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APPROACH TO THE COMMERCIALIZATION OF UNIVERSITY’S RESEARCH ON
THE BASES OF SPIN-OFF COMPANIES’ CREATION

Abstract. The article covers the theoretical approaches to the definition of the “academic spin-offs” concept,
substantiates the need for the development of organizational forms of small innovative entrepreneurship in a
university environment. A set of measures was developed aimed at increasing the entrepreneurial activity of
universities and stimulating the processes of commercialization of research results. In order to stimulate the
innovation activity of enterprises, it is necessary to create incentive schemes for this activity. In the article, a
comparative analysis of existing models of financing of innovative activity is carried out in order to determine the
possibility of their application for financing of innovative activity of industrial enterprises. Different models are
used to finance innovative projects such as venture funding, business angel funds, crowdfunding. The article
explores the areas of application of different financing models, opportunities and limitations of their use in
innovative business. As a possible scheme for financing the innovative activity of an existing industrial enterprise, i1
is proposed to create spin-offs of companies that use the material, labour and other available resources of the
parent company for the implementation of innovative projects. Under such a financing scheme, the parent company
has opportunities to diversify its risk-sharing activities, to phase out the innovation project, and to increase its
susceptibility to innovation. In turn, a spin-off enterprise can initially use material resources, managemeni
experience and ties of the parent company, simplify access to the necessary financial resources. To evaluate the
effectiveness of spin-off company innovation, it is proposed to take advantage of the advantages and disadvantages
of creating such companies, which compares the results of the enterprise achieved in practice, taking into accouni
the launch of an innovative spin-off company, and theoretically possible in the implementation of ongoing activities
without innovation.

Keywords: academic spin-offs, PEST-analysis, results of intellectual activity (RID), small innovative
entrepreneurship.

MIIXIA 10 KOMEPHIAJIBALI TOCTIIXKEHD YHIBEPCUTETY HA OCHOBAX
CTBOPEHHS CIIIH-KOMITAHIV

Anomayia. 3 memoro akmueizayii inHO8AYIHOI OiaabHOCMI NIONPUEMCIME HEOOXIOHO CMBOPI08AmIL CIUMYAOHUI
Yo OIAAbHICMb CXeMU (DIHAHCYBaHHA. Y Ccmammi npo8edeHO NOPIGHANbHULL AHAAI3 ICHYIOMUX MoOeell
piHaHCYBAHHA IHHOBAYIUHOL OIAABHOC 3 MEMOK BUSHAYEHHA MONCAUBOCMI IX 3ACMOCYBAHHA O (DIHAHCYBAHHA
IHHOBAYIHOT OIAABHOCMI NPOMUCAOBUX NIONpuemcme. [as QIHAHCYBAHHA [HHOBAUIUHUX NPOEKMIE
BUKOPUCMOBYIOMBCA PI3HI MoOeai, MaKi AK éenuypHe (iHaHCY8aHHA, Kowmu Oi3Hec-aHzenis, Kpayoganoine. Y
cmammi. 00CAONYIOMbCA Chepu 3ACMOCYBAHHA PISHUX MOOeAell (DIHAHCYBAHHA, MONCAUBOCME | OOMENCCHHA IX
BUKOPUCMAHHA 8 [HHO8aUiliHOMY Oi3Heci. B axocmi mMoNcAUBOT cXeMu (DIHAHCYBAHHA [THHOBAUIUHOT OifAAbHOCHI
YUHHO0 NPOMUCA0B020 NIONPUEMCMEA NPONOHYEMBCA CMBOPIOBAMIL CIH-0G)@ KOMNAHIT, WO BUKOPUCTIOBYIOME
MmamepianbHi, mpyoosi ma iHwi OOCHYNHI Pecypcu MAMePUHCbKOT KOMNAHIL OAf peasi3ayii [HHOBAUIHUX
npoexkmis. [Ipu makiii cxemi iHAHCYBAHHA MAMEPUHCOKA KOMNAHIA OMPUMYE MOXCAUBOCTI U000 OUBepCUuPiKayii
OifabHOCMI 3 NOOIAOM DU3UKIB, 30IHCHEHHA NOemAanHoo (QIHAHCYBAHHA IHHOBAUIIHO20 NPOeKmy, NiOBULEHHA
CRpULIHAMAUBOCMI 00 [HHOBAUIN. Y CB80I0 uepzy, CHIH-0G)Gh NIONPUEMCMBO HA NOYAMKOBOMY emani C60€l
OIAALHOCMI  MOXCe KOPUCHYBAMUCA MAMEPIAADHUMU PECYPCAMU, YNPABAIHCOKUM O00C8I00M [ 38’ A3KaAMU
MAMEPUHCHKOT KOMNAHIT, CRPOUYOmMbCs 00Cmyn 00 HeOOXIOHUX (PIHAHCO8UX pecypci. [Iai OuiHKu edheKkmusHoCmI
IHHOBAUIIHOT OIANLHOCMI CNIH-0hG) KOMNAHIT NPONOHYOMbCA BUKOPUCMOBYS8AMU NepedazUl | HeOONIKU CMBOPEHHA
MAaKux KOMNAHill, 8i0N0GIOHO 00 AKUX NPOBOOUMBCA NOPIGHAHHA PE3yAbMAmie NiONPUOMCMEd, O0CAZHYMUX Ha
npaKmuyi 3 Ypaxy8amHaM 3anycky IHHOBAYIUHOT CRIH-O(G KOMNAHIT, | MeOPemUutHO MONCAUBUX NPU 30IUCHEHHI
NOMOUHOL OifabHOCMI 6e3 6npo6adNceHHs IHHOBauil. SIKwo poseasdamu OUHAMIKY Ub020 CNiBBIOHOWEHHA
NPOMAOM NEBHO0 HACO8020 NEPIo0y, MONCAUBO BUABUMU HAABHICMb ab0 BIOCYMHICMb edekmy CuHepeii npu
3anycKy HO8UX Cnin-o¢hg nionpuemcms.

Kawuoesi caosa: cnin-ogp romnanii, PEST-ananis, pesyavmamu inmesekmyanvHoi Oisavnocmi (PII), ko-
mepuianiaayis, 00CAIONCeHHA | pO3POOKU.

Formulation of the problem. A specific feature of convergence with the real economy and, as a result,
the institutional development of universities in the the realization (apart from the main social role of
conditions of a post-industrial society is their education providers) of the innovation-production
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function. Creating the results of intellectual activity
(RID), universities, as a rule, do not have their own
production base and in most cases cannot independently
organize the production of innovative products based
on developments that confront universities with the
problem of commercialization.

Analysis of recent research and publications. You
can consider the various definitions of enterprises of
this type used by researchers to show their
heterogeneity. McQueen and Walmark define such
enterprises as follows: to be considered a university’s
spinoff, three criteria must be met, namely: the founder
or founders of a company must be from a university
(faculty, staff or student), the company’s activities must
be based on technical ideas, generated at the university,
the transfer from the university to the company should
be direct in nature, and not occur due to additional
hiring elsewhere [7]. Smilor, Gibson, and Dietrich
believe that spinoff is a company founded by faculty,
staff, or student who left the university to establish a
company or founded a company while still at the
university; and which is organized on the basis of a
technology or technological idea developed within the
university [8]. Weatherston describes an academic
spinoff enterprise as a venture that is founded or
commercially active thanks to an academic
entrepreneur who played a key role in one or all of the
following phases: planning, initial foundation,
subsequent management [9]. Karayanis considers
spinoff a new company organized by people who
previously worked for a parent organization
(university) based on a key technology originating in
the parent organization and transferred to a new
company [5]. Bellini considers academic spin-up
enterprises as companies founded by teachers,
researchers or students and graduates for the purpose
of commercial use of research results in which they
could be involved in a university, while the commercial
use of scientific or technical knowledge is realized by
university scientists (teachers or researchers), students,
graduates [10]. Clofsten, Johns-Evans and others
consider spinoff a new firm or organization formed to
take advantage of university research [11]. Rappert and
co-authors define university spinoff enterprises as firms
whose products or services are developed from ideas
based on technology or scientific and technical know-
how generated at the university by faculty, staff or
students who individually or jointly founded the
company [12 ]. Clariss, Heirman and Degruff believe
that science and technology spin-enterprises are defined
as new companies organized by the host institution
(university, technical school, private or public research
and development department (R & D) to transfer to
industry and profit from invention, resulting from the
R & D departments [13]. Steffensen, Rogers and
Speckman define spinoff companies as new companies
that are formed by former employees of the parent

organization, while IT transfer of key technology from
the parent organization [14].

Setting objectives. The purpose of this article is to
reveal the phenomenon of scientific and technological
spin-business, the laws governing the functioning of
scientific-technology spin-business, as an element of
the national innovation system. Achieving this goal
necessitated the solution of a number of analytical,
scientific, and methodological tasks during the work,
which predetermined the logic of their formulation and
implementation — this, above all, the definition of
conditions, prerequisites and motives for the emergence
of scientific and technological spin-enterprises and their
structure their activities.

Presentation of the main research material. The
commercialization of RIA consists in introducing them
into the economic (economic) turnover in order to
recover the costs of creating and making a profit, which
is the source of creating new results. The expediency
of commercialization can be easily justified: if the RID
is not recognized as an object of intellectual property
rights and converted into intangible assets, the costs
associated with their creation will have to be recognized
as expenses of the current period and indirectly write
off the cost of other products (services). Thus, instead
of the source of development of the university,
intellectual products can become, despite the enormous
potential profitability, the yoke for the budget of the
university.

In modern practice, there are three main forms of
commercialization of university developments and
technologies: 1) carrying out research and development
(R & D) commissioned by industrial enterprises and
companies; 2) licensing and assignment of patent rights;
3) the formation of small innovative enterprises with
direct or indirect participation of the university [1].

The first two forms — custom R & D and licensing
(assignment of patent rights) without the participation
of the university in the capital of the company —
guarantee a stable income and are simple enough to
realize, but they are not the most promising from the
point of view of the university’s development, because
in both situations ownership of the results of scientific
and technical activities. Thus, according to the
legislation currently in force in most post-Soviet
countries, the exclusive intellectual property rights to
the RIA, made to order, belong to the company-
customer; the assignment of patent rights involves the
complete alienation of intellectual property rights to
the counterparty; the granting of a license leads to the
loss of rights to use the RID by the university [3].

A promising model for the commercialization of
university development, in which a university remains
the owner of unique scientific developments created
within its walls, is the creation of small innovative
enterprises — in accordance with the world-wide
terminology of spin-off or spin-out of companies (from
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Table 1

Advantages and disadvantages of a university development commercialization model based
on the creation of a spin-off company

Advantages

Disadvantages

Realization of the new strategy of the RID
development team: transition from exclusively
scientific and research work to the development of its
own business based on intellectual property.

Complicated workflow procedure: the need to
manage company shares, participate in strategic
decision-making, etc., which entails additional
managerial and financial costs.

The prospect of development of long-term
cooperation ties in the field of technology transfer
between the authors-developers of intellectual
property and the university.

The need to search for large investments to establish
a company.

No need to search for customers and licensees
interested in purchasing an innovative product.

The complexity of the formation at the university of
a development team competent enough to
commercialize intellectual property through the
creation of a spin-off company, and in some cases the
need to attract external experts, which requires
considerable effort and funds to pay for consulting
and other services necessary for business
development.

Securing the university of intellectual property rights
to create innovative products.

High risk of a conflict of interest between the
university and the developers of the RID.

The prospect of wide market coverage in the case of a
successful spin-off project.

The difficulty of entering the market of a new spin-
off company due to the presence of barriers
associated with the monopolistic position of existing
players in the market or cartel collusion of
participants in the target market segment.

The possibility of participation in other (not only
stipulated by a licensing agreement or an order for R
& D) the company's revenues.

The threat of damage to the reputation of the
university in case of unsuccessful implementation of
the development.

The possibility of the gradual development and
refinement of existing technologies in order to further
increase their value.

The lack of royalties and lump-sum payments for the
use of intellectual property by industrial enterprises,
as a result of the refusal of licensing.

the English spin-off, spin- out — budding company).
The close attention to the model is confirmed by the
tendency to create special units in Russian and
Ukrainian universities, as well as individual legal
entities affiliated with universities, which provide
comprehensive support to innovative projects. Such
structures are innovation and technology centers,
business incubators, technology transfer centers,
collective use organizations, departments for the
commercialization of intellectual property, etc.

The advantages and disadvantages of a spin-off
company as a model for generating future income for
a university are summarized in the table 1 below.

The results of identification (using the PEST
analysis method) of the relevant groups of
environmental factors that are determinants of the
deactivation of the processes of intellectual property
commercialization based on the creation of a small
innovative enterprise are presented in Table 2.

The main difference and at the same time the
advantage of a spin-off over a regular startup is that

the latter is created from scratch, and the spin-off is
based on ready-made developments.

In other words, it is possible to add an innovative
component to an existing company and become more
competitive. Depending on the objectives of the project
— this can be both the creation of a new business line
and the commercialization of existing developments,
— the following advantages of the spin-off model are
distinguished:

The task for which the spin-off is created usually
reflects the real problems and requirements of the
market, which increases the chances of success.

It is possible to use the experience and experience
of the parent company: promotion, distribution
channels, communications, customers, etc.

The risk for the main business is minimal, while
there are conditions for its growth due to the new
dedicated direction.

Possible mistakes:

— Incorrect distribution of employees: for

example, more experienced specialists remain
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Table 2
PEST-analysis of the spin-off company’s environment
Factors "P" Factors "E" Factors "'S" (sociocultural Factors "T"
(political and legal (economic environment) (technological
environment) environment) environment)
Mental stupor of officials and top
. . officials of scientific and
Imperfection of state Insufficient and educational institutions and .
innovation policy and  |irrational distribution |. : : . The complexity of the
X ; industrial enterprises, their . iy
strategic programs for  |of state funding for unwillingness to realize the mechanism of functioning
the development of innovative projects in decisive role of intellectual of technoparks

economic sectors

areas

property in the development of
society

The inconsistency of the | Lack of budget The aging process in the social F " d
regulatory framework | financing of the group of scientists (the average ragrr;en a:y an i ¢
governing the legal innovation age of professors and doctors of unsys .i’.ma “éna 1}11re{ o 1
relations in the field of |infrastructure of science is 60-85 years on scienti ltc. angiechnica
intellectual property universities average). cooperation.

Lack of funds from The problem of “brain drain”: the | Low level of material and

Imperfection of the
institutional structure of
intellectual property

universities for the
legal protection of
research results

reorientation of a large part of
talented domestic scientists to
fulfill orders of foreign
enterprises and research centers

technical base of
universities, moral and
physical deterioration of
scientific equipment

The ineffectiveness of
the judicial system in
the protection of
intellectual property
rights f industry
research institutes

Minor venture capital
turnover

Low efficiency of the system of
training of scientific personnel
and, as a result, deterioration of
the qualitative composition of
university researchers

Degradation of industry
research institutes

Lack of clear
mechanisms in the
legislation for the
establishment of spin-
off companies for
universities.

Low share of foreign
capital in innovative
spin-off projects.

Lack of business competence
among scientists.

Disproportion between
engineering and
humanities specialists
(20:80)

The opacity of the legal
scheme of technology
transfer from
universities and
scientific organizations
to industrial enterprises
and companies

Lack of economic
incentives for
industrial enterprises
to introduce
innovative
technologies

Inertial thinking of scientists,
according to which there is a
conviction that commercialization
should not be carried out in
universities applied research

Orientation of universities
mainly to conduct
fundamental rather than
applied research

Impracticability in
practice of tax
preferences granted to
innovative enterprises
developing new
technologies.

The status of
universities as non-
profit organizations

Loss of significant innovation
potential and partnerships of
domestic science as a result of the
collapse of the USSR.

Formalism in research:
work not on the bottom
line, but on drawing up a
report

Lack of tax incentives
for enterprises
introducing new
technologies in their

Lack of demand for
innovative products in
the domestic market

Immunity of the production sector
to innovations Incorrect R & D

Initiation vector: from
performing work to
finding customers (and
not vice versa)

production
Simplifying access to
The lack of initiative and the foreign technologies,
The problem of The problem of unwillingness of state employees |which makes it possible
effective customs companies' spin-off  |to take risks, making management | to acquire new
privileges. entering the market. | decisions in the field of technology and that more

innovation

often costs less than
creating their own

Low efficiency of
antitrust authorities'
activity

Low material
motivation of
scientific workers

Borrowing and translating
bureaucratic management
standards from the past

Patent trolling and
blocking promising
developments by
competitors
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in the parent company, and employees who are
not used to and cannot work independently
develop the spin-off project.

— The parent company does not provide enough
autonomy for the spin-off project, which
subsequently hinders its development.

Conclusions from the conducted research. The

solution of the problems discussed above will allow to
successfully implement the results of university
research in practice and provide the economy with new
developments and technologies, thereby stimulating the
flow of funds from material production to the scientific
and educational sphere. The priority directions for
initiating changes in this context in the coming years
are the formation of university innovation
infrastructure; training of qualified managers and
scientists with knowledge and skills of effective
commercialization of the results of educational and
scientific activities, management of innovative
companies and projects; establishing partnerships with
leading foreign business schools and organizing joint
programs in the field of innovative entrepreneurship.

REFERENCES

1. Mahnovskiy D.S. Pravoviy rezhim ta problemi
komertsializatsiyi ob’ektlv prava intelektualnoyi vlasnosti, scho
stvoryuyutsya za dogovorami na vikonannya NDDKR za rahunok
byudzhetnih koshtiv / D.S. Mahnovskiy // Suchasna nauka ta
tehnologiyi: vid fundamentalnih doslidzhen do komertsializatsiyi
rezultativ NDDKR: Materiali mizhnarodnoyi naukovo-praktichnoyi
konferenntsiyi (Kiyiv, 10 bereznya 2010 r.). — K.: Feniks , 2010. —
S. 47-48

2. Universitetskiye innovatsii: opyt Vysshey shkoly ekonomiki
/ G.G. Kantorovich. Ya.l. Kuzminov. V.V. Pislyakov i dr.; pod red.
Ya.l. Kuzminova; Gos.un-t —Vysshaya shkola ekonomiki. — M.: Izd.
Dom GU VShE. 2006. — 283 s.

3. Tsibulov P.M. Rekomendatsiy shchodo podolannya
baryeriv. shcho isnuyut na shlyakhu komertsializatsiyi rezultativ

naukovikh doslidzhen v Ukrayini / P.M.Tsibulov. V.F. Korsun //
Teoretichni ta prikladni aspekti ekonomiki ta intelektualnoi
vlasnosti. — Zbirnik naukovikh prats. — Mariupol: PDTU. 2010. —
S. 154-161.

4. Lytvynchuk I.L. Kommertsializatsiya universitetskikh
razrabotok na osnove sozdaniya spin-off kompanii.
Mnogourovnevoye obrazovaniye i kompetentnostnyy podkhod:
vektory razvitiya : materialy ros. nauch. -metod. konf. s mezhdunar.
uchastiyem. 20 marta 2014 g. Vologda : NOU VPO Vologodskiy
institut biznesa. 2014 . S. 668-672.

5. T. C. Knecht. Universitaten als Inkubatororganisationen fUr
innovative Spinoff Unternehmen: Ein theoretischer Bezugsrahmen
und die Ergebnisse einer empirischen Bestandsaufnahme in Bayern.
Koln: Forderkreis GrUndungs- Forschung, 1998.

6. E. Roberts, D. Malone. Policies and structures for spinning off
new companies from research and development organizations//R&D
Management. 1996. Vol. 26. Ne 1. P. 17-48.

7. R. O’Shea et al. Entrepreneurial orientation, technology
transfer and spinoff performance of US universities//Research Policy.
2005. Vol. 34. Ne 7. P. 994-1009.

8. G. Unterkofler. Erfolgsfaktoren innovativer Unternehmens-
grUndungen: ein gestaltungsorientierter Lo sungsansatz
betriebswirtschaftlicher Grundungsprobleme. Frankfurt am Main:
Lang, 1989.

9. K.A. Markov. Commercialization of research in US universi-
ties // Bulletin of the Nizhny Novgorod University. N. I. Lobachevsky.
2009. V. 5. 8. 22-30.10.

10. J. Weatherston. Academic Entrepreneurs: Is a spin-off
Company too risky//Proceedings of the 40th International Council on
Small Business, 1995.

11.R. Lowe, A. Ziedonis. Overoptimism and the performance of
entrepreneurial firms//Management Science. 2006. Vol. 52. Ne 2.
P. 173-186.

12. A. Saxenian. The Limits of Autarky: Regional Networks and
Industrial Adaptation in Silicon Valley and Route 128//HUD
Roundtable on Regionalism, 1994.

13. J. Egeln et al. Spinoff-GrUndungen aus der offentlichen
Forschung in Deutschland. Baden-Baden: Nomos Verlagsgesel-
Ischaft, 2003.

14. A. Walter. Technologietransfer zwischen Wissenschaft und
Wirtschaft: Voraussetzungen fur den Erfolg. Wiesbaden: Deutscher
Universitats-Verlag, 2003.

YIK: 621.396.: 681.5: 004

Pantyeev R. L.
Kiev, Ukraine

MAHTEEB PJ1., k. T. H.
M. Knis

HEMPOHHI MEPEXKI Y KEPIBHUITBI CKJIATHUMHA TEXHIYHUMH CUCTEMAMU
NEURAL NETWORKS IN THE MANAGEMENT OF COMPLEX TECHNICAL SYSTEMS

Anomauisa. Po3ensioaromscs memoou GUKOPUCAHHS HeUPOHHUX Mepedic OJisl BUPIueH s 3a0ay Kepy8aH-
HA OUHAMIYHUMU 00 €kmamu. [ KOACHO20 8UOY HEUPOKEPYBAHHA HABOOSAMbC cXeMu 3 €OHANHs Hell-
pomepedxc 8cepeOuni cucmemu KepyganHs ma 0emaibHo ORUCYIOMbCA Npoyeoypu ix Hasuanua. Ananisy-
1omuvCsl nepegazu i HeOONIKY ONUCAHUX MemO0Oia.

Knrouosi cnosa: wmyunuii inmenexkm, Hetipomepesica, CUCMeMa KepyS8aHHs, NOXUOKd, 360POMHIU 36 5i-
30K, OUHAMIYHUL 00 '€KM, A8MOMAmMuyHe Kepy8anHus, a0anmueHe Kepy8aHHs..



