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Abstract

The paper discusses organizational aspects of kdgel transfer and the
commercialization of public research at Polish arsities. It presents the
evolution of national legislation in the field ofnéwledge transfer and
commercialization and distinguishes four basic pizrtional models of these
processes at universities: administrative, teclgyltransfer offices, special
purpose vehicles, and mixed. The strengths and wesslkes of each model are
discussed. It also presents the main challengepmidems associated with the
organizational aspects of knowledge transfer anehnoercialization, and it
proposes some possible solutions in this matter.

Introduction

For centuries, universities in addition to eduaaicactivities and scientific
research have served societies and influenced thectidn of societal,
economic, cultural, and political changes. Howetlag activity was tolerated if
it did not disturb the two core or basic activitigfsthe universities: educational
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activities and scientific research [23]. In contr&s the past, for the modern
universities, this activity becomes as importanthas two basic missions do. In
the literature, it is called the third mission ofiversities and these universities
are called “third generation universities” or “exgireneurial universities” [7, 8,

13, 14, 23].

One of the key elements of third generation oregrneurial universities
is knowledge transfer and commercialization, esglcthrough establishing
spin-off companies and licensing. In many counfriggsis expected that
universities should sell their knowledge and knawhthrough spin-off
companies or patenting and licensing them to coromaleorganizations. The
perspective is called product-oriented mode (EG146). It could also be
called knowledge transfer and commercialisation ainnarrow sense. In
practice, the contribution of universities to nafb innovation systems
outreach product-oriented mode and include othangéls such as academic
consulting, collaborative research, contract redear standards and
standardisation, publishing, conferencing and nektimg, industry hiring, and
student placement, or intersectoral mobility [16]. IThese activities could be
called knowledge transfer and commercializatioraibroad sense. From this
perspective, knowledge transfer and commerciabpatire related not only to
the results of public research, but also to edanati activities. The role of
knowledge transfer and commercialization in thadalor sense is growing in
recent years and creates new challenges, espe@apgctations for the
universities to actively contribute to regionalrtséormation and development
[3, 16, 17].

The entrepreneurial activities in universities begaincrease in the 1980s
and 1990s in countries such as the United Sta@sada, the United Kingdom,
Germany, France, Italy, and Sweden. These activitiere stimulated by the
legislative initiatives, which include granting gter autonomy to universities
and getting them involved in the creation and menant of intellectual
property rights, i.e. as a consequence of the Hagle- Act in the United
States or institutional ownership of academic irii@1s in many European
countries [16].

In many countries, governments and sub-nationalegouents have
attempted to stimulate these entrepreneurial &etiviDue to the autonomy of
universities, a number of organisational structurage been established in that
area [1, 10]. Some universities have carried oatdhactivities within their
administrative  structures, but some others haveablished separate
organizational and institutional-level units knoas technology transfer offices
(TTOs) or separate entities called special purpwshicles (SPVs). As
a consequence, even in the same country or retffiere is no one single model
(pattern) to organize the spectrum of activitidatesl to knowledge transfer and
commercialization. Examples of universities arespreeed in publications that
have been successful in terms of knowledge trarefier commercialization
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based on specialized institutional-level units .(eldniversity of Zurich: ETH
Transfer) or units, which are organizationally ipdident from the university
(e.g., University of Oxford: I1SIS-Innovation) [12Dn the other hand, it is also
pointed out that universities in many countries éhdwilt up an extensive
infrastructure in the form of TTOs, even if it i®tnthe case at many of the
smaller universities and the potential of TTOs @ fully exploited [16]. As
a consequence, there is ongoing discussion ondleeand effectiveness of
TTOs [7, 4, 5, 18, 22]. In the literature, there anany presented proposals
aimed at improving or replacing TTOs structures nw models, such as
Technology Transfer Alliances (called also hub-apdke models), Internet-
based platforms, and the Free Agency model [16].

In Poland, the first TTOs were established in theoad half of the 1990s.
Currently, most national universities, includingcheical and medical
universities, have established institutional-lewslits or independent entities
responsible for knowledge transfer and commer@tbn. Despite some general
rules, the national universities differ in termstbé organizational structures
related to knowledge transfer and commercializafidre aim of this article is to
identify the basic types (models) of organizatiorstuctures related to
knowledge transfer and commercialization, as welt@analyse the strengths
and weaknesses of these models. It also preseatsn#in challenges and
problems associated with the organizational dintensif knowledge transfer
and commercialization.

1. The evolution of the role of technology transfeat Polish universities

The first TTO in Poland was established by Wroctalmiversity of
Technology in 1995, as a result of the EU projd&ridging the Gap Between
University and Industry,” run by the Wroclaw Uniggy of Technology, as well
as the Universities of Stuttgart and London. Insaguent years, TTOs were
formed, among others, by Cracow University of Tetbgy (1997), The
University of Warsaw (1998), Jagiellonian Univeysi(2003), and Adam
Mickiewicz University in Poznan (2004). The Act d&chools and Higher
Education adopted in 1990 did not laid down regoest concerning the
organization of knowledge transfer and commeradilin by universities. The
first TTOs established in Poland in the 1990s wibie results of bottom-up
initiatives of scientists and university authomtidhe legal status of TTOs was
introduced by the new Act on Higher Education addph 2005. According to
this regulation, universities shall cooperate with economic environment and
promote the idea of entrepreneurship in the acadeoinmunity. Universities
could also establish TTOs in order to sell or tfanfee of charge research and
development findings to the economy as well as Aoad Business Incubators
(ABIs) in order to support the economic activity tbok academic community,
and staff or students who are entrepreneurs. Asaltrof several amendments
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to the Act on Higher Education, the provisions @ning TTO have been
changed over time. Since 2011, universities hawen mmpowered to establish
Special Purpose Vehicles (SPVs) in order to conthgknowledge transfer and
commercialization process, and since 2014, theye Hmen able to establish
independent commercial companies to carry out &irzdlly and organizationally

separated activities (e.g., business consultinginolustry production and

services). The goals of the organizational strestuf universities in the field of
knowledge transfer and commercialization from tleespective of the Act on

Higher Education are presented in Table 1.

Table 1. Goals of the organizational structure wi/ersities in the field of knowledge transfer
and commercialization

2005 2011 2014
Academic Support the economic activities of the academicroonity or stuff and
Business students who are entrepreneurs
Incubators
Technology Selling or transferring free of Direct commercialization, which
Transfer charge research and development includes selling or licencing research
Offices findings to the economy and development results and related
know-how
Special Pur- - Commercialisation « Indirect commercialization, which
pose Vehicles of research ang includes establishing spin-out or
development spin-off companies by SPV (SPV
findings acquire shares of these companies
« Direct commercialization (optionally
and under the authority of the
university's rector
Economic - i} Economic activity separated
companies organisationally and financially

Source: Author’s research based on the Act on Highecation.

Initially, the TTOs and ABIs should be establisteedan institutional-level
unit, a commercial company, or a foundation; howgsice 2014, they could
be established in the form of an institutional-lewneit (ABIs may also operate
as a company). The TTOs and ABIs shall operatedbaseegulations approved
by senate of universities and they shall have arsigory board. The director of
a TTO or ABI shall be appointed by the rector ofversity after consultation
with the senate from candidates proposed by thersigory board. On the other
hand, the SPV could be formed as a limited liabihit joint-stock company by
the rector with the consent of the senate. The 8RY be established jointly by
several public or non-public higher education imsions. Dividends derived



2-2016 PROBLEMY EKSPLOATACJI — MAINTENANCE PROBLEMS 63

from shares in SPV shall be allocated for the haguactivities of universities.
As a result of the legislative changes introduce&014, the scope of tasks and
division of competences between TTOs and SPVs baem clarified. TTOs
deal only with the direct commercialization, andVSPare responsible for
indirect commercialization; however, in the casa &PV, the rector may assign
to the SPV, based on an agreement, the tasksdétatbrect commercialization.
Since 2014, universities may also establish sepacaimpanies conducting
business activities. It is also worth noting that,the past, the process of
establishing and functioning many TTOs and SPVsfimasicially supported by
the Ministry of Science and Higher Education and thational Centre for
Research and Development under the programs su@reestor of Innovation”,
“Innovation Incubators”, or “SPIN-TECH" [11, 20].

2. The organizational models of technology transfe

Taking into account the legal framework concerrkingwledge transfer and
commercialization at Polish universities, four arigational models could be
identified:

e The administrative model, where activities in theld of direct
commercialization and knowledge transfer are odrre@ut by the
administrative structures of universities (usudllgpplies to universities
that have just started to undertake such activiiethe scale of these
activities is rather small);

e TTOs model, where activities in the field of diremommercialization
and knowledge transfer are carried out by an ingtital-level unit on
the basis of its own regulations, and it is managgdhe director and
supervisory board (e.g. University of tdVest Pomeranian University
of Technology in Szczecin);

e SPVs model, where activities in the field of direend indirect
commercialization are carried out only by speciafppse vehicles -
SPVs (e.g. Technical University of Biatystok, Teiah University of
Warsaw, Medical University of Warsaw); and,

e The mixed model, where activities related to iadircommercialization
are carried out by a SPV and the activities related direct
commercialization by a TTO, but in many cases \pighsonal union in
management of both institutions (e.g., AGH Univigrsif Technology,
Technical University of Gdesk, and Warsaw University).

Each of these organizational models presents straregths and challenges,

which are summarised in Table 2.

The organizational models of knowledge transfer aamhmercialization
apply to all (public or non-public) higher educatianstitutions in Poland.
Knowledge transfer and commercialization in a brsexse include probably all
of them (about 465 institutions in 2012-2014), bla¢ number of these
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Table 2. Strengths and weaknesses of organizatioodéls

Strengths

Challenges

Administrative
model

(unitin
administrative
structure of

Low cost and high flexibility
in resource allocation (i.e.
ability to modify duties and
responsibilities of
administrative personnel)

“Ad hoc” type of commercialization
Lack of transparent procedures and
practices

Bureaucracy and red tape

‘ ) * No recognizable brand and reputatipn
university) University's legitimacy in among scientists and entrepreneurs
relations with scientists « The dominance of administrative and
scientific mentality fechnology push
— poor understanding of market and
business needs
TTO model Close contact with scientists| ¢« Bureaucracy and red tape
(institutional- (based on trust and long-term«  TTO is seen by external partners as a
level unit) cooperation — including the part of university (in negative sense|
research phase) + The dominance of administrative and
The development of key scientific mentality fechnology push
competences related to — poor understanding of market and
commercialization business needs
TTO is seen by scientists as|a
part of University (in positive
sense)
Recognizable brand and
reputation among scientists
Transparent procedures and
practices, exploitation
economies of scale
SPV model Financial and organisational| « External unit to the university —
autonomy limited contact with scientists (low
Business mentalitydgmand- trust and legitimation in relations
pull) — simple decision- with scientists)
making processes » Self-financing, profit-oriented
Better cooperation with
business i.e. through
companies (i.e. spin-outs)
established with business
Recognizable brand and
reputation
Risk sharing to independent
entity
Mixed model Comprehensive services of | « Conflicts of interest and personal
(including TTO commercialisation processes conflicts between management and
and SPV) (better adjustment to the staff of TTO and SPV

needs of different
stakeholders)

Linking business and
scientific mentality
Possible thematic and
functional specialisation

Higher cost of activities due to
doubled structure

Source: Author.
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institutions is reduced significantly if we taketanaccount the engagement in
knowledge transfer and commercialization in a narsgnse. In that case, the
analysis could be reduced to four types of highducation institutions:
universities (18), technical universities (18), eowmental and life science
universities (6), and medical universities (9). 3denstitutions are responsible
for 96% of patents granted to all higher educafi@tiitutions in years 2012—
—2014 by the Patent Office of the Republic of Pdlarhey also generated 85%
revenues from research and development activitfesllohigher education
institutions in 2013 (data from the Patent Offidettee Republic of Poland and
POLON System). This concentration of research anldpment activities has
also been seen in previous years [6].

The organizational models of knowledge transfer emaimercialization of
51 Polish universities are presented in Table 3.

Table 3. The organizational models of knowledgedfer and commercialization of universities
(June 2016)

I_\lo. Qf_ Administrative TTO model | sve model Mixed
universities model model
Universities 18 2 6 2 8
Technical 18 3 4 3 8
universities
Environmental and 6 - 4 - 2
life science
universities
Medical 9 2 1 4 2
universities
Total 51 7 15 9 20

Source: own elaboration.

Many of the TTOs and SPVs have been establishedtbedast few years,
and many of them are still at the stage of orgagizor developing their
activities. The most popular model of knowledge$far and commercialization
in analysed group of universities is the mixed md@6 universities), then the
TTO model (15 universities), and then the SPV md@&eluniversities). The
mixed model prevails among the universities (e¥larsaw University,
Jagiellonian University) and technical universit{esy., Wroctaw University of
Technology, AGH University of Science and Technglogdask University of
Technology). On the other hand, the TTO model pilewa environmental and
life science universities. The SPV model dominatemedical universities (e.qg.,
Medical University of Warsaw, and Medical Univeysiof £édz). The
administrative model appears in 7 universities,thatuniversities that represent
this model are usually at the stage of establisAim@ or SPV (some delays
results from the elections of rectors and changesrategies of universities).
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Some universities have also established other tates responsible for
commercialization and knowledge transfer like scéemand technology parks
operating in the form of a company or foundatiorg.(eAdam Mickiewicz
University in Pozna or The University of Zielona Gora) or they are
shareholders in companies established together thigh regional or local
authorities (e.g., Technical University of Kielcand Technical University of
Koszalin). These entities act as regional centoesdgional hubs) supporting
knowledge transfer and commercialization activitésarious institutions in the
city or region.

At some universities, the activities concerning \Whamige transfer and
commercialization are carried out by the AcademisiBess Incubators (ABIs),
which perform the tasks of TTOs. Moreover, at mamyversities, despite
establishing TTO and/or SPV, there are also uhas belong to administrative
structures of the universities and are respondirlesome activities related to
knowledge transfer and commercialization (especialla broad sense). These
units include academic career offices or units sedppy the scientists in
preparing grant applications or patent applicati¢ascording to Polish law
a patent attorney is subordinate to the rector)stMaf the SPVs conduct
business activities such as consulting servicesinitrgs, or small-scale
production. This allows them to deliver a wide rangf services related to
knowledge transfer and constitute a better offevérious business partners. In
many cases, TTOs or SPVs are seen as “one windbwiigersity in relations
with business and external stakeholders. It enables to avoid the negative
phenomenon of “multiplication of many beings,” sigéhen the coordination of
many activities as well as it allows to better expkeconomies of scale and
effects of synergies in the field of knowledge #f@n and commercialization.

In most cases, TTOs or SPVs are derived from acadadministrative
structures responsible for cooperation with busines the management of
research projects and their establishment wasuwratavolution of the growing
role of the activities related to knowledge transfed commercialization. The
representatives of the universities indicate thatdecision on establishing TTO
or SPV was preceded by an analysis of the costspatehtial benefits. In
general, universities have firstly established TOOABIs) and then SPV (only
one exemption of this rule has been identified bywn To some extent, this
situation is the consequence of the legislativengha discussed above. On the
other hand, several universities formed a SPV tliredthout the establishment
of TTO or ABI (e.g., medical universities). In sonmases, a SPV was
established in the place of TTO, which was closedvrd (e.g., Warsaw
University of Technology). According to the Act éhigher Education, a SPV
may be established jointly by several public ursiters, but there is no
information about the establishment of such a SEY.the contrary, some
universities plan to establish more than one SRY,this situation concerns
universities that are active in the field of knotde transfer. These initiatives
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are aimed to integrate the potential of severalamities in some thematic
fields (areas of specialization) and to establisbianal, highly specialized
centres or platforms (hubs) for knowledge tranafest commercialization (e.qg.,
in Pozna).

Conclusions

Among the 51 universities covered by this analysidy in two cases were
there problems with the identification of units pessible for knowledge
transfer and commercialization, but according te thpresentatives of these
universities, this situation will change by the aidhis year. This confirms that
the authorities of Polish universities recognize thle of the third mission of
universities as well as knowledge transfer and cemialization. On the other
hand, the establishment of TTOs, ABIs, and SPVs aa¢ mean that the goals
in the field of knowledge transfer and commercatian have been achieved.
Establishing an effective system of knowledge ti@nand commercialization at
universities depends on many other conditions, siscbonducting high quality
and interdisciplinary research, ensuring strat@gientation to cooperate with
business and transparent regulations on intelleptoperty, providing financial
stability, as well as assuring experience personesgbonsible for knowledge
transfer and commercialization [16, 21]. In praetidTOs and SPVs have
limited impact on many of the above mentioned ctioil$, because they are
dependent on legislative regulations concerning fbactioning of the
universities (e.g., rules concerning the ownergfipcademic inventions or the
parametric assessment of research units and theatwa of scientists) and the
policy of the authorities of the universities (eftpe division of labour between
research and educational activities, the role opeoation with the business and
external stakeholders). Therefore, the functionifigknowledge transfer and
commercialization systems at universities shoulddgarded as the mission of
the staff and management of TTOs and SPVs as weélieastrategic mission of
the authorities of universities and policy makeesponsible for research,
innovation, and higher education policies.

Despite positive changes in the field of the orgamonal aspects of
knowledge transfer and commercialization, thereagse some questions related
to TTOs and SPVs. The main challenge in the comé@ags will be the financial
stability of TTOs and SPVs, because most of themmaiohave a permanent
source of funding (only a few generate profits frémowledge transfer and
commercialisation). There is also an important joesof the assessment
(measurement) of the effects or results of TTOs SRWYs activities. There are
no standard measures or unquestionable indicatated to knowledge transfer
and commercialization (especially in a broad sensbich makes it difficult to
conduct compressions and analysis. Overcomingptioislem is primarily in the
interest of TTOs and SPVs, because the accourtyadid transparency in terms
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of results and funding could help to justify theate (providing “better value for

money”) and allow external stakeholders to bettatenstand their mission and
day-to day activities. One can expect that the tafckuinding of TTOs/SPVs or

lack of critical mass in terms of the commercidi@a potential of some

universities should lead to consolidation (inteigra)t of their activities and the
creation of regional centres or specialized platforin specific fields of

technology.
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Organizacyjne aspekty transferu wiedzy i komercjaltacji wynikéw badan
na polskich uczelniach

Stowa kluczowe

Centrum transferu technologii, spotka celowa, t®nsviedzy, uniwersytet,
polityka innowacyjna.

Streszczenie

W artykule oméwiono aspekty organizacyjne transtehnologii na pol-
skich uczelniach. Przedstawiono ewotuckrajowych regulacji prawnych
w obszarze transferu technologii oraz wynéno cztery bazowe modele organi-
zacyjne transferu technologii w uczelniach: adniiats/jny, centréw transferu
technologii, spétek celowych i mieszany. Oméwionocme i stabe strony ka
dego z nich. Przedstawiono rownigtbwne wyzwania i problemy zwzane
Z wymiarem organizacyjnym transferu technologiizopgopozycje rozwizan
w tym zakresie.





