37th Conference of Rectors and Presidents of European Universities of Technology

The University Role in Developing Innovation Ecosystems
September 14th-15th, 2018

University of

Strathclyde

Glasgow

Day 2: Section I: Universities’ Roles in Innovation

Ecosystems: Examples and Experiences 1

Stanisiav Kmet

Roles of the Technical University of Kosice
(TUKE) In Innovation Ecosystem:




Challenges for universities ...

How can we provide leadership
In an ecosystem context 2

» TUKE creates a unique multi-disciplinary institution

capable of benefiting from the synergies generated by
the combination of diverse disciplines and approaches.

> is considered a critical factor to
attract business collaboration with the university.

» TUKE university and its knowledge serves the city,
region and country.




TUKE is a strong player in a creation of Innovation
Ecosystem (9 faculties, including Faculty of Arts, Economy
and Aeronautics)
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Information and

communication technologies _g :
~ Business,
Natural sciences, administration
mathematics and law

and statistics

Engineering,
manufacturing
and construction

Social sciences,
journalism
and information

Arts and humanities
Health and welfare

Source: Education at a Glance: OECD Indicators 2017. Tab. C3.1.



By means of the mutual cooperation of all stakeholders
using internal innovation potential and available financial
resources of the Kosice region

Pillars of Regional Innovation Strategy (RIS 2016+)
Excellence in research and Commercialization of
development research and innovation

Support of innovative
business and promising
sectors

Quality human resources
for increased innovation
performance of the region

3 UNIVESITY OF VETERINARY MEDICINE
%M+ | AND PHARMACY IN KOSICE

SLOVAK ACADEMY OF SCIENCES T sy

| 6. ‘ ~ PAVOL JOZEF SAFARIK UNIVERSITY IN KOSICE




Challenges for universities ...

» Increase investment in basic and applied research.

» The government must work with industry to better
understand the scientific and technical demands to
next-generation solutions, and

P Invest in commercialization ( , technology
transfer operations).




» Invest in education by

e Innovation comes from people.

e The student component of university research
programs is essential.

e A unique strength of research universities is our
graduates.

e They understand the innovations of today so well that
they will continue developing the innovations of
tomorrow.




Impact of the university to the city of Kosice
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The concrete result of ,,policy synergy” at national, regional,
local city and, last but not least, TUKE university level.




Challenges for universities ...

Governmental Supports:

Top Scientific Teams

» Selection based on the strong criteria



Faculty of Electrical Engineering and Informatics

Research team for electronic systems

Compressed sensing and non-orthogonal
signal decomposition

= Real-time dynamic
spectrum distribution in
the cognitive networks

* TRUE random number
generators on FPGASs
(patented)

= Lead free solders for
applications in power and
high frequency electronics

Top Scientific Teams



Faculty of Mechanical Engineering

Center of applied biomedical engineering

facial restoration

= Design of individual implants using medical DICOM data
= Design, biomechanical simulations and testing of serial implants
= Additive manufacturing and a 3D printing of individual implants

= Measurement, verification and validation of produced implants

Top Scientific Teams



Faculty of Civil Engineering

A scientific team for computational and
experimental analysis of adaptive structures

Why adaptlve structures: Are able to resist to the extreme loads

External
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Challenges for universities ...

How to hest Integrate university
missions in education, research

» Recruit top-notch entrepreneurs.

e Entrepreneurs identify opportunities and introduce
valuable application targets, contribute directly to
the and improving the

odds of success.




» Provide postdoctoral opportunities.

Challenges for universities ...

e In the effort to move innovative discoveries to market
| ), universities should find
ways to retain the graduate students after they
complete their degree.

e New “post-docs” can help take technology the last-
mile, to the point where it can be transferred.
Retaining these new graduates is often essential to
sustaining the momentum of an emerging start-up.

e One way to do this is through Structural Funds of EU:
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New economic roles, determinants and engagement
modes of universities 1 (Courtesy: Uyarra, E.”)

MODEL KNOWLEDGE RELATIONAL
FACTORY UNIVERSITY

Main role of Production of scientific Exchange of
universities knowledge knowledge

Main partners — High-tech firms located Large manufacturing
beneficiaries in proximity to firms
universities

Key factors influ- Research intensity Structural factors

encing impact (size of firm, sector,
age, R&D intensity)

*Uyarra, E.: Conceptualizing the regional roles of universities, implications and contradictions. European Planning Studies
18.8, 2010, 1227-1246.



New economic roles, determinants and engagement
modes of universities 2 (Courtesy: Uyarra, E.”)

MODEL ENTREPRENEURIAL SYSTEMATIC
UNIVERSITY UNIVERSITY

Main role of Active commercialization Boundary-spanning
universities role role

Main partners — Large manufacturing Regional clusters
beneficiaries firms Spin-off firms Regional SMEs

Key factors influ-  Organizational structures Regional system
encing impact / forms configuration
Regional policy

*Uyarra, E.: Conceptualizing the regional roles of universities, implications and contradictions. European Planning Studies
18.8, 2010, 1227-1246.



New economic roles, determinants and engagement
modes of universities 3 (Courtesy: Uyarra, E.”)

MODEL ENGAGED UNIVERSITY I

Main role of Developmental role
universities

Main partners — Regional stakeholders
beneficiaries

Key factors influ- Number and synergies between
encing impact universities

*Uyarra, E.. Conceptualizing the regional roles of universities, implications and contradictions. European Planning Studies 18.8,
2010, 1227-1246.



New economic roles

* Universities can decide about their role and
engagement, not a ,,one size fits all“ approach
(research university, or other model... primary
educational institutions)

University as Knowledge Factory

Co-location of firms and universities
Increased funding for research

Positive consequences: A rapid increase of the number of
publications in the databases WoS, Scopus, Current Contents ...




Challenges for universities ...

How to he organised: University
structures and processes

» Creation of Science parks and research centres

» The , founded by TUKE, is an
ecosystem for acceleration of technology transfer,
innovation and business support.




Challenges for universities ...

» The creates the space to support

e ensures the transfer of R&D results to
economic and social practices, and




: The TECHNICOM University
Science Park, MEDIPARK, PROMATECH, activities for active
commercialisation and spin-off firms
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Connection of science with art in the
environment for innovative ideas (it is really
what we need =




STARTUP CENTRE |

VISIT OF THE PRESIDENT OF THE SLOVAK REPUBLIC

EXAMPLES
OF CURRENT
STARTUPS

CHARGEBRELLA

Chargebrela je unikéine zariadenie v podobe dézdnika,
ktorého patentovand technolégla premiefia teplo na
elektricku energiu. Technolégia vyuZiva tepeind energiu
sinka alebo iného fepeiného zdroja vdaka, kiore]

dokaze nabijaf batérie mobilnych zariaden
Parabola dzdnika siizi ako ochiana pred dazdom,
1o po jej obrdten k Sinku, siizi ako koncentrétor
tepeinej casti sinecného Ziarenia priamo do racky atym
zabezpeci nabijanie.

(]

Innovation & T

VARIM

Varim sa zameriava na automatick pripravu holovych
jedal. Systém Varim sa posiara o pripravu népojov,
polievok, priloh a pod. Je vhodny pre domécnasti,
nemocnice, infemdty,
Varim systém komunikuje s uzivatelom cez dofykovy
display alebo cez sms, aplikéciu & infernet.
Stagi do systému vioZif vybrané polraviny, zvolif recept,
nastavit &as a Varim sa posfard o pripravu
&erstvych a chutnych jeddl

P e -
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Starfup centrum TUKE predstavuje

&y HoneyLOG

@ dotaanalysis

HONEYLOG

HoneyLOG (honeypot logs) je systém zalozeny na pasciach
pre lo&nikov (honeypotoch), klorych cielom je prilakar
toénika a ziskaf o fiom rézne typy informécii, najmd viak
ciele Glognika, postup pri lioku @ pouité nastroje.
Systém zberd rozne zGznamy z honeypolov
‘@ pomocou koreldcie tychto tdajov,
poskyluje rozne statistiky a det anlyzy.
HoneyLOG sa zameriava na malé a stredné podniky,
Kloré si nemézu dovolif hardvér pre véicsi supedi bezpecnosti.

e S

STARTUP

centrum

TECHNICKA UNIVERZITA V KOSICIACH

Technicks univerzita v Kotlclach
Unverzeayyedecky park TECHHICOM.

EMOMIME

Emomime je infeligentna digitdina postava vo vykiadoch
obchodov, kiord analyzuje okoloidiicich ludi, Na zaklade
fejto analyzy (pohlavie, vek, Iyp oblecenia a emécie)
Emomime vyberd svoje spravanie, aby ziskal pozomost fudi
a piilékal ich dnu do obchodu poutivaiiic stéle
sa Zlepiujicu umeld inteligenciu. Cloudové
a“plug and play” riesenie obchodnk jednoducho zapoji.
momime transformuje vykiad na emogny zéziiok.

@ nahrédza staromédne statické figuriny.

echnology Transfer




. Bi-directional knowledge sharing

between companies and TUKE

RWE U. S. Steel KosSice, s.r.0.

o m m e A Subsidiary of United States Steel
The energy to lead
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T-Systems Slovakia — about 20 tailored courses,
VW Slovakia: ,, Eng-A“, Internships, labs, etc.,
US Steel Kosice Internships,

RWE - TUKE agreement about PhD support,
CISCO Academy program,
Embraco - about 40 courses, etc.




: boundary-spanning role, involved in
IT Valley regional cluster established in 2007, triple helix

KoSice ITValley

Association Founding Members:

» Universities (TUKE, UPJS)
» Kosice Self-governing Region

iT VALLEY

association

» ICT Companies (T-Systems,
NESS, Siemens PSE,
VSE IT, Cisco, ST, Microsoft)

At present: over 50 members Enhancing the attractiveness
of East Slovakia Region
and others




Challenges for universities ...

University research centres

e Multi- and Inter- disciplinary research
teams for complex solution of difficult
problems




Center for an Efficient Integration of Renewable Energy

Sources CENTRUM

Specific activities of the Center

e biomass S—
e hydrogen

e solar energy

e geothermal resources

o effective integration of renewable energy sources
e Intelligent low energy house

Solar panels

chamber
Inteligent

Accumulation
tanks

eat pump HVAC system

visualization of climate chamber and inteligent house



Center of Advanced Visualisation

= Research and development of new communication tools and
cannels in the education, culture and art.

University Institutes



... and other institutes at the TUKE ...

FIMS_Demo_CD - Materials Studio

Blo £t Yew Modfy Bukd Joos Modues Window telp

O-JdS8 @& o] RleQad ASHe I
R Al B -

University Institutes




Supporting activities and
programmes

o\ -

e More intensive use for example in the preparatory phase.



Challenges for universities ...

are an important tool in

and play an essential role in the evolution
and renewal of the economy.




The new Framework Program for Research and Innovation
2021-2027 will be named and a budget of
almost € 100 billion Euros

l-

&~ Horizon Europe

Allocation of more funding for
(i.e., research at lower

TRLS), as this would propel stronger links between
innovation, research and education.

Intensification of multidisciplinarity

Innovative, multidisciplinary approaches need not only
deeper links between Science, Technology, Engineering
and Mathematics ( ) and Social Sciences and

Humanities (~- ) disciplines, ....




Research at lower

towards a quick reaching the top level

Portfolio of R&D institutions in Kosice region
System Test, Launch i m
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The goal is

Concept of innovation partnership in Eastern Slovakia

PUBLIC INSTITUTIONS SLOVAK ACADEMY OF SCIENCES )
e Kosice Self-governing Region ' Institute of Experimental Physics, Institute of
e PreSov Self-governing Region | Neurobiology, Mathematical Institute, Institute of
e City of KoSice ; Materials Research, Institute of Parasitology, Institute of
e City of Presov - Zoology, Institute of Geotechnics, Institute of Animal
i Biochemistry and Genetics, Institute for Sociology,
j Institute of Social Sciences
U , | A

/ Upcoming

University Science
Park TECHNICOM

PARTNER UNIVERSITIES
e Pavol Jozef Safarik University
e University of Veterinary Medicine !
and Pharmacy in KoSice
e University of PreSov in PreSov

SCIENCE PARKS BEING
CREATED:
University Science Park MEDIPARK
Research Centre for Materials

Re<earch Industrial park KECHNEC

CLUSTERS: and other industrial parks in

Kogice IT Valley the region of Eastern Slovakia

AT+R

partner research and
industrial
associations,

public administration,
public sector
organizations,
financial institutions,
commercial
companies:

U.S. Steel, s.r.o.,
Embraco, a.s.,
Chemosvit, a.s.,

Nexi Fibers, a.s., etc.



Challenges for universities ...

ecosystems 2

» The USP TECHNICOM provides the foundation for
, development of strategic

partnerships, and provides the space for sharing of

international experience of innovation ecosystems.




Challenges for universities ...

P Since 2014, the USP Technicom has been an active
member of the
, the world's largest organization in the field.

e The IASP develops expert, information, consulting and
project contacts with the community of scientific
parks in the world.

/

' P | IAS P International Association of Science Parks
Qarlo) J »
s T4 and Areas of Innovation

P International experiences were obtained, through
the close cooperation with the
and one of

, Which was launched by the




Based on this collaboration the

model was introduced in the structure of USP Technicom - see Fig.

Acceleration of innovative entrepreneurship model

Application form Admission § Evaluation criteria

to participate criteria to the TUKE PROMOTION FINAL
on the contest to enter incubator MEETING EVALUATION
the TUKE * Business Model “Start”
Startup Canvas Incubation
Centre * benefit/values criteria
* financial plan * Business plan
(pre - verified (Growth plans)

business plan)

_|
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ﬂ Start of the

, Evaluation & adaptation
promotion
PRE-INCUBATION / Startup Centre INCUBATION / INCUBATOR

Cooperation with Swedish incubator LEAD



Challenges for universities ...

How do get value by linking
across innovation ecosystems 2

» It is the USP Technicom ecosystem that will enable
the and the
utilization of their valuable experience.

e The cooperation with

Budapest is now being established.




Continuing cooperation of
universities from various countries

Collaboration among regions EIT Climate-KIC »
should be reinforced by means
of across

Europe and our regions. EIT Food -

EIT Digital >

EIT Health -

European Institute of EIT InnoEnergy -

INnnovation & Technology
EIT Raw Materials -

Here are some examples of getting value by linking
across innovation ecosystems:




Regional Innovation Schemes
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Regional Innovation Schemes

@GIimate—KlC ~ e o W\
EIT Climate-KIC SRR

Innovation for climate action

Deﬂ: Climate-KIC




..but also many other
Ilaborat|ons |n various areas..

\ . .



http://www.fei.tuke.sk/en/faculty/departments/kkui

Challenges for universities ...

» Increasing excellence and acceleration in scientific
and research activity can be achieved only in the way that
is common and proven in those

, especially in the USA, England,
Germany, France and others.

.". European
. -:..e..rc Resear:ch
Czechs received 23 ERC grants, Slovaks one i | Counci




Challenges for universities ...

 Future scientists should get the
 they should be chosen ,
 they should have that are

(even the cleverest person may
not he suited for scientific work at all),

 they should have the ability to

4

e to set up and
 to produce own

G.B. Shaw: ,,We are made wise not by the recollection
of our past, but by the responsibility for our future ”.




Results of the cooperation — popularisation of
technical disciplines for young people
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creative factory

Universities should reflecton the entire education process,

fronj?aﬂw education to lifelong learning. .



An attractive environment for young people from primary
and secondary schools

EUROPSKE HLAVNE MESTO KULTURY



as a traditional system for the evaluation of
research, development and other creative activities

of university staff

RGF@@T]@ The research of 194

Research Excellence Framework UK universities was assessed

They made 1,911 submissions including:
« 52,061 academic staff

* 191,150 research outputs

* 6,975 impact case studies

The overall quality of submissions was judged,
on average to be:

e We make
P 30% world-leading (4*)
erort to < 46% internationally excellent (3*) _—>
be--' <N 20% recognised internationally (2%) —>

3% recognised nationally (1*)



Universities should include the following elements:

¢ ethically grounded research,

¢ teaching based on educational aims founded on

including traditional
wisdom and indigenous knowledge (not only skills and
competences), and

e the inclusion of dimensions.

Secure optimal wage conditions for the
young researchers.




Science costs as a percentage of gross
domestic product (2014)

Source: QECD Get the data
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Red is least White is an average Blue is the most

0.92 1.24 1.37 1.67 1983 239 3.06 3.31

it will be better >




Kosice is and will be a historical place
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New cultural infrastructure R and events
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ime is — running ... P R I O RITY
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How to Inspire,
to motivate,
to guide?

How to stabilize
young people in the region?

They need added values ...

... We try to create them.



How to make the innovation ecosystem

sustainable and robust

Svatopluk vision m TUKE vision

The legend about three wands \ The Multi Helix — Many wands

The legend about power of unity

Deeversity Infustry-Government
INNOVATION

. Ik

Svatopluk, prince
of Great Moravia



How to make the innovation ecosystem sustainable

and robust

Universities, Institutes of SAS together with industrial
companies, city and region of Kosice vision

INSTITUTE OF
MATERIALS
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... and of course with a significant support

of regional and national public p

... and of course with a signifi€ag
of regional and national pulilicY

... and of course with a signif e
. N a sl .
of regional and nationalgublicpeft

... and of course with a sigii
of regional and nationalp

£ . = N :’ RS S
.. and of course with a significant SUBSES :
of regional and national public poli i

N

.. and of course with a significant suppol ce=
of regional and national public policies ...

... and of course with a significant support

of regional and national public policies ...



Thank you for your kind attention !




