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KEY FEATURES OF RESEARCH
AND DEVELOPMENT

Contains novelty

Generates and enriches
knowledge, creates new
products, services and
technologies.

and outcome.

High investment risk Transferable and/or
Entails uncertainties reproducible
in terms of costs, timing The research process can

{
Relies on creativity [

Requires a dynamic process
and creative thinking.

Systematic
activity

Formalised,
planned and
systematically
implemented
tasks.

be reproduced, and the
generated knowledge can
be transferred.




SECTORS OF RESEARCH
AND DEVELOPMENT

In Hungary, 57% of the research units are operated by businesses.

The aim is to strengthen the
knowledge utilisation of the
public research network, to build

university-focused innovation
ecosystems, and to boost the
competitiveness of businesses by
strengthening RDI.

The number of research units (pc)

2018

Research institutes:

Businesses:

| o] el el el el 1966

Source: Hungarian Central Statistical Office (HCSO)

A UNIVERSITY-FOCUSED

INNOVATION
ECOSYSTEM

Universities,
research
institutes

] (A
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The new initiative of the El"i'fi'f:"ir
Territorial Innovation A

Platforms (TIP) aims "i‘;ﬂﬁﬁ'

to enable cooperation (=] <=
between the stakeholders of local
ecosystems and create new
collaborations.

University-Industry Centres of Businesses
Centres (FIEK)
Science Parks
Research National labs
infrastructures
Venture capital Centres of Incubators, ﬁ
funds Excellence accelerators

Government

Source: NRDIO
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R&D EXPENDITURE L N R&D EXPENDITURES BY L

cooperation between organisations

IN HUNGARY S SOURCES OF FUNDS AND [ tysanimi:uie

to make the Hungarian research

The importance of R&D within the national SECTORS OF PERFORMANCE [yt

economy has more than doubled since the turn

of the millennium. R&D funds from business sources performed by universities
and research institutes are very limited.

R&D expenditure to GDP (%) Performance of

R&D expenditure

Total R&D
expenditure

1.53%
16
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[ R&D institutions and other [ Higher education [ ] Businesses [ Other, unclassifiable Government funds
institutions by sector

public research centres

76.7 79 Bn HUF
_ Source of R&D
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Other
domestic
funds



R&D ACTIVITY
OF BUSINESSES
BY SIZE CLASS

The last few years witnessed significant increase in the
number of researchers working in SMEs, getting closer
to the headcount at large companies.

Number of researchers (FTE) . Large companies

12,000
10,000
8,000
6,000
4,000

2,000

2012 2013 2014 2015 2016

. Micro, small and medium sized enterprises

Policy measures and planning need

to distinguish between large
companies, SMEs and start-ups.

2018

11,018

2017 2018

Source: HCSO

R&D ACTIVITY
OF BUSINESSES
BY OWNERSHIP

Domestic businesses are increasingly getting
engaged in R&D activities in Hungary.

Shares of research units

11%

Mostly
foreign owned

Mostly
;].50/0 foreign owned

Mostly
_8 9 % domestic

Source: HCSO

85%

Mostly
domestic
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The aim of developing university-
focused innovation ecosystems is to

improve the global competitiveness
of domestic-owned businesses
through enhanced R&D activities.

Average number 2018

of researchers (FTE)

At mostly domestic owned
businesses:

w'.m'.mw'i' 5 persons

At mostly foreign owned
businesses:
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CHANGES IN T p——— RESEARCH AREAS i S 9 R e e

interoperability of disciplines need

sustainable strategic collaborations

R&D EXPENDITURE i OF KNOWLEDGE e
BY FIELDS OF SCIENCE

TRANSFER PROJECTS kT

Technological fields had the most significant increase University-industry research collaborations:
in R&D expenditure in the last few years.

‘ University-Industry Cooperation Centres (FIEK) . Centres of Competence (KK)

Change between 2012-2018
(%, 2012-100%) FIEK: Szent Istvan University

Agricultural informatics (AGIT-FIEK)

500 480.4% . . .
KK: Széchenyi Istvan University KK: University of Pannonia o * E/llEf ,U[“"er,s'ty eiliifehele
Centre of Competence for Automotive Centre of Competence TN atenats science
Testing based on the Zalaegerszeg for Sustainability Based
Test Track on Circular Economy FIEK: University of Debrecen
4 [ A
00 FIEK: Széchenyi Istvan University Prih industry
Automotive research FIEK: University of Debrecen
. [GaR)| Complex Multidisciplinary Centre
of Competence for Health Industry
300 KK: Institute of Nuclear Research
ional International Radiocarbon AMS
Average nationa Competence and Training INTERACT)
increase 179.9% S
181.6% 179.5% entre
200
128.4% @ e FIEK:Neumann Janos University
Automotive research
100 FIEK: BME
. I Integrated smart technologies in
FIEK: University of Kaposvar pharmacy and energy sectors
Livestock farming FIEK: ELTE Biotechnology
= Molecular biomarkers
¢ . : ‘ . . , , : , KK: University of Pécs [eE)]
Architecture, Electrical, Biological Information Physical Agricultural Chemical, Medical Centre of Competence for — KK: Obuda University
civil engineering, electronic sciences technology sciences sciences pharmaceutical, sciences Health Data Analysis, Data KK: University of Szeged Centre of Competence for Cyber
transportation and computer rubberand Utilisation and Smart Device Centre of Competence for Sustainable Medicine
engineering engineering plastics industries and Technology Development and Green Chemistry and Mobility KK: ELTE

Centre of Competence for Soft-
ware and Data-Intensive Services

10 Source: HCSO Source: NRDIO 11



12

REGIONAL DIFFERENCES
IN R&D EXPENDITURE

Out of total R&D expenditure, 60% goes to
Budapest-based research units.

R&D expenditure
(Bn HUF) 40

GYOR-
MOSON-
25 SOPRON

BUDAPEST

B

10 e—o

VESZPREM

52 & °

CSONGRAD

12—

Local knowledge capacities must
be exploited effectively to ensure a

balanced development of research
and innovation processes.

2018

® 15

&—————— —+e .,

30

Above HUF 200 Bn Il HUF 20 to 200 Bn . Below HUF 20 Bn

Source: HCSO

WOMEN
IN SCIENCE

In Hungary, the share of female researchers is lower than in
most of the EU Member States. The higher the rank in the
academic hierarchy, the less likely it is filled by a woman.

2017

Female researchers
(FTE)

26.9%

3L7%

27.0%«(

29.2% o—on -

B roove50% M 40t0499% M 30t0399% M 20 to 299%

Source: HCSO, Eurostat

No data available

www.nkfih.gov.hu

It must be encouraged that men and
women receive equal recognition

for their knowledge and have equal
access to opportunities in the
research and innovation process.

Gender ratio Full-time 46%
student
in Hungarian
academic
o,
hierarchy 54%

2015 o
St?i?:lent 58/0
42%

Researcher 56%

with PhD

‘ ! 37.0% Fcf

44%
Associate 67%
professor
33%
Professor 8 O%
20%
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HUNGARY'S R&D ncrsasing RED expenclture R&D EXPENDITURE T T

results should be a main focus when

remains a high priority also for

EXPE N D |TU RE | N TH E the period after 2020, BY S ECTO RS | N TH E oroviding funding to businesses. The

aim is to further integrate Hungarian

EUROPEAN LANDSCAPE EU MEMBER STATES SMEs in global value chains,

In 2018, Hungary's R&D expenditure reached 1.53% of the GDP, Among the EU Member States, Hungary's business sector shows
getting close to the 2020 target of 1.8%. the highest share in R&D expenditures.
R&D expenditure to GDP (%) 2018 R&D expenditure (%) 2018
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SE AT DE' DK' BE FI FR NL EU SI CZ'HU EE IT PT ES LU PL GR IE HR LT SK BG LV CY MT RO HU IE SI BG SE BE AT DE NL EU PL FI FR DK IT CZ RO MT ES LU SK PT GR HR EE LT CY LV
B 2018 fact M 2020 target " Target achieved ** Commitment for state funds only B Businesses B R2D institutes [ | Higher education institutions [ | Non-profit sector

Source: Eurostat, The European Semester Source: Eurostat 15
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TYPES OF INNOVATION e TOP PERFORMING e EUss st e ATE

performance, openness, creative

thinking, and ambition to create tHoufrc]gi;yr’ir?g;\/if\zfl?ﬁ;ﬂ?;:'riczgtame
EXPENDITURE SECTORS IN R&D IN

value is needed from actors of the

and demand-driven research and

, , , , , . society and the economy. innovation.
In the countries with lower innovation performance, innovative TH E EU M E M B E R STATES

businesses tend to expend more on buying technology rather
than in-house R&D activities.

In Hungary the pharmaceutical industry, manufacture of motor vehicles
and ICT are the sectors that invest most in R&D.

Innovation expenditure (%) EIS ranking
100 e
. Manufacture of vehicle
90 Manufacture of chemicals and éﬂ
chemical products
80 e Financial and insurance activities mﬁﬁi
Manufacture of electrical %
70 equipment
\Wholesale and retail trade, @_5
60 repair of motor vehicles =1
Manufacture of computer,
electronic and optical products -
50
e Information and communication
40 Manufacture of pharmaceutical
products
30 Manufacture of other transport
equipment
Manufacture of rubber and
20 e plastic products
Manufacture of wood, paper, g
10 printing and reproduction
Manufacture of coke and refined ﬁ
(0] petroleum products
LT v HR CY PL SK GR EE MT HU PT BG RO Cz LU IE Sl IT DE FI ES AT FR BE SE DK
B Acquisition of machinery, equipment and software I R&D performed in-house B R&D contracted out B Other
Among product and/or process innovative businesses with up to 10 employees No data: United Kingdom, Netherlands

Source: Eurostat - Community Innovation Survey (CIS) 2016 Source: Eurostat; NRDIO calculation based on business R&D expenditure by NACE Rev. 2, 2013-2017 17
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KEY FEATURES
OF INNOVATION

Charasteristics of innovation:

Impact of innovation:

Hungary
average :

The main difference between
innovation and an invention or

a prototype is that innovation is
already available on the market
or applied in practice.

new or significantly
modified product or
business process
(or a combination of
the two)

considerably
differs from the
organisation’s
pervious product
or process

has been
introduced to
the market or

put into operation.

Average turnover of businesses, 2016

EUR
23.9

thousand

Innovative
businesses

EUR
6.1

thousand

Non-innovative
businesses

EU27
average

EUR 37.2
thousand

EUR 91
thousand

Sources of §

innovation

Industry and market changes

Finding a market niche

Novel idea

Hunting for innovation
opportunities

In-house practical experience

Purchased R&D

bbbl

In-house R&D

Source: Eurostat - Community Innovatin Survey (CIS), among businesses with 10+ employees

TYPES OF
INNOVATION

Definition before 2018

Product,
service @
innovation

Process
innovation

Marketing
innovation

Organisational.

innovation

Source: OECD - Oslo Manual 2018

www.nkfih.gov.hu

Most businesses, SMEs in
particular, should primarily focus

on incremental, continuous
innovation to realise technological
development and capture markets.

2018: Updated international definition, renewed typology

Product,
® service
innovation

Business
® [process
innovation

Types of

o . .
innovation

(o)

Distribution, logistics

Example: New delivery methods are

used (e.g. alternative fuel vehicles);
inventory management systems are
upgraded.

New or significantly modified
product or service

Production process

Example: New machinery, equipment is used that
significantly alters the previous manufacturing
process, or part of it.

ICT

Example: IT support is introduced for the delivery
processes.

Marketing, sales

Example: Packaging is modified to an extent that is
clearly noticeable to customers.

Business development

Example: A customer satisfaction measurement
system is introduced.

- Management

Example: A new type of incentive system is intro-
duced within the organisation to keep employees.

19
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HUNGARY'S
INNOVATION
PERFORMANCE

Hungary ranks 23rd among the EU Member States,
according to the European Innovation Scoreboard
published in 2019.

Cumulated Innovation Index 2018
(%, 2011-100%)

160
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20

1477

145.9
140.9

()

On 1350
1292
1278 1269 1256 1248

i ) 0 117.6

SE FI DK NL LU GB DE BE AT IE FR EU EE PT CZ

B nnovation leaders [ strong innovators

To make Hungary become a strong
innovator by 2030, there must

be a sharp increase in SMESs'
innovation capacity and readiness
to cooperate.

EU average in 2011

868 857 g9 84.8

816 811
691 69.0
657
611
S 59.6
o
Mm 487
®

Cy MT IT ES GR Lv SK HU LT PL HR BG RO

B Moderate innovators [l Modest innovators

Source: European Innovation Scoreboard, EIS 2019

HAMPERING
FACTORS FOR
INNOVATION IN THE EU

According to a survey conducted among innovative
businesses, high costs are seen as the main barrier to
innovation in both Hungary and the European Union.

External market factors (partners, market demand, competition, loan) are
seen more differently by Hungarian entrepreneurs than the EU average.

High innovation . o
costs Difficulties in

obtaining public Lack of internal
funding finance

Lack of
qualified
employees

Uncertain market
demand

EU: 22.6%
HU: 26.8% EU: 22.2%
HU: 20.9%

EU: 19.2%
HU: 24.1%

A Opinion of Hungarian respondents

Source: NRDIO calculation based on Eurostat - Community Innovatin Survey (CIS) 2016

A Opinion of EU respondents

It is vital to create an advanced
regulatory and business

environment that supports
research and innovation.

The share of survey respondents
citing the given factor as a barrier (%)

Lack of external

finance
(credit, private
equity)
[ ]
High
competition Lack Of,
collaborating

partners

EU: 18.8%
HU: 15.4%

21



HORIZON 2020
RESULTS IN THE
EU MEMBER STATES

Hungarian participants account for only 1% of winners within the EU28.
Among the EU13 countries, Hungary boasts the third highest support
rate from H2020 sources.

0] 1,000 2,000 3,000 4,000 5000

Germany
United Kingdom
France

Spain

ltaly

Netherland
Belgium

6160 24812 Mn EUR

8255 39792 Mn EUR

Strengthening international

participation is a core element of a
dynamized knowledge flow.

6,000 7,000 8,000 9,000 MnEUR

15845 77294 Mn EUR
14163 64323 Mn EUR

12968 56605 Mn EUR

13,855 46694 Mn EUR

12,598 42665 Mn EUR

Sweden 3981 17467 Mn EUR
Austria 3762 14384 Mn EUR EU15 - 94%
Denmark 3009 12722 Mn EUR EUR 43,867 million
Greece 3893 1199.8 Mn EUR
Finland 2592 1134.4 Mn EUR
Ireland 2188 8891 Mn EUR
Portugal 2901 830.9 Mn EUR
Luxembourg 442 1371 Mn EUR
Poland 2128 5398 Mn EUR
Czechia 1403 3884 Mn EUR
Hungary 1164  293.9 Mn EUR
Slovenia 1095 2789 Mn EUR
Cyprus 672 2311 Mn EUR
Romania 1193 2156 Mn EUR EU13 - 6%
Estonia 639 192.8 Mn EUR EUR 2,628 million
Bulgaria 692 1147 Mn EUR
Slovakia 519 1031 Mn EUR
Croatia 591 937 Mn EUR
Latvia 403 80.0 Mn EUR
Lithuania 471 704 MnEUR
Malta 84 25/4 Mn EUR
() 2,000 4,000 6,000 8,000 10,000 12,000 14,000 16,000 18,000 pc
. Number of funded project participants (pc) . Awarded funding (Mn EUR)

22

Source: NRDIO, based on Cordis database 2015-2019

HUNGARIAN
PARTICIPATION IN THE
HORIZON 2020 CALLS

Most of the supported Hungarian participants are involved
in Marie Sktodowska-Curie Actions and programmes aimed
at improving food security and sustainable agriculture.

Food security, sustainable agriculture and forestry
Health, demographic change and wellbeing
Secure, clean and efficient energy

Smart, green and integrated transport

Climate action, environment, resource efficiency
and raw materials

Europe in a changing world - inclusive, innovative
and reflective Societies

Secure societies - Protecting freedom and security
of Europe and its citizens

Societal Challenges

24

g European Research Council (ERC)
‘§ Marie-Sklodowska-Curie Actions
< Research Infrastructures
g Future and Emerging Technologies (FET)
L
Information and Communication Technologies
o Innovation in SMEs
< .
2 Nanotechnologies 12 54MnEUR
% Advanced manufacturing and processing 15 53MnEUR
% Advanced materials 28 Mn EUR
9 Space 11Mn EUR
E

Biotechnology 3  02MnEUR

Industrial Leadership - Cross-theme

1 0.2 Mn EUR

Spreading excellence, widening participation
Science with and for Society

25

34 Mn EUR

32 Mn EUR

www.nkfih.gov.hu

Key to international research
cooperations: strategic partnerships

with leading European research
networks.

40 50 60 Mn EUR

143 225 Mn EUR

20.6 Mn EUR

94 18.6 Mn EUR
98 183 Mn EUR

38 571 Mn EUR

142 18.8 Mn EUR

Marie Sktodowska-
110 299 Mn EUR Curie Actions pl'OVide
attractive career and
training opportunities
to researchers
through cross-border
and cross-sector
mobility.

91

95 Mn EUR

234 Mn EUR

As of December 2019

O 20 40 60

. Number of funded project participants (pc)

Source: NRDIO, based on Cordis database 2015-2019

100 120 140 160 pc

. Awarded funding (Mn EUR)

28
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ELI: HUNGARY'S LARGEST

RESEARCH INFRASTRUCTURE
DEVELOPMENT

High energy photonics

Provides developer testbed en-
vironment for the development
of high-energy, short-pulse laser
systems in the laboratory scale to
industrial partners.

Applications in the field of
biological imaging

High resolution nanometre
imaging of biological material is
a key technology to understand
structure-function relationship in
biological soft matter.

Research in the field of energy

Several applications can be offered
from solar panels to artificial
photosynthesis.

Applications in the field of medicine

Medical applications of ultra luminous
x-ray sources include the fields of
diagnostics and therapy.

Attosecond instruments

Attosecond pulses enable the
performance of time-resolved
intranuclear or intramolecular electron
dynamic experiments that provide an
insight into major molecular excitations
and chemical reactions over time.

www.nkfih.gov.hu

ELI is the first infrastructure in the

) . world capable of investigating
Information technology, materials

science and nanoscience

the interactions between light
and matter with a highest ever
intensity.

Materials science application of high-
luminosity, tuneable short wavelength
irradiation is of special importance in
chemical/elemental surface analysis.

ELI-HU Non-profit Ltd.

Szeged

Wolfgang Sandner u. 3.
H-6728 Szeged

Phone: +36 62 550 190

E-mail: info@eli-alps.nu

THz technologies and
applications

Residence 2. Office Building, | A Wl HZz technology is already widely
Ganz u. 16. 1st Floor, g e B used for imaging purposes in the
H-1027 Budapest = e = p— z } semiconductor industry, security
Phone: +36 1 336 0542 — _— - technology, cultural heritage

: % protection and many other fields.

Budapest

Web: eli-alps.hu

25
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ZALAZONE: ONE OF HUNGARY'S MOST
ADVANCED APPLIED RESEARCH AND
EXPERIMENTAL DEVELOPMENT
INFRASTRUCTURE INVESTMENTS

Dynamic platform

A test site for high speed (up to 200 km/h)
stability, brake and platooning tests.

High-speed oval track

Enables the safe performance of high
speed tests at about 200 km/h.

Bad road

Eight defined test surfaces for maximum
50 km/h design speed.

Automotive Proving Ground Ltd.

Handling course Rural road, highway, motorway

Serves for steering, ESP and other
vehicle dynamics test elements.

Noise measurement track

Enables noise measurement tests
which are necessary for European
homologation processes.

Water basins

Allow water resistance tests for
vehicles.

Multi-section inner roads provide
motorway, highway and rural road
test environment that allows to
execute medium and high speed
tests in real circumstances.

Braking platform

Designed to carry out ABS, ESP and
ATC test with special surfaces and
built-in watering system.

Honved u. 13-15.,
H-1055 Budapest

Project office:

Feszek u. 4.,
H-8900 Zalaegerszeg

Phone: +36 92 900 117
Email: zone@apz hu

Web: zalazone.hu

The Zalaegerszeg test track
is unique, as it offers not only

conventionaldynamics tests but
also allows validation tests for
autonomous and electric vehicles.

Extreme side-shifted road

A 130 m long 10% side shift road
which can be used in both direction
for two-way testing.

Smart City Zone, streets

Designed for autonomous and
connected vehicles, providing urban
traffic circumstances.

Slopes

Different slopes allow testing on
surfaces with high and low friction
coefficients or any combinations.
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OUR MEMBERSHIPS IN LARGE
INTERNATIONAL RESEARCH
INFRASTRUCTURES

Participation in the most significant international research
infrastructures support Hungarian experts to pursue competitive
research and build partnerships.

Physical sciences and engineering

di be]a’m!:es European

® S

ALICE

Social sciences
and cultural innovation

Health and food sciences

€
QO cessda

/’g\""\
CLARIN
ERIC

ESFRI Roadmap 2021
A new aspiration is ot
to cross the existing

boundaries of
knowledge and find
sustainable solutions to
global challenges.

E-infrastructure

Further information
on Hungarian RI
memberships:

Further information

on Hungary's National
Research Infrastructure
Roadmap:

THREE PILLARS OF
THE NEW NATIONAL
RDI STRATEGY

Hungary's National RDI Strategy fosters, in a well-balanced manner,
basic research, applied research aimed at solving societal-economic
challenges and innovation activities alike.

Support for individual
research excellence in basic
research

Support for applied research
and industry-academia
collaborations addressing
global challenges

The professional excellence
of individual researchers and

Market-based, long-term
and sustainable cooperation
between the business sector
and the higher education

research groups should be
supported to improve the :
international visibility and should be reinforced,

recognition of Hungarian technology transfer should
science. be encouraged.

Learn more on the
funding schemes and
current calls supporting
the three pillars.

Support for the innovation
ecosystem, businesses and
startups

The competitiveness of
businesses should be
improved by fostering research
and innovation, and expanding
the scope of joint RDI activities.
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