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FIVE CHARACTERISTICS OF R&D

IS CHARACTERISED <)

enerates and enriches BY HIGH INVESTMENT RISK IS TRANSFERABLE
knowledge, creates new AND/OR REPRODUCIBLE

products, services Entails uncertainties in terms
and technologies. of costs, timing and outcome.

The generated knowledge
\ \ can be transferred,

and the research process

can be reproduced.
Based on original,

not obvious concepts
and hypotheses.

Formalised, planned
and systematically
performed tasks.

RELIES ON
Eﬁ"ﬁgﬁ]ﬁ% RESEARCH, DEVELOPMENT AND INNOVATION OFFICE CREATIVITY A SYSTEMATIC

ACTIVITY
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SECTORS OF RESEARCH AND DEVELOPMENT R&D ACTIVITY IN THE BUSINESS SECTOR

Researchers” by sectors 1998-2017 B SINESS 2017
SECTOR

MOST RESEARCHERS
MORE THAN

TWO THIRDS OF

ARE EMPLOYED

o
THE NUMBER 62/0 OF BY LARGE

OF RESEARCHERS RESEARCHERS

Person ENTERPRISES. eI
20,000 WORKING IN WORKFOR THE BUSINESS SECTOR
THE BUSINESS SECTOR BUSINESSES. ARE EMPLOYED
18,000 DOUBLED OVER BY FOREIGN-OWNED o Other**
10 YEARS. Micro COMPANIES. 2
(0-9 employees)
16,000
Small Mostly
14,000 (10-49 employees) domestic
Businesses
12,000 . —
Higher education O O
institutions m m
10.000 Research total: total:
and development 17,527 Mostly 17527
institutes employees™ foreign-owned employees
8,000 ] """" ¢
6.000 —_— _—— (over 250
| 1 employees)
1 — ]
4000 | eeee——— B (60-249 employees)
2.000 Researchers® Researchers®
by firm size class by firm ownership
0 I I I [ I I L I 1 I L I 1 I I A |
1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
4 * Full-time equivalent (FTE) * Full-time equivalent (FTE) " Unknown: 17 persons ™" Mostly state-owned, local government owned, na www.nkfih.gov.hu 5
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REGIONAL DIFFERENCES IN R&D

® ¢ 6 6 6 6 06 0 o O
AA AA AA AA AA AA A A A A

Headcount total: 28,426 persons

Researchers®
by county, 201/

6 OUT OF 10
RESEARCHERS
WORK IN
BUDAPEST

1,556

BORSOD-

[ up to 500 persons 17941 Qg@g’t’é& Y 657

M 501-1,000 persons ' SZABOLCS-

M 1.001-1,600 persons o i SZATMAR- « 172
[\[e]e127:\p} BEREG

GYOR- \ﬂz/{ e
MOSON- * KOMAROM- BUDAPEST

* SOPRON .

JASZ-
o NAGYKUN-
VESZPREM SZOLNOK
@,

182

133 BEKES
. OUTSIDE

7 THE CENTRAL
BACS-
SOMOGY KISKUN

CSONGRAD

e BARANYA COUNTIES.

" Full-time equivalent (FTE)

HUNGARY REGION,
RESEARCHERS ARE
PRIMARILY BASED IN
CSONGRAD, HAJDU-
BIHAR AND VESZPREM

Electrical,
electronic
& information
engineering

o
5102
persons

%

" Full-time equivalent (FTE) " Fields of science with at least 500 researchers

FIELDS OF SCIENCE

=T Researchers’ by fields of science, 2017
RESEARCHERS
\WORK IN

TECHNOLOGICAL
FIELDS.

Computer COMPARED TO
and in.formation THE PREVIOUS YEAR,
sciences NEW RESEARCHERS
WERE MOSTLY HIRED

IN AUTOMATION AND

@
3,706
persons

R

ROBOTICS, CHEMISTRY,
AS WELL AS
BIOTECHNOLOGY
IN 2017.

Medical
sciences
Pharmaceuticals )
Q manufacturing Mechanical Transportation a
1,749 engineerin i i : :
persons 9 9 engineering technologies  Biological
sciences

ok

Other
engineering

P}'!ysu:al Medical Agriculture,
sciences forestry,  Economics
fisheries  and business

1364
persons

¥

Chemical
sciences

o engineering

1232
persons

&

()
1202
persons

L%
o>

@
1109
persons

S

®
1,005
persons

g

()
902
persons

O

®
825
persons

()
688
persons

®
730
persons

()
613
persons

V< B i
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YOUNG RESEARCHERS
2017

TWO THIRDS
OF RESEARCHERS

ARE UNDER THE
AGE OF 45.

_ 65 years and older

under 25 years
55-64 years

3%’

O
(Y

25-34 years

45-54 years

35-44 years

Researchers”
by age

THE YOUNGER
THE RESEARCHERS ARE,
THE GREATER SHARE

THEY REPRESENT
IN THE BUSINESS
SECTOR.

Business Universities,
sector research institutes
under

25 years

o

Researchers’
in public and private sectors

" Headcount

Female researchers

in the EU, 2016°

M over 50%
W 40-49.9%
W 30-39,9%
Il 20-29,9%
no data

MALE RESEARCHERS
IS GENERALLY LARGER
IN EU MEMBER STATES
WHERE R&D
EXPENDITURE IS LOWER
AT NATIONAL
ECONOMY LEVEL.

(‘ 36.9J

26.6 oo -

" Headcount. 2015 data for Greece, Denmark, Ireland, Sweden, Germany, Luxembourg, Austria. 2014 data for France
2011 data for Belgium. No data for Finland, UK " Headcount

Women
and men**
in academic
hierarchy

in Hungary
2015

THE HIGHER
THE POSITION IS,
THE LESS LIKELY

ITISTO BE FILLED
BY A WOMAN.

Source: HCSO

Sources: HCSO, Eurostat

WOMEN IN SCIENCE

e 1) 46%
54%
PhD 5 80/0

students

A

Researchers 560/0

with PhD

44°ﬂp
Associate

67%
professor

A

Professor ’ 80%

20%
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R&D EXPENDITURE (GERD) IN HUNGARY
R&D expenditure (% of GDP), 1998-2017

14

12

10

0.8

0.6

04

0.2

0.0

10

EXPENDITURE
(% OF GDP) SHOWS
AN INCREASING PATH
DURING THE LAST
TWO DECADES.

STEADY GROWTH

HIGHER R&D
EXPENDITURE.

GERD BY SECTORS OF PERFORMANCE AND SOURCE OF FUNDS

Government

LINKS BETWEEN
BUSINESSES AND
HIGHER EDUCATION
INSTITUTES,
RESEARCH INSTITUTES
ARE WEAK.

Research and
development

Abroad

Private
non-profit: 0.5%

IN 2017,
52.5%
OF R&D FUNDS

WAS PROVIDED
BY BUSINESSES.

Indivisible
sectors: 1%

www.nkfih.gov.hu
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R&D EXPENDITURE IN EU MEMBER STATES
R&D expenditure (% of GDP) - 2017 facts and 2020 targets

4.0

35

3.0

25

20

15

1.0

05

0.0

12

Sweden

%

Austria

Germany”

Denmark’

Finland

France™*

Belgium

average

The
Nether-
lands

Slovenia

Czech

Republic*

Hungary

Portugal

Estonia

Luxem-
bourg

Spain

Ireland | Lithuania
Croatia
Slo-
Greece vakia
I Cyprus’

" Target achieved.

HUNGARY
IS IN THE
MEDIUM RANGE

W 2017
W 2020 target

IN TERMS OF
R&D EXPENDITURE
(% OF GDP).

Poland

Bulgaria

Malta Romania
Latvia

" Commitment relating to state funds only. " 2016 data

BUSINESS R&D EXPENDITURE (BERD) BY SOURCE OF FUNDS

AND DOMESTIC
BUSINESSES RELY
RELATIVELY MORE
ON PUBLIC FUNDS.
0.2%
i i 14.1%
37.6%

15.7%
317

48.1%

0-49 employees

_*. 20.7%

= BN 5 5o,

53.8% 81.2%

50-249 employees

over 250 employees

BERD
by size class

Government

BUSINESSES HAVING
OVER 250 EMPLOYEES,
AS WELL AS FOREIGN-

OWNED BUSINESSES

MOSTLY FUND THEIR
RESEARCH ACTIVITIES

Business sector
~ EUR 8228 million

FROM OWN FUNDS.

2017

O 55%

62.8%

Mostly
domestic

Y

Mostly
foreign- O\x/ned

22.7%
2.5%

EUR 191.7 million

74.8%

BERD
by firm ownership
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WHAT IS INNOVATION?

Traditionally, we have distinguished In 2018, the definition of innovation
between four types of innovation. was clarified at international level.”

“NEW OR IMPROVED, COMPARED TO THE EXISTING

PRODUCTS/PROCESSES OF THE BUSINESS™

product or service
that is new or
significantly modified

PRODUCT oY product,
INNOVATION service

PRODUCT
INNOVATION

O

new or significantly modified
production or delivery method

PROCESS
INNOVATION

TYPES OF

INNOVATION y

production of goods and services;
distribution and logistics;
MARKETING marketing and sales; ICT;
INNOVATION administration and

management; business

process development

(X X J
O
S

a significant change in product design,
packaging, placement, promotion, pricing

O ®

R&D activities at innovative

businesses®, 201/

In-house
R&D activity

O .
= 2 TYPES = BUSINESS PROCESS FY Y
o*o INNOVATION
M M (X X ] ~ OF INNOVATION
ORGANISATIONAL 7
new organisational method INSTEAD OF
INNOVATION . . :
in business practices, workplace 4 TYPES
organisation, external relations
14 " Oslo Manual 2018 " Businesses involved in product or process innovation

MORE THAN 40%
OF INNOVATIVE
BUSINESSES PERFORM

IN-HOUSE RESEARCH
AND DEVELOPMENT
ACTIVITIES.

Purchased
R&D activity

R&D AND INNOVATION

Research and development (R&D) and innovation are based on each
otherin many respects and are complementary to each other. Still, they
are different in concept.

Sources of innovation

= CONSUMERS
= EMPLOYEES

= EXTERNAL
RELATIONS,
PARTNERS

www.nkfih.gov.hu 15
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SUCCESS FACTORS
OF INNOVATION

&
S5
%, O VALUE CREATION O Q_Q/{(/Zeé/
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INNOVATION CULTURE risk MANAGEMENT Ig’%
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|_

T
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T

VISION
NOWLEDGE
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852

HUNGARY'S INNOVATION PERFORMANCE IN THE EU

European Innovation
Scoreboard, 2018"

M leader
M strong
B moderate
Il modest

Y/ Bl natd
et Agé";;fgli%"‘r‘

), ’\ v‘%f"’ =
LR KIIG TN

innovators

HUNGARY ‘V)\;\(‘V’ '
IS A MODERATE
INNOVATOR

IN THE EU.

STRENGTHS WEAKNESSES

* Broadband ¢ SMEs innovationg
penetration in-house

¢ International ¢ Sales of
scientific new-to-market/
co-publications firm innovations

e R&D expenditurein ¢ Innovative SMEs
the business sector collaborating with

* Venture capital others
expenditures * Lifelong learming
e Enterprises ¢ Private co-funding
providing of public R&D
81 ICT training expenditures

Complex indicator relative to EU in 2010 www.nkfih.gov.hu 17
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INNOVATIVE BUSINESSES BY SIZE CLASS

The share of innovative businesses in Hungary”

COMPARED
TO 2015,
MORE SMEs
CONSIDER
THEMSELVES AS
INNOVATIVE.

10-49 employees 50-249 employees Over 250 employees

18

M 2015
W 2017

National average

" Businesses having at least 10 employees

Innovative businesses

26.80/0 Too high

innovation costs

Difficulties in obtaining
24_10/0 D government grants or
subsidies for innovation

2 20/ La.\ck_ of skilled em_ployees
° within the enterprise

Lack of internal finance
for innovation

20.9%

Too much competition
in the market of the enterprise

Uncertain market demand for ideas
of enterprise for innovations

Lack of credit
or private equity

MOST INNOVATIVE
BUSINESSES MENTIONED
FINANCIAL FACTORS
AS THE BARRIERS
TO INNOVATION, BUT
THE SHORTAGE OF SKILLED
EMPLOYEES IS ALSO

Lack of collaboration partners

Barriers to innovation

at innovative businesses™
A PROBLEM.

" Based on the results of the innovation questionnaire prepared by the HCSO

BARRIERS TO INNOVATION
2017°

86%
OF NON-INNOVATIVE
BUSINESSES STATED
I HRDNO Considered innovating,
COMPELLING REASON but barriers to innovation
TO INNOVATE. too large

Non-
innovators

No compelling
reason
to innovate

Answers for no innovation
at non-innovators

* More than one answer could be given in the questionnaire

Source: HCSO

Source: HCSO
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IN HUNGARY,

THE PHARMACEUTICAL
INDUSTRY IS THE MOST
INNOVATIVE SECTOR,
FOLLOWED BY THE INFORMATION
AND COMMUNICATION SECTOR,

THE MOST INNOVATIVE SECTORS

The share of innovative businesses” by classification
of economic activities™, 2017

Manufacture of
pharmaceutical Manufacture of Manufacture THE MANUFACTURING OF COKE
products coke and refined of chemicals AND REFINED PETROLEUM
petroleum and chemical PRODUCTS AND THE COMPUTER,
products products ELECTRONIC AND OPTICAL
. Manufacture Manufacture PRODUCTS.
Information of computer, of electrical
and . .
communication electronic and equipment
optical products Financial Manufacture . .
| and insurance Mar;ufac;ture ofcl paper Manfufa;tburlng Ma;nufa;?urmg
49 5% activities of motor and paper . of rubber of machinery
vehicles products  ECtricity, anq plastic and equipment
gas, steam duct
o Manufacture and air products
f’-\G}/"I of beverages conditioning Manl;fsctf.lring
supol of basic
|||||||| RPYy metals
()
32.2% .

30.9%

D

20 " Classification of economic activities - NACE Rev. 2. " Economic activities where the share of innovative businesses is at least 30%

NATIONAL AVERAGE

BEING
MORE FLEXIBLE
AND FASTER
TO REACT
TO EXTERNAL
CHALLENGES.

RDI REDUCES

PRODUCTION
COSTS.

THE MARKET
INDICATES
CHANGES
IN CONSUMER
NEEDS.

ITHAS
EXTENSIVE
PARTNERSHIPS

DUE TO
ITS INITIATIVES.

Innovation is much more than the introduction of a new
product or technology. It permeates the entire organisation.

NEW
NEW ORGANISATIONAL
PROCESSES AND INSTITUTIONAL
SOLUTIONS
CAN SAVE COSTS
AND TIME.

CAN BE INTEGRATED
MORE EASILY.

CHARACTERISTICS
OF AN INNOVATIVE
BUSINESS

ATTRACTS
THE BEST

WORKFORCE.

KNOWS AND
ADAPTS NEW
TECHNOLOGIES.

Source: HCSO
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THE IMPORTANCE
OF RESEARCH

INFRASTRUCTURES
IN RDI PROMOTE

RESEARCHER'S
TRAINING.

OPEN THE WAY
FOR EXCELLENT
RESEARCH
PROJECTS.

Hungary has prepared its National
Research Infrastructure Roadmap:
https.//www.esfrieu/
latest-esfri-news/
hungary-publishes-
its-national- research-

infrastructure-roadmap DETERMINE

THE COUNTRY'’S
SCIENTIFIC
COMPETITIVENESS.

COSTLY
INTERNATIONAL
RESEARCH
INFRASTRUCTURES
ARE IMPLEMENTED
IN INTERNATIONAL
(MAINLY EUROPEAN)
COOPERATION.

PROMOTE
KNOWLEDGE-SHARING

BETWEEN THE RESEARCH
COMMUNITY AND
THE BUSINESS
SECTOR.

22

PROVIDE
ANSWERS

TO GLOBAL

CHALLENGES. PRIMARILY AIMED

AT EXPERIMENTAL
RESEARCH.
BUT WITH AN EYE
ON SUSTAINABILITY,
THEY ARE ALSO
OPENTO
BUSINESSES.

FOSTER
THE DEVELOPMENT
OF NATIONAL
AND INTERNATIONAL
COOPERATION
THROUGH
OPEN ACCESS.

FACILITATE JOINING
TO INTERNATIONAL
PROVIDE NETWORKS,
THE FOUNDATIONS SUPPORT
OF SCIENTIFIC MULTIDISCIPLINARY

DISCOVERIES.

PARTNERSHIPS.

HUNGARY'S MEMBERSHIPS
IN INTERNATIONAL RESEARCH INFRASTRUCTURES

Physical Sciences and Engineering —(«\\/9 Health and Food Cﬂ)

Central European Research Infrastructure ECRIN-ERIC

EERIGERIE Consortium

European Clinical Research Infrastructure
A distributed infrastructure for life-science

CERN The European Organization for Nuclear Research : :
information

(o131, I | W, o C:\M (el Wet V9B High-Luminosity Large Hadron Collider (CERN) EMBL European Molecular Biology Laboratory
European Research Infrastructure on Highly

ELI-ERIC Extreme Light Infrastructure Pathogenic Agents

European Research Infrastructure for Imaging

ESA European Space Agency LIS Technologies in Biological and Medical Sciences

International Centre for Genetic Engineering
and Biotechnology

European Synchrotron Radiation Facility (ESRF),
2oL 2 Phase II: Extremely Brilliant Source

ESS-ERIC European Spallation Source Social & Cultural Innovation

Consortium of European Social Science Data

European XFEL European X-Ray Free-Electron Laser Facility CESSDA-ERIC :
Archives

ITER/EUROfusion CLARIN-ERIC Common Language Resources and Technology

International Thermonuclear Experimental Reactor

9 . 9~
3@3 E-infrastructure o ESS-ERIC European Social Survey

Pan-European data network for the research
and education community

SHARE-ERIC Survey of Health, Ageing and Retirement in Europe

Partnership for Advanced Computing in Europe

www.nkfihgovhu 23




It was established in European cooper-
ation and with the participation of the
international scientific community.

It enables the examination of light-
matter interactions at unprecedent-
edly high intensities.

It can lay the groundwork for new tech-
nological developments such as relativ-
istic microwave electronics and compact
(desktop size) laser particle accelerators.

www.nkfih.gov.hu
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A PULL FACTOR
FOR DOMESTIC
AND FOREIGN
TALENTS

_ - INTERNATIONAL &7,
. : i ; JOINT RESEARCH
IMPLEMENTED - = KNOWLEDGE - ENGINEERING A : ; PROJECTS

4 TRANSFER el
FROM sy € 8\ COMPETITIONS ~Hget OF UNIVERSITIES
GOVERNMENT i — :
FUNDS -

_________ =
e
ENVIRONMENTAL =
MEASUREMENTS & _— . S
4 SMART
cITY
VEHICLE /
| COMMUNICATION e
HUMAN-MACHINE - = SYSTEMS . /
COMMUNICATION _

il =One of Hungary s most adva ced
applled research and experlme tal

26

ZalaZone provides a complex and internationally
competitive test environment for traditional, electric
and self-driving vehicles.

nkfih.gov.hu



FUNDED PROJECTS UNDER RDI CALLS
2015-2018"

Total awarded funding: EUR 2,034 million

EDIOP, CCHOP NRDI Fund

EUR 1,476 million EUR 558 million

Non-profit, outside

Non-profit, outside .
profit, outsi the public sector

the public sector

EUR 21 million 0.60/0// EUR 3 million
/ Business,
Business, non-SME

non-SME EUR 72 million
EUR 266 million

EDIOP, CCHOP Universities, Academy,

_ Research Institutes
" EUR 277 million

Universities, Academy,
Research Institutes
EUR 490 million

EUR 699
million

EUR 206
million

" In the case of the Economic Development and Innovation Operational Programme (EDIOP) and the Competitive Central Hungary
o8 Operational Programme (CCHOP), data relate to the research, technological development and innovation priorities

HUNGARIAN PARTICIPATION IN THE CALLS OF THE EU'S HORIZON 2020

FRAMEWORK PROGRAMME FOR RESEARCH AND INNOVATION
EU contribution to H2020 projects with Hungarian participation by thematic field

EUR million

D Marie-Sklodowska Curie actions

Research infrastructures

EXCELLENT
SCIENCE

Future and Emerging Technologies (FET) APPLICANTS

Food security, sustainable agriculture and forestry FROM HUNGARY
Smart, green and integrated transport TO H2020 PROGRAMME

w0
g
Health, demographic change and wellbeing s T CCTIVE 30
S ' o efficient AT THE EUROPEAN E E
ecure, clean and efficient energy o i
Climate action, environment, resource efficiency and raw materials (ERC) CALLS. 8 %
_—0 Europe in a changing world - inclusive, innovative and reflective societies ©)
Secure societies - protecting freedom and security of Europe and its citizens

Information and communications technology (ICT)
m—o Nanotechnologies o
m—o Advanced manufacturing and processing é (%
m—o Innovative SMEs B 5
BEE]
. 0.9 o—e Space Q<
zY

. ()./ o—e Advanced materials

I ().2 O Industrial Leadership - Cross Theme

Spreading excellence and widening participation
IEEEE - Euratom
m—o Science with and for society
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Source: NRDI Office, based on the funding decisions made until 24 September, 2018.

Source: NRDI Office, based on CORDIS data, 2015-2018



STRONG BASIC RESEARCH - SUCCESSFUL PARTICIPATION IN ERC CALLS
ERC projects by 1,000 researchers®

M over 10 projects
M 5-9.9 projects

Il 1-4.9 projects
Il 0-0.9 projects E MEDIUM RANGE

AT EU LEVEL,
AND IS THE MOST
SUCCESSFUL AMONG
THE V4 COUNTRIES.

HUNGARIAN ERC
GRANTEES CAN HOLD
THEIR GROUND EVEN
DESPITE THE FIERCEST

INTERNATIONAL

RESEARCH
COMPETITION.

-~

K 11.7HJ(

{

" The calculated number (FTE) of researchers working in higher education institutions and research institutes,

30

Source: NRDI Office,based on CORDIS data, 2015-2018

For further useful information visit
the website of the National Research,
Development and Innovation Office:

www.nkfih.gov.hu

[=]

[=]

[=]






