the co-evolutionary
links between science, business, and the state.
This development subsequently gave rise to the
conceptualisation of the Triple Helix model [4].
The evolution of the innovation environment,
characterised by an emphasis on the social
relevance of technologies, has given rise to the
expansion of the model to the Quadruple Helix,
which incorporates civil society. The mounting
pressure of environmental challenges has led
to the emergence of the Quintuple Helix, a
model that considers the impact of the natural
environment [1, 2].

The concept of the Triple Helix emerged in
the 1990s as a response to the necessity for
interaction between universities, business,
and the state as key players in innovative
development. This approach entails a paradigm
shift wherein universities transcend their
traditional role as mere providers of human
resources, instead assuming a more proactive
stance as active participants in innovative
endeavours. The state is responsible for
establishing the regulatory framework and
institutional infrastructure, while the business
sector is tasked with commercializing
knowledge [4]. The Triple Helix model has
become a widely adopted framework in the
development of innovation policy, particularly
within the domain of regional development.

The Quadruple Helix model emerged in the
early 2000s, influenced by social transformations
and the necessity to consider the interests of
civil society. The media, public organisations,
educational platforms, and other elements of
the social space join the three primary actors.
This approach renders innovation socially
relevant, incorporating cultural values, social
practices, and public communications [1].

The Quintuple Helix model emerged in
the 2010s as a response to sustainable
development challenges. The model under
discussion incorporates a fifth element, the
natural environment, thus complementing
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the previous model. Consequently, nature
is regarded as a dynamic participant in the
system of interactions, thereby facilitating the
integration of the ecological dimension into
innovative development [2]. This approach is
becoming increasingly relevant in the context
of climate change, environmental, social, and
governance (ESG) approaches, and the green
transition.

Table 1 compares helix models of
organisational and economic support for
innovative entrepreneurship.

In practice, helical models have become
the foundation for the formation of Smart
Specialisation Strategies (S3) in European
Union countries, particularly in regions such
as Catalonia (Spain), Eastern Finland, £6dz
Province (Poland) and South Moravia Region
(Czech Republic), where cluster approaches
are implemented based on the interaction of four
or five key actors [2; 5]. In the Horizon Europe,
Interreg, Erasmus+, Digital Europe, and LIFE
Programme, the use of the Quadruple Helix
or Quintuple Helix approach is enshrined as
one of the mandatory conditions for structuring
consortia, identifying stakeholder needs, and
developing roadmaps, performance indicators,
and mechanisms for monitoring innovation
policies [10; 7].

Consequently, Horizon Europe projects
(e.g., RRI2SCALE, TeRRIltoria, SeeRRI)
employ coordination mechanisms between
universities, companies, local authorities, and
public organisations, thereby facilitating the
establishment of sustainable models of socially
responsible entrepreneurship and scientific
diplomacy [2; 10]. Interreg programmes
(e.g., InnoHEIs, BRIDGES, ClusterFY) have
been identified as a significant catalyst for
the development of innovative ecosystems,
through the establishment of platforms that

facilitate  multi-level interaction between
regional institutions, research institutions, and
business structures [8]. Within the scope of
the Erasmus+ programme, initiatives such as
HEInnovate and EntreCompEdu offer support
for entrepreneurial education, emphasising
community involvement and environmental
awareness. This approach is in alignment with
the Quintuple Helix logic [7].

This demonstrates the effectiveness of helix
models as tools for organisational and economic
support of innovative activities in the context of
projects involving transnational cooperation,
digital transformation, green transition, and
increasing the sustainability of entrepreneurial
ecosystems in the face of climate challenges
and socio-economic turbulence.

Helix models can demonstrate their
potential within the confines of the academic
environment and as an applied methodology for
forming partnership structures within regional
innovation systems. Furthermore, these models
can potentially develop clusters and digital
platforms to support small and medium-sized
enterprises.

Conclusions. It is evident that Helix models
of interaction constitute an effective tool for
the organisational and economic support of
innovative entrepreneurship. These mecha-
nisms facilitate overcoming fragmentation in
the interaction between science, business,
government, and society. Their practical
significance is confirmed by their widespread
implementation in EU programmes, which opens
up new prospects for Ukrainian enterprises
in the context of European integration. It is
recommended that future research endeavours
concentrate on the development of models for
adapting helix structures to the national business
environment, with a view to expanding their
application in SME development policies.

Table 1

A comparative analysis of the characteristics of helix models in the context
of organisational and economic support for innovative entrepreneurship

Model Main subjects Focus of interaction Integration | Examples of application
of interaction level in the EU

Universities — | Innovation and . - -

Triple Helix |Business — commercialization of Institutional gtir’)étree:gig)srwal Innovation
Government knowledge 9

Quadruple |Triple Helix + Social relevance of Social Horizon Europe, Interreg,

Helix Civil society innovations Cultural projects

Quintuple Quadruple Sustainable Green Deal, Innovative

Helix P Helix + Natural |development, Ecosystem | policies for sustainable
environment environmental innovation development
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