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Foreword

The OECD Review of Austria’s Innovation Policy is part of a series of OECD country
reviews of innovation policy (http://www.oecd.org/sti/inno/oecd-reviews-of-innovation-
policy.htm). It was requested by the authorities of Austria, represented by the Federal
Ministry of Education, Science and Research (BMBWF) and the Federal Ministry for
Transport, Innovation and Technology (BMVIT). The review was jointly supported by the
ministers in charge, Prof. Heinz Famann (BMBWF) and Nobert Hofer (BMVIT). The
review was carried out by the OECD Directorate for Science, Technology and Innovation
under the auspices of the Committee for Scientific and Technological Policy (CSTP).

The purpose of this review is to obtain a comprehensive understanding of the key elements,
relationships and dynamics that drive Austria’s innovation system and the opportunities to
enhance the system through government policy. More specifically, the review:

e provides an independent and comparative assessment of the overall performance of
the Austrian innovation system

e recommends where improvements can be made in the system

o formulates recommendations on how government policies can contribute to such
improvements, drawing on the experience of OECD and non-OECD countries and
other evidence on innovation processes, systems and policies.

The review is relevant to a wide range of stakeholders in Austria, including government
officials, entrepreneurs and researchers, as well as the general public. It aims to provide a
comprehensive presentation of the Austrian innovation system and policy to a global
audience through the OECD communication channels.

A draft version of the “Overall assessment and recommendations”, containing key issues
and recommendations, was presented for peer review at the Meeting of the Working Party
for Technology and Innovation and Policy (TIP) of the CSTP in June 2018. Margherita
Russo (Universita degli Studi di Modena e Reggio Emilia, Italy) and Kai Husso (Ministry
of Employment and the Economy, Finland), both national delegates to the TIP, acted as
peer reviewers.

The review was led by Gernot Hutschenreiter, Head, Country Innovation Policy Reviews
Unit (Science and Technology Policy Division [STP], Directorate for Science, Technology
and Innovation [DSTI], OECD). The review report was drafted by Alistair Nolan and
Johannes Weber (both STP, DSTI, OECD), with inputs from Julia Melkers (consultant to
the OECD and Associate Professor, School of Public Policy, Georgia Institute of
Technology, United States), Espen Solberg (consultant to the OECD and Head of Research,
Nordic Institute for Studies in Education, Research and Innovation, NIFU, Norway), and
Stephen Roper (consultant to the OECD and Director, Enterprise Research Centre, and
Professor of Enterprise, Warwick Business School, United Kingdom) under the supervision
of and with written contributions from Gernot Hutschenreiter. The review benefited greatly
from the contributions of Christian Rammer (Centre for European Economic Research,
ZEW, Germany).
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The review draws on a series of interviews with a wide range of major stakeholders in the
Austrian innovation system during a fact-finding mission to Austria in October 2017. The
review likewise draws on the results of stakeholder discussions at the Europatagung 2017
held during the fact-finding mission in Vienna. A background report helped prepare for the
OECD visit. A first discussion of the planned review took place at the Europatagung 2016.

The background report was commissioned by the BMVIT and the then existing Federal
Ministry of Science, Research and Economic Affairs (BMWFW) and prepared by a team
from the Austrian Institute of Technology (AIT), Joanneum Research (JR), the Austrian
Institute of Economic Research (WIFO) and the Vienna Science and Technology Fund
(WWTF).* The background report contains a broad range of information that has been used
in the review. This review also benefited from comments and additional information
provided by stakeholders in Austria, including during a stakeholder workshop held in June
2018 in Vienna.

The authors owe much to the support and co-operation of Austrian government officials,
in particular Christian Naczinsky (Ministry of Education, Science and Research and
Austrian delegate to the Committee for Scientific and Technological Policy) and Rupert
Pichler (Ministry of Transport, Innovation and Technology), with support from Sarah Gradl
(Ministry of Education, Science and Research) and Gerald Thiel (Ministry of Transport,
Innovation and Technology). Many of the stakeholders the OECD met during the fact-
finding mission and at the stakeholder discussions provided valuable information and data
and were instrumental in the preparation of this report.

Special thanks go to Prof. Helga Nowotny, former President of the European Research
Council (ERC) and Chair of the ERA Council Forum Austria, for hosting the
Europatagung, and for her interest in the review.

* Authors: AlIT: Eva Buchinger, Bernhard Dachs, Karl-Heinz Leitner, Anna Wang; JR: Wolfgang
Polt, Maximilian Unger, Jirgen Streicher; WIFO: Jirgen Janger, Nicole Schmidt, Stefan
Weingéartner; WWTF: Michael Stampfer, Michael Strassnig, Elisabeth Nagl, and Donia Lasinger.

OECD REVIEWS OF INNOVATION POLICY: AUSTRIA 2018 ©OECD 2018



TABLE OF CONTENTS | 5

Table of contents

ACronyms and abbreVIATIONS. ........ccoiiiiieiie bbb 11
EXECULIVE SUIMIMATY ....eoviiiiiiiciieie ettt st et se ettt e st st e et e e se e s e eneeteasenbeneente s eneenes 13
From iNPULS 10 IMIPACES ...c.viiieiiiiecie ettt ettt te et e s be e b e s te e b e sbeebeesbesbeesbesbeesaeseeateenbesaean 13
Building an internationally excellent research SyStem..........cccoeeiiiiineni i 13
Broadening and upgrading the industrial R&D base and accelerating Industry 4.0 uptake .............. 13
Building a world class human reSOUICE DASE .........c.ccvecieeiiii ettt sae s 14
Increasing the contribution of SCIENCE t0 INNOVALION ........ocveiiiiiiiire s 14
Adapting the policy mix and strengthening poliCy gOVErnNanCe...........ccoceverereiieieisiesise s 14
Chapter 1. Overall assessment and recommendations..............ccocoiiiniiniiciiee e 15
Achievements and ChallENGES .........ooi oottt nee e 16
Research and innovation in the DUSINESS SECTOT ..........coiiiriiieieieisse e 21
The contribution of Higher Education Institutions and Public Research Institutes to innovation..... 27
Re-designing iNNOVALION POLICY .......c.eiiiiiiiiiieieeceees st 38
AANNEX LA ettt bbbt b bt e bt E e R bRt R e bt E e b bt Re e bt e b b e b 48
N 0] (= PSP PP UPRUPTPRRURURPPRN 49
Chapter 2. The Austrian innovation system: Evolution and current challenges.............cc.cc..c..... 51
The Austrian innovation system: Current ChalleNges .........c.coeiveieiieiiciie s 52
[0 TP P R PP PP PR 74
=] =] 0TSSP OUTRTOR 74
Chapter 3. Business innovation and INdustry 4.0 in AUSEIIa...........ccooeriieriieieiesee e 77
BUSINESS INNOVALION TN AUSTIIA ...ttt ettt bt 78
Public support fOr DUSINESS R&D .........cciiiiiiiiiiiis e 83
Entrepreneurship and scale-up among AUSEHan FIrMS ... 87
Early-stage equity fiNANCE IN AUSLIA.........ccveiiii i 90
Supporting management and leadership development for high-growth businesses ...........c.cccevevveaee. 95
Strengthening INVESTMENT FEAAINESS............oviiiiiiiie e 96
Enlarging the scope of innovation policy and capitalising on creativity ............ccoccevvvviieiieciieieinnas 98
The policy mix in support of business R&D and innovation — Assessment and future needs......... 101
Industry 4.0 and its future development iN AUSEIIA...........ccerveiiiiiiie e 103
L =] =] 0TSSR 125
Chapter 4. Improving the performance and attractiveness of higher education institutions and
PUBIIC research INSITUTES IN AUSTIIA .......ccuiiiiiiiiiieriesie e 131
The higher education 1andsSCape IN AUSIITA.........cviiiiiireieieeee e 132
Human capital FOrMAtION ..........cociiiiiiiecc e e sbe et e re e sreers 134
RESEArCh PEITOIMANCE........cci i sttt s be e et s be et e re e e e sreers 143
Third mission of universities: Knowledge transfer, commercialisation and civic engagement....... 150
Steering and fuNding OF UNIVEISITIES ..........cviiiiiiiiieieeee e 153
PUDIIC reSEAIrCH INSTITULES .....ovviiiciieiiciesies e ettt 162
[0 RSP P O RRUR TR 172
L C =] =] TSRS 174

Chapter 5. Reconfiguration of science, technology and innovation governance in Austria:
Structures for innovation 1eadership ... 181

OECD REVIEWS OF INNOVATION POLICY: AUSTRIA 2018 ©OECD 2018



6 | TABLE OF CONTENTS

Main science, technology and innovation policy actors and their interplay ...........ccccooeveiviienneane. 182
Agenda setting, co-ordination and eValUation..............ccccceiveiiiieiecie s 194
[0 PO ROT PP OTP PRI 214
Tables
Table 2.1. Financing and performance of GERD in Austria, 2015 .........cccoceiiiiiiiiinince e 55
Table 2.2. Ranking of Austria and comparator countries in international innovation rankings............ 66
Table 3.1. Innovation performance of firms iN AUSEIIA.........ccceviiiiicie i 81
Table 3.2. Proportion of early-stage entrepreneurs introducing new-to-market innovations:
SRIECTEA COUNTIIES, 2016 ... eeeeeee e e et e e e et e e e et e e e et e e e ee e e e e eeneeesaeeeesneneeenans 88
Table 3.3. Percentage of all early-stage entrepreneurs anticipating creating six or more jobs in
five years: Selected European countries, 2016..........ccvvviieiiiieie s 88
Table 3.4. Type of investors in European venture capital, 2011-15, selected countries............c..co..... 91
Table 3.5. Benchmarking creative employment, 2011-13.........cociiiiiiiieiieiee e 100
Table 4.1. Higher education expenditure on R&D (HERD) as a percentage of GERD....................... 143
Table 4.2. Higher education expenditure on R&D (HERD) as a percentage of GDP.............c.ccve..... 144
Table 4.3. Number of European Research Council grants awarded to Austrian universities and
FESEANCH TNSTITULES ...ttt ettt st et e e steeneesbeeneenaesaeeneeseeenes 147
Table 4.4. Percentage of HERD financed by the busingss SECtOr...........cccvvvviiveveiecie s 151
Table 4.5. Cumulative research funding by funding source (in EUR), 2017 .........cccocoiovieiiineieenne. 165
Table 5.1. Federal expenditures for research and research support, 2017-19 ........cccccevoveeieirenennnne 183
Table 5.2. Austrian performance in Horizon 2020 — Societal Challenges, September 2018 .............. 204
Figures
Figure 2.1. R&D intensity in Austria by main sector, and in international comparison ....................... 52
Figure 2.2. Change in R&D intensity, SEleCt COUNIIES ........ccoviveieiice e 53
Figure 2.3. Financing and performance of GERD in Austria by main Sector ..........ccccoovvvneviienennnn. 54
Figure 2.4. R&D personnel and first-time graduates in AUSHIIa.........cccvvveieiiiiie v 57
Figure 2.5. Post-gradual doctorates in Austria and share of doctorate holders in working age
[S10] 61U] =1 [0 4 T TP TSSO S PR PR PP PPPPPO 57
Figure 2.6. First-time graduates from higher education in Austria by main field and tertiary
graduates in natural sciences, engineering and ICTS (NSE & ICT) ....ccccoveveiviiciiin e 58
Figure 2.7. Scientific publications and publications per R&D personnel in higher education
and government research INSHIEULIONS ..........covoviiiiiiii s 59
Figure 2.8. Triadic and PCT patents per BERD .........ccccoioiiiiiiie i 59
Figure 2.9. Sales share of product innovations, 2010-14 ..........ccccceoveiiieeicie e 60
Figure 2.10. Share of innovators by type of innovation, 2014 ............cccocviiiiieieieicee s 61
Figure 2.11. Contribution to the increase in BERD by iNUSLIY ........cccoooviiiiiiiiieiccece e 61
Figure 2.12. Share of high-tech sectors in growth of BERD and in total BERD ...............cccccceevenenen, 62
Figure 2.13. R&D intensity of industries in Austria and the OECD and R&D intensity adjusted
TOr INAUSETIAl STTUCTUIE, 2015 ..oveiiiieeiee ettt ettt e s s e e st b e e s s s bb e e s e sabba e s e sbbaeeessarennes 63
Figure 2.14. Growth of BERD 2002-15 and BERD 2015 by Size ClassS.........cccceveveiieieseene s, 64
Figure 2.15. BERD performed by foreign affiliates and BERD financed from abroad ........................ 65
Figure 2.16. Financing of R&D expenditure in science by domestic business enterprises................... 68
Figure 2.17. Collaboration between industry and SCIENCE.........cccvvveerieieeecie e s 69
Figure 2.18. Share of GERD financed from abroad.............ccccoceiiiiiiiiic i 70
Figure 2.19. Technology balance of payments, as a percentage of GDP ..........ccccceviiniiiincncneniene 71

OECD REVIEWS OF INNOVATION POLICY: AUSTRIA 2018 ©OECD 2018



TABLE OF CONTENTS | 7

Figure 2.20. Innovation co-operation with partners from abroad, 2012-14 .........c.cccccoeveeieieie e, 71
Figure 2.21. International CO-INVENTIONS...........ccueiiiiee ettt st st sbe et et sreenre e 72
Figure 2.22. International scientific CO-PUBIICAiON............cooiiiiiiiiii s 73
Figure 2.23. Foreign doctorate students as a share of all doctorate students, 2015............cccccceverrennenn. 73
Figure 3.1. Business enterprise R&D expenditure in Austria by industry and size class...................... 79
Figure 3.2. Business enterprise R&D expenditure in Austria performed by foreign affiliates,

2005 et b ettt R e Rt he b e tentent et et et eReereeteere et s renrennenrenes 80
Figure 3.3. Barriers to innovation in firms in Austria, 2014-16..........ccccceviiiiiiieieiecie e 82
Figure 3.4. Direct government funding and tax support for business R&D, 2015............cccevcerervennne. 84
Figure 3.5. Public support for business R&D in Austria: Volume of support by type of

instrument, and level of support with respect to comparator COUNEIieS.........ccevvevveveeieeveseesieenas 85
Figure 3.6. Implied tax subsidy rates on R&D expenditures, 2017........cccccevvvveeveiecieie e 86
Figure 3.7. FFG funding (approvals) by type of programme ...........cccccevvveieiiiiii i 86
Figure 3.8. Percentage of manufacturing and services firms achieving 10% or higher

EMPIOYMENT GrOWEN ...ttt sae e neeens 89
Figure 3.9. Venture capital investment as a percentage of GDP, 2017, and 2015-17 annual

E Y] - T [T SRS 90
Figure 3.10. Business sector digitaliSAtION ...........c.cccoiieriiiiie i 104
Figure 3.11. Artificial intelligence patents by top R&D companies, by headquarters’ location,

2002-14 ..o bR bbb Rt R bbb nr et r e 106
Figure 3.12. Enterprises using cloud computing services, by firm size, 2016 ............ccccceeevcveennnnene 107
Figure 3.13. Percentage of manufacturing businesses purchasing cloud-computing services,

2017 or latest available YEar..........c.civiiiii i s 108
Figure 3.14. Percentage of fibre connections in total broadband subscriptions, June 2017................ 119
Figure 4.1. Share of the population (aged 25-64) by educational attainment in Austria and

SEIECTEA COUNTIIES, 2017 ... c.eeuieiieiiiteiieete ettt bbbttt ettt nb e 136
Figure 4.2. Share of tertiary attainment in STEM™ disciplines in the Austrian labour force and

SEIECEA COUNTIIES, 2016........eeiiei ittt et e s st e e e s s b e e s s sbb e e s s sab b e e s s sabbas s s sbbassssabbeneesssbanees 138
Figure 4.3. Share of female graduates by field, select countries, 2016 ............ccccoovivrinieriinieneneienns 139
Figure 4.4. Share of top 1% most frequently cited articles in their respective fields by the top

publishing universities, selected countries, all sciences, fractional count.............cccccoeevvverinnene. 145
Figure 4.5. European Research Council grants, absolute and relative numbers per 100 000

inhabitants, selected COUNTIIES, 2007-18.........ccvieiiiriie et ee et e e e e e e e e e s st e e s rbaeesseares 146
Figure 4.6. International mobility of scientific authors, 2016 ............cccccveiiii i 147
Figure 4.7. Distribution of international and foreign students in Austrian higher education

INSTIEUTIONS, 2005 . ieiiei it e ettt e e e et e e s et e e s st et e s saab et e e s st beeeesaab et e s easbetesaasbeeeesateeeesabeeessaares 148
Figure 4.8. International scientific collaboration, 2015............cccccveiiiiiiicii i 149
Figure 4.9. Proportion of publications co-authored with one or more industrial organisations.......... 152
Figure 4.10. Key elements in the strategic planning and steering of public universities in

1 - PSSP P PR 154
Figure 4.11. New university funding model in AUSEFIA ...........cceiiiiiiiniie e 157
Figure 4.12. Basic and applied research as a share of total R&D expenditures in Austria and

SEIECIEA COUNTIIES, 2016, ... eeeeeeieeeee e ettt e ettt e ettt e e sttt e s sen et e e sase et eesaseeeeesassaeeenasseeeesannreeesaenrees 159
Figure 4.13. Position of actors in the Austrian innovation system by technology readiness level

..................................................................................................................................................... 163
Figure 5.1. Main public actors in the Austrian research and innovation SyStem............ccocovevereinennns 184
Figure 5.2. Government budget allocations to R&D by main objectives...........ccccoecevviviie s 203

OECD REVIEWS OF INNOVATION POLICY: AUSTRIA 2018 ©OECD 2018



8 | TABLE OF CONTENTS

Box 2.1.
Box 3.1.
Box 3.2.
Box 3.3.
Box 3.4.
Box 3.5.
Box 4.1.
Box 4.2.
Box 4.3.
Box 4.4.
Box 4.5.
Box 4.6.
Box 4.7.
Box 4.8.
Box 5.1.
Box 5.2.
Box 5.3.
Box 5.4.
Box 5.5.
Box 5.6.
Box 5.7.

Boxes
Key features of the development of the Austrian innovation system ............cccceevevieviverennnn, 67
Evaluation of the Research Premium..........cccoviiiiiiieiicese e 87
Enterprise Investment Scheme and Seed Enterprise Investment Scheme .........c..cccooveveeieneee 93
The Goldman Sachs 10,000 Small Businesses UK Programme® ...........ccccoovvvieninenenenennns 97
The Irish IPOready Programime ........ccooeveiririneriesie ettt 99
Getting supercomputing to industry: Possible policy actions...........c.ccccooveviiieeiicnieci e, 113
A history of UNIVErsIties iN AUSLIA.........cccciiiie e 133
Universities of applied sciences in the Netherlands ... 136
Innovative and interdisciplinary learning OpPPOrtUNItIEs ..........ccciiieiiiiiie e 137
Comparison of the traditional habilitation to the North American tenure track model ........ 142
Basic and applied FESEAICN..........ccv i ns 159
Recent additions to the Austrian Research Promotion Agency’s programme portfolio....... 162
VIBNNA BIOCEINIIE ...ttt ettt et s ee e e aeseeeeeseeaneeseeenes 164
SHICON AUSEFIA LADS. ...ttt bbb 172
The Vienna Science and Technology FUNG ..........ccccveviiieiiiiiic e 188
Research and innovation councils in the OECD .........cccooiiiiiiiineie e 191
Finland’s Research and Innovation Council...........ccccevieriiieerieeiiir e ssee e siee e 193
Innovation strategies of the LAnder gOVEINMENTS..........c.ccvvvrieie i 198
The global fight against climate change: Mission Innovation ..............ccccoceivviieneieice e 206
Methodological approaches to the evaluation of R&D tax INnCentives.............cccevrviernenns 211
Towards more 0Pen BUSINESS UALA ..........cvevveiiiieie et es 214

OECD REVIEWS OF INNOVATION POLICY: AUSTRIA 2018 ©OECD 2018



| 9

Follow OECD Publications on:

u http://twitter.com/OECD_Pubs
n http://iwww.facebook.com/OECDPublications

m. http://iwww.linkedin.com/groups/OECD-Publications-4645871

You

http://www.youtube.com/oecdilibrary
OECD
A http://www.oecd.org/oecddirect/

This book has... StatlLinks Sz

A service that delivers Excel®files from the printed page!

Look for the StatLinks i=rs at the bottom of the tables or graphs in this book.
To download the matching Excel® spreadsheet, just type the link into your
Internet browser, starting with the http://dx.doi.org prefix, or click on the link from
the e-book edition.

OECD REVIEWS OF INNOVATION POLICY: AUSTRIA 2018 ©OECD 2018






ACRONYMS AND ABBREVIATIONS | 11

Acronyms and abbreviations

ACR Austrian Cooperative Research

Al Artificial intelligence

AIT Austrian Institute of Technology

aws Austria Business Service

BERD Business enterprise expenditure on research and development
BMWD Ministry of Digital and Economic Affairs
BMBWF Ministry of Education, Science and Research
BMVIT Ministry for Transport, Innovation and Technology
CDG Christian Doppler Research Association
COMET Competence centres for excellent technologies
EIF European Investment Fund

EIS Enterprise Investment Scheme

ERA European Research Area

ERDF European Regional Development Fund

FFG Austrian Research Promotion Agency

FWF Austrian Science Fund

GDP Gross domestic product

GERD Gross domestic expenditure on R&D
GOVERD Government sector expenditure on R&D

HEI Higher education institution

HERD Higher education expenditure on R&D

HPC High-performance computing

HTL Higher technical and vocational school

ICT Information and communication technology
IMBA Institute of Molecular Biotechnology

IST Institute of Science and Technology Austria
JR Josef Ressel centre

KLIEN Austrian Climate and Energy Fund

OECD REVIEWS OF INNOVATION POLICY: AUSTRIA 2018 ©OECD 2018



12 | ACRONYMS AND ABBREVIATIONS

LBG Ludwig Boltzmann Gesellschaft

LBI Ludwig Boltzmann institute

M2M Machine-to-machine

MEP Manufacturing Extension Partnership
MNE Multinational enterprise

NFTE National Foundation for Research, Technology and Development
OeAW Austrian Academy of Sciences

ol Open innovation

PPPI Public Procurement Promoting Innovation
PCT Patent Cooperation Treaty

PRI Public research institute

R&D Research and development

RFTE Austrian Science Board

RTI Research, technology and innovation
RTO Research and technology organisation
SEIS Seed Enterprise Investment Scheme

SFB Special research programme

SME Small and medium-sized enterprise
STEM Science, technology, engineering and math
STI Science, technology and innovation

TTO Technology transfer office

UAS Universities of applied sciences

VBC Vienna Biocentre

VC Venture capital

OECD REVIEWS OF INNOVATION POLICY: AUSTRIA 2018 ©OECD 2018



EXECUTIVE SUMMARY | 13

Executive summary

From inputs to impacts

Austria’s innovation system has developed rapidly over the past two decades. From 1998
to 2016, Austria showed the second highest increase in R&D intensity of all OECD
countries, exceeded only by Korea. The rapid growth of R&D inputs was matched by a
similar increase in human resources for STI. Increased resources have helped to expand
STI activities and opportunities for learning, but outputs and outcomes have not always
met expectations. To become a leader in innovation, Austria faces the challenge of
transforming its sizeable investment in STI into more decisive economic and social
impacts.

Building an internationally excellent research system

Austria has an advanced research system with a number of international strengths, such as
in quantum physics and life sciences. The foundation of the Institute of Science and
Technology Austria was a landmark institutional innovation. But the research system faces
some important challenges, some of them related to the public universities. Reforms to
improve career prospects for researchers have been initiated, but need to become more
visible to help retain and attract outstanding researchers. Expanding the new tenure track
model across the entire university system will help to better position the system
internationally. A new system of university funding is being implemented, bringing more
transparency and better relating funding to indicators. Developing suitable incentives for
excellent research, e.g. by applying output indicators for research, will be important, and
carefully designed performance agreements should help to stimulate outstanding research.
An excellence initiative is currently under discussion, and could be an important step to
increase the share of competitive funding of basic research (in particular through FWF),
which would likewise raise the scientific impact of the Austrian research system. Policy
initiatives to strengthen the research system will require continuous impact monitoring.

Broadening and upgrading the industrial R&D base and accelerating Industry 4.0
uptake

Austria has a strong export-oriented manufacturing sector. Business innovation in Austria
is characterised by high levels of R&D across all industries, including in manufacturing
sectors that have low R&D intensities globally. A number of Austrian firms are global
technology leaders in their respective niches, and subsidiaries of multinational enterprises
find Austria an attractive location for research-intensive activities. Upgrading industrial
R&D, accelerating Industry 4.0 and facilitating structural change will require greater
support for innovative high-growth firms. And expanding R&D capabilities in key areas of
Industry 4.0 and the fields of artificial intelligence, big-data analytics and their applications
in production, could help to strengthen Austria’s industrial base.
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Building a world class human resource base

Austria’s higher education sector has expanded substantially over the past two decades,
leading to continuous increases in the supply of a tertiary-educated labour force. The supply
of qualified researchers and technology graduates has broadly kept up with the demand
from firms. For Austria to become leader in innovation, it will be paramount to continue
broadening and deepening its human resource base. This requires attention to the entire
range of skills formation, from vocational education to postgraduate studies.

Tackling barriers to the advancement of female researchers, but also expanding doctoral
schools with structured PhD training across the university system, and increasing funding
for doctoral students, will help to improve the human resource base for science and
innovation and elevate the quality and reputation of doctoral education. Finally, sufficient
financial resources will be needed to roll out the new system of university funding and
maintain the high quality of education at Universities of Applied Sciences as the sector’s
planned expansion occurs, while also improving its capacities to perform top-level applied
research.

Increasing the contribution of science to innovation

Austria has well developed links between industry and science, and the co-operation
between industry, universities and public research institutes is well-supported through a
number of programmes and policy measures. However, to better link basic research with
industrial innovation across disciplinary borders, it will be necessary to put a stronger focus
on globally-leading and radical innovation in strategic fields, such as those bearing on
global challenges. Building Austria’s capacities to use research and innovation to address
societal challenges should also involve industry. The national debate relating to the EU’s
Horizon Europe programme and “missions” is an excellent opportunity that should also
lead to stronger co-operation across funding agencies supporting basic and applied
research. Innovation in business would likewise benefit from raising the capacity for
outstanding research in Austria’s Research and Technology Organisations, in part by better
profiling these institutions.

Adapting the policy mix and strengthening policy governance

Adapting Austria’s mix of STI instruments to emerging needs, and strengthening the
governance of policy, are critical to increase the efficiency of the STI system and
effectively address emerging needs. More regular evaluations are needed of portfolios of
major public support instruments, applying international best practice as concerns
methodology and data access. A single Council for Science, Research and Innovation,
anchored at the highest political level, could strengthen co-ordination and forward-looking
decision making, while advancing a whole-of-government approach and addressing
innovation-relevant issues beyond R&D and technology. To meet the objective of
becoming an innovation leader, Austria’s policy mix will need an increase in the share of
competitive funding for excellent research and possibly more targeted support for
ambitious and globally relevant innovation. Developing the governance and operational
frameworks of major funding agencies (FFG and aws), by strengthening their autonomy,
while reinforcing the strategic steering capacities in the relevant ministries, should lead to
efficiency gains.

OECD REVIEWS OF INNOVATION POLICY: AUSTRIA 2018 ©OECD 2018



1. OVERALL ASSESSMENT AND RECOMMENDATIONS | 15

Chapter 1.
Overall assessment and recommendations

This chapter presents an overall assessment of Austria’s innovation system and policy,
reflecting the key findings of the review. It identifies strengths and weaknesses with respect
to research and innovation policy and performance, and develops concrete policy

recommendations for improving Austria’s performance in science, technology and
innovation.
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Achievements and challenges

Rapid increase in science, technology and innovation (STI) resources

Austria has achieved a great deal in recent decades. As a result of strong long-term
economic performance, the country’s gross domestic product (GDP) per capita is the eighth
highest among OECD countries and fourth in the EU28, slightly ahead of Germany,
Sweden and Denmark. Levels of poverty and income inequality are both below the OECD
average. Despite successful long-term social and economic development, Austria
underwent strain during the global financial crisis and its aftermath, with slowing
productivity growth and unemployment rising well above levels long considered normal in
Austria. Macroeconomic performance has since rebounded, with economic growth above
the rates in neighbouring Germany and the Euro area as a whole. Current projections
foresee a slowdown of GDP growth, in line with global trends.

Austria’s system of science, technology and innovation (STI) has recorded significant
successes in recent decades. Investment in research and development (R&D) increased
remarkably since the end of the 1990s, when Austria's R&D intensity (aggregate R&D
expenditure as a percentage of GDP) was below the OECD average and significantly lower
than in other small, open economies (to which Austria prefers comparison). The European
Union target of an R&D intensity of 3% was met in 2014. In 2016, R&D intensity stood at
3.09%, the sixth highest among OECD countries and the second highest in the EU28. R&D
intensity is forecast by Statistics Austria to reach 3.19% in 2018. These impressive
advances notwithstanding, Austria is unlikely to achieve the very ambitious national R&D
intensity target of 3.76% by 2020, as set in the federal government’s Research Technology
and Innovation (RTI) Strategy 2011-20. From 1998 to 2016, Austria showed the second
highest increase in R&D intensity of all OECD countries, exceeded only by Korea. The
rapid expansion of R&D inputs was matched by a similar increase in human resources for
STI. The scientific output of universities also grew rapidly. Austrian science, for example
in the field of quantum communication and information, has world renown. Vienna is a
major biotech hub in Europe, as is Linz in mechatronics and Graz in automotive and
production technologies. Austria is also home to a number of firms which are world leaders
in certain technological fields and niche markets.

Austria performs well in Europe in the field of Smart Grids, leading some major EU
projects in public transport in Europe. And Austria has been a net resource recipient in the
Horizon 2020 and the preceding 7th Framework Programme. Austria has attracted
significant internationally mobile R&D investment, and is also successful as an exporter of
manufactures, as diagnosed in several OECD Economic Surveys of Austria. Austrian firms,
including small and medium-sized enterprises (SMESs), show a high propensity to co-
operate with other firms and with universities and other research organisations. Vienna is
the largest student city in the German-speaking world, with some 200 000 students. More
broadly, Vienna consistently ranks among the top three cities in the world on quality-of-
life indices. And Austria possesses globally recognised cultural attractions and esteemed
educational institutions in music and the arts.

Furthermore, significant policy expertise and support exists for STI. Government funding
of business R&D in Austria is significantly above the OECD average, as a share of GDP,
and is notably higher than in almost all comparator countries. Austrian policymakers have
helped create centres of research excellence, including through the “greenfield” founding
of the Institute for Science and Technology (IST) Austria which was recently included in
the Nature 2018 Index of the Top 30 (universities) under 30 (years old). The establishment
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is in progress of a large public-private research centre for microelectronics (Silicon Austria
Labs). Up to EUR 280 million are budgeted for a period of five years, at the end of which
around 400 researchers in the fields of electronics-based systems and microelectronics are
expected to be employed at Silicon Austria Labs. Policy makers recognise the
transformational importance of digitalisation, and through many channels act to accelerate
its diffusion. There has been considerable experimentation over decades with varied
institutional models to support innovation, and evaluation of innovation policy instruments
is a widespread practice.

From inputs to impacts

While many successes have been recorded, Austria’s economy, society and STI system
face significant challenges, especially if the country aspires to be a global leader in
innovation. The rapid increase in resources for STI has helped to expand STI activity and
opportunities for learning. But a change in innovation policy strategy is now required.
Austria will need to move towards a system which is less focused on expanding inputs and
pays more attention to the evidence-based achievement of specified impact, i.e. on the
efficiency and effectiveness of its investment in STI. In this context, the review’s
recommendations regarding additional funding should mainly be seen as recommending a
shift towards more effective, impact-oriented funding and should not necessarily be
interpreted as a call for a general funding increase. However, this does not preclude
increases in certain areas nor increases in spending for R&D and innovation over time, in
line with the Austrian federal government’s R&D intensity target (currently 3.76% over
the long term) if considered beneficial. For Austria to become an innovation leader,
innovation policy will need to:

e Increase the efficiency of investment in R&D and better transform high levels of
R&D investment into productivity growth, high-impact innovations and global
market access;

o Better steer the entire innovation system towards excellence;*

e Ensure a sufficient supply of human resources for innovation in a context of
disruptive technological change and evolving skills demand.

Opportunities exist to improve the efficiency of the Austrian ST1 system, while maintaining
or even improving equity. Opportunities also exist to develop a number of virtuous circles
in the system. For example, improving universities’ production of excellent research, and
their commercialisation capacities, could help to grow the currently weak venture capital
sector (because venture capital activity typically follows growth in investable projects), and
also help attract and retain human capital.

In aiming for leadership in innovation, Austrian innovation policy will have to address
several strategic tasks, which include:

Building an internationally excellent research system

e Strengthening excellent research in universities. The potential and excellence of
Austria’s research community has been impeded — among other factors — by a lack
of competitive funding of basic research relative to many leading innovators (e.g.
the Netherlands, Sweden and Switzerland). Austria’s leading universities lag
behind their counterparts in funding per student. This has limited the country’s
ability to sufficiently equip its public universities with suitable infrastructure and
human resources, particularly PhDs involved in basic research. The shortfall in

OECD REVIEWS OF INNOVATION POLICY: AUSTRIA 2018 ©OECD 2018



18 | 1. OVERALL ASSESSMENT AND RECOMMENDATIONS

competitive funding for basic research could also hinder Austria’s long-run ability
to specialise to a greater extent than today in more science-based industries. But to
narrow the gap to the international frontier will require not only a higher share of
competitive funding, but also further improvements to the governance and strategic
capabilities of universities and other research organisations.

e Improving the international visibility and attractiveness to senior researchers of
Austrian higher education institutions (HEIs). Compared to leading innovators,
Austria’s universities lag in major international rankings, undermining their ability
to attract talented domestic and foreign students and researchers. Austria has
experienced shortcomings in the recruitment of high-profile academics, the
provision of internationally competitive career prospects and is in need of a
governance and funding system that can better respond to changing demands and
raise quality in teaching and research. A number of initiatives have recently been
taken in the area of career development and recruitment in HEIs (e.g. the new tenure
track model, opportunity hiring, etc.). An Austrian research excellence initiative
should strengthen competitive funding for basic research and address pertinent
issues such as the retention of established researchers in the country.

e Improving the steering of universities towards strategic goals. In the past, the
performance agreements with HEIs have failed to effectively steer Austrian HEIs
towards high quality. They have tended to represent a rather blurred mix of
activities and target outcomes, and have over-emphasised activities at the expense
of a clear focus on key desired outcomes and outputs. The performance agreements
for the period 2019-21 apply the new capacity-oriented, student-based university
funding model. This is a step forward in transparency and steering. The new model
can be expected to improve basic conditions for teaching and research, such as the
ratio of professors to students. However, its impact on research excellence may be
less than expected, as research funding is not linked to any indicator of research
output.

Broadening and upgrading the industrial R&D base and accelerating Industry 4.0
uptake

e Paying more attention to issues related to data generation, access and use. A
broader vision of innovation will be needed beyond that driven by R&D. Data as
an innovation input, innovation in services and in business models, business scale-
up, and more rapid diffusion of technology, are among the themes which should be
treated with greater emphasis, at least with respect to business sector innovation.
Issues related to data generation, access and use are a recurring part of this report,
because data will play a key role in Austria’s innovation future, in new business
models and in the development and evaluation of public policy (which could
become more effective and efficient). Austria has large untapped potential in this
regard.

e Enabling the development and expansion of more technology and research-
intensive sectors of production, while continuing to facilitate the upgrading of
technological capabilities in existing sectors. Austria’s main areas of specialisation
are in traditional sectors. More technologically and research-intensive sectors such
as information and communication technology (ICT) and pharmaceuticals are less
represented. There is concern that current specialisation patterns could limit growth
opportunities. Structural change needs to occur in a context of rapid digitalisation
and “Industry 4.0”.
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Building a world class human resource base

e Creating the human resource base for innovation leadership. Over the past two
decades Austria has made continued gains in the supply of science and technology
graduates and trained researchers. Austria has strengths in higher technical and
vocational schools and has built up a successful sector of universities of applied
sciences (UAS). However, Austria still lags with regard to the share of female
researchers. In addition, flexibility between tertiary and vocational education is
limited, as is inter-disciplinarity in higher education programmes. Doctoral
education often has little structure and is poorly funded. Participation in work-based
education and training is rather low, as are higher education completion rates.
Innovation and entrepreneurship education is primarily limited to business
administration curricula, but interdisciplinary and extra-curricular courses are
increasingly offered within Higher Education institutional entrepreneurship
strategies.

Increasing the contribution of science to innovation

e Evolving the already well developed links between industry and science: Interaction
between businesses, universities and public research institutes (PRIs) is well
established in Austria and supported through a variety of policy measures,
including funding for collaborative R&D projects, temporary labs, and joint
research infrastructures, as well as funding for research and technology
organisations (RTOs). While the existing networks and programmes effectively
contribute to industry-science links, they often focus on established innovation
paths. A key challenge will be to develop new institutional arrangements that
provide powerful incentives for path-breaking innovation that links application-
oriented basic research with industrial innovation across disciplinary boundaries.
More generally. Austria could benefit from taking a more strategic approach to
developing the RTO sector and other transfer-oriented institutions.

Adapting the policy mix and strengthening policy governance

e Continuously adapting the policy mix to ongoing changes. Austria’s policy mix for
business R&D and innovation has altered substantially in recent years, with the
emphasis increasingly placed on more generic support for R&D through a tax
incentive (the Research Premium). About three quarters of additional public R&D
funding to enterprises between 2006 and 2015 (excluding the co-operative sector)
can be attributed to this instrument. Due to design features of the Research
Premium, and the increase in the tax exemption rate to 14% in 2018, this shift is
likely to continue. While tax incentives are well-suited to incentivising more R&D
across all industries and types of firms, at low administrative cost, direct support is
often better suited to providing targeted incentives for R&D and innovation in
critical fields that policymakers consider might be experiencing underinvestment.
In many countries such fields have included new markets (such as personalised
medicine, or autonomous Vvehicles), societal challenges (such as the aging
population, and low-carbon growth), and transitions such as in advanced
manufacturing and digitalisation. Accordingly, a balanced policy mix is needed that
takes full advantage of the relative strengths of both direct and tax-based public
support instruments for business R&D. Most OECD countries operate such a mix.
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While some strategic efforts are underway, for instance in the area of Industry 4.0,
more needs to be done to catch up with innovation leaders.

Establishing clearer priorities in the innovation system overall and effecting more
concerted action among Ministries (and agencies). An opportunity exists to better
articulate Austria’s many public STI policies with societal challenges.
Strengthening R&D and innovation for societal challenges (and “missions”) is one
way to achieve higher impact from STI investments by producing more spillovers
from individual research and innovation activities and by better transforming
research results into economic activity and social practice.

Better steering the entire innovation system towards international excellence and
high levels of impact. A new RTI Strategy 2020+ can play a key role by providing
the framework for a major shift in research and innovation policy — as reflected in
the policy priorities described above — and for catalysing new forms of more
effective governance, which will themselves be required for the realisation of the

new RTI Strategy.

To join the leading countries in research and innovation, Austria needs a long-term
perspective, continued reform efforts and sustained investment that is likely to require
adaptation in the mix of policy instruments. In addition, a broader policy approach is
required that goes beyond an increase of R&D intensity. Under such an approach, Table
1.1 summarises the main policy challenges and the associated priority actions.

Table 1.1. Main challenges and priority actions

Main policy challenges

Priority actions

Building an
internationally
excellent research
system

Broadening and
upgrading the
industrial R&D base
and accelerating
Industry 4.0 uptake

Building a world class
human resource base

Continue rolling out and monitoring the new system of university
funding and the performance agreements in terms of their impact on
stimulating outstanding research. Use the results to strengthen the
required incentives (e.g. by applying output indicators for research).
Implement an initiative for research excellence, strengthening the
competitive component of basic research funding by increasing the
budget of FWF, both for FWF’s traditional activities and for
innovations in its portfolio (e.g. co-operation with FFG on societal
challenges, funding of established researchers, etc.).

Adopt and monitor the new tenure track model across the entire
university system, increasing permanent faculty positions and
supporting early-career researchers.

Strengthen support for innovative high-growth firms and new firms
with growth-based business models (“scale-ups”) to broaden and
deepen the domestic business R&D base and facilitate structural
change.

Shift public support to business R&D that explores new
technological solutions, combines technologies in novel ways, or
takes up new scientific discoveries.

Expand R&D capabilities in key areas of Industry 4.0 and
strategically important fields of Al, big-data analytics and their
applications in production, and give visible priority to accelerating
diffusion of Industry 4.0 technologies.

Continue tackling inequities and barriers to the advancement of
female researchers to make full use of the human resources.
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e Increase flexibility and modularity in tertiary and vocational
education and training, among other things by continuing and
accelerating the expansion of the Universities of Applied Sciences
sector.

e Expand modern doctoral schools with structured PhD training and
improve funding for PhDs.

Increasing the e Reinforce linkages between industry and science in ways that put a
contribution of science stronger focus on globally leading innovation and radical
to innovation innovation in strategic fields, while actively involving industry.

e Strengthen Austria’s capabilities to use and issues-driven
collaborative programmes to support research and innovation for
new markets, tackling societal challenges (such as aging population,
low-carbon growth and security), missions and transitions (such as
digitalisation). This requires combinations of basic and applied
research.

e Further capitalise on the existing network of RTOs by raising their
capacity for outstanding research through profiling, improved
performance measurement supported by a common core of
comparable indicators, with a view to move towards a more
strategic and performance-based governance and funding.

Adapting the policy o Create a single Council for Science, Research and Innovation either
mix and strengthening as a strong advisory council, or as a council engaging in policy co-
policy governance ordination and forward-looking decision making, and which would

have to be anchored at the highest political level. The latter option
would be preferable if Austria wishes to make science, technology
and innovation a pillar of long-term development.

e Steer the policy mix towards emerging needs, more competitive
funding for excellent research and ambitious innovation.

o Develop the governance and operational framework of major
funding agencies, notably FFG and aws, by strengthening their
operational autonomy while building strategic steering capacities in
the Ministries in charge. Use such a framework to enable better
management of the programme portfolios handled by the agencies.

e Initiate more regular state-of-the-art evaluations of portfolios of
public support instruments (including the Research Premium, FFG
and other programmes) and their interlinkages, applying
international best practices in providing data access, without
compromising the confidentiality of sensitive data.

Summarising the analysis in this report, Table A.1 in Annex 1 presents the results of a
SWOT analysis of the Austrian innovation system.

Research and innovation in the business sector
On a number of measures, achievements in innovation in the Austrian business sector are

impressive. Austrian firms have significantly increased R&D spending in recent years:
from 2004 to 2015 total R&D performed in the business sector (BERD) increased at an
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annual rate of 7%. And R&D intensity has increased across all sectors of business. In most
industries, Austrian firms have a higher R&D intensity than does the OECD overall,
including in many low-tech and medium-tech sectors. Austria also has a number of firms
which lead globally in technological niches.

Among comparator countries — most of which are the home base of large multinational
enterprises (MNEs) — Austria ranks last in terms of triadic patent intensity (patents per EUR
business R&D) and just ahead of Belgium for patent intensity for applications at the
European Patent Office (EPO) and the Patent Co-operation Treaty (PCT). However, growth
of patent applications is faster than for the OECD overall and faster than in most comparator
countries. This may partly reflect the increase in R&D competencies vested in some
Austrian subsidiaries of foreign-owned MNEs. This phenomenon could merit a separate
study.

At around 19%, Austria has a relatively high share of manufacturing in GDP, much higher
than in the United Kingdom (10%) or the Netherlands (12%), and more similar to the shares
in its neighbours Switzerland (18%) and Germany (23%). Developments in manufacturing
are thus of particular importance for Austria and are also, as a consequence, a major theme
in Austrian innovation policy. Issues of Industry 4.0 are considered particularly important
today, and are therefore a focus in the recommendations set out below.

Industry 4.0

The generic term “Industry 4.0”, or the fourth industrial revolution, refers to the use in
industrial production of recent, and often interconnected, digital technologies that enable
new and more efficient processes, and which in some cases yield new goods and services.
The associated technologies are many, from developments in machine learning and data
science which permit increasingly autonomous and intelligent systems, to new control
devices that enable second-generation industrial robotics.

Strengthening universities in the strategically important fields of artificial
intelligence (Al), big-data analytics and their applications in production

Public funding for Industry 4.0 comes from a mix of programmes. BMVIT’s Production of
the Future programme is an important initiative, although most Industry 4.0-relevant
funding comes from the “basic programme” of the FFG. Industry 4.0-related centres are
also being set up as part of the COMET programme. In academia, in part because of
Austria’s small size, in some subject areas only a few professors have international renown
(even though excellent academics work in such fields as industrial engineering,
informatics, mechatronics and bio-technology). There exists a widespread view among
Austrian experts that government support for Industry 4.0 is often too fragmented, lacks
critical mass and budgets, and operates over time horizons which are too short.

Benefit could be had by greater concentration of research support on subjects in which
leading professors are working, or on a few fields which will matter for production in the
long-run. For a variety of reasons, it is proposed that policy seek a major strengthening of
universities in the fields of artificial intelligence (Al) and big-data analytics, including
complex systems, with a focus on applications in production. Developing lasting strengths
in Al and big-data, and their links to production, offers particular benefits. Al has the
potential to raise productivity in industry and in services. Doing so will also help Austria
maintain industrial capacity in the face of increasing global competition in manufacturing,
including from emerging and former transition economies. Al is also a general purpose
technology, which means that competencies developed in this area will spill across the
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entire economy. Developing internationally recognised excellence in using Al in
production will likely attract talented students. And Al is unlikely to be superseded by other
technological developments: the future will only require better Als, not something entirely
different.

Addressing data supply and use

Today, it is unlikely that Austria, or any other country, could consistently lead in global
innovation without a world-class data eco-system. Significant data-related activities and
initiatives exist in Austria, from the Digital Roadmap for Austria to the Data Market
Austria, and a new Digital Strategy, which is in the making. The potential approaches to
better deploying data for research and economic purposes have been set out in detail in a
number of studies (such as the BMVIT-sponsored 2014 report “Conquering Data in
Austria”). However, various observations suggest that further progress on the data
economy is needed. For instance, in both government and business, consultation with
practitioners suggests little active roll-out of Al solutions, beyond proof-of-concept, and
practitioners indicate an overall lack of awareness of the economic importance of data
across Austrian industry, the research community and the public. And in part because of
regulation, opportunities for data-centred value creation in both the private and public
sectors are often missed.

Ensuring suitable digital infrastructure

Overall broadband coverage in Austria is high: in 2016 around 98% of Austrian firms with
less than 10 employees had a broadband connection. However, by a number of measures
various broadband deficits affect Austrian firms. Rates of mobile broadband connectivity
are lower than in leading economies, and only 10% of firms have fast broadband
connectivity of at least 100 Mb/s. This is less than half the shares in Denmark, Finland,
Lithuania and Sweden. And in June 2017 the percentage of fibre connections in total
broadband subscriptions, at just 1.8%, was one of the lowest in the OECD area. Fibre-optic
connectivity has advantages over copper-cable based Internet which are important for
Industry 4.0.

Austrian policymakers have allocated significant resources and elaborated detailed plans
to address the broadband deficits. Recent OECD Economic Surveys of Austria have called
for more public investment in the fibre network (as foreseen in the Broadband Plan 2020)
and more active policy to encourage competition among service providers. In April 2018
Austria adopted a 5G Strategy which aims to ensure nationwide coverage of 5G mobile
services by the end of 2025.

Another important aspect of digital infrastructure is access to high-performance computing
(HPC). Austria’s Vienna Scientific Cluster works to facilitate access to HPC for scientists.
But responses to the 2017 OECD STI Outlook questionnaire suggest that initiatives to
enlarge access to HPC for firms might be lacking. While there is little evidence that access
to HPC is a constraint for Austrian firms today, such access, and awareness of HPC’s
applications in industry, will become more important for Industry 4.0 (and the development
of Al) in future.

Accelerating diffusion of Industry 4.0 technologies

Most firms are technology users, rather than technology creators. But, for a variety of
reasons, gaps can persist between actual and potential technology use. These gaps are
typically greatest between SMEs and larger firms. Research indicates that having a high
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share of SMEs and micro-firms in the business sector — as Austria has — is likely to hinder
technology diffusion. Indeed, the OECD’s Science, Technology and Industry Scoreboard
2017 suggests that SMEs in Austria are significantly less innovative than large firms. More
generally, the balance of evidence indicates that the diffusion of digital technologies in
firms and households in Austria lags behind peer countries (although not in all subsectors
of industry).

Many governments seek to accelerate technology diffusion among SMEs by supporting
institutions that facilitate the use of knowledge, methods and technical means. This is also
the case in Austria, where a diverse set of institutions offer technology-oriented business
services, applied R&D services and various knowledge exchange and demand-based
mechanisms. The Platform Industry 4.0 was also established by the BMVIT and social
partner organisations to provide knowledge on Industry 4.0 to companies, academia, RTOs,
and the general public. But no national dedicated intermediary exists providing diagnostics,
guidance and mentoring (such as the United States” Manufacturing Extension Partnership
programme).

Strengthening trust in cloud computing

In 2016 only 17% of Austrian firms used cloud computing. In the manufacturing sector this
rate was around 20%. By comparison, in Finland, the country with the highest incidence of
cloud use in manufacturing in the OECD, the rate was 69%. The share of non-financial
firms in Austria that use cloud computing for advanced applications is also below the EU28
average. Evidence was not found of the economic impacts to date of Austria’s cloud-
computing deficits. However, as Industry 4.0 technologies progress, it is probable that
machine data and data analytics, and even production monitoring and control systems, will
increasingly be situated in the cloud. In considering cloud use, businesses in Austria cite
fears over data security and uncertainty in placing data in extra-territorial servers. Such
concerns are real. However, provided that users understand the terms of service and
security practices of service providers, cloud computing should improve security overall.

Recommendations

e Expand capabilities in key areas of Industry 4.0, by significantly strengthening
universities and PRIs in the strategically important fields of Al, big-data analytics
and their applications in production. The forthcoming recruitment of additional
professors at universities can be of great help in this regard. The required strategic
allocation of resources could also be channelled through BMVIT’s programme of
Stiftungsprofessuren (endowed professorships), taking into account the strategic
strengths and potential of different universities. Professorships might be linked to
emerging initiatives in these fields at COMET centres.

e More broadly, consider strengthening Al capabilities for production as one part of
the forthcoming Austrian Strategy for Al currently being developed. A growing
number of OECD member and non-member countries are currently developing
national Al strategies.

o Strengthen Austria’s data eco-system. A number of steps might be considered,
including, among other actions:

o The availability of useful and usable government data could be increased.

o Austria might replicate the experience from a number of countries, which
suggests the value of having a national strategy or plan for open data, which
can guide the goals and actions on open data of national and local authorities.
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Austria might do this by somewhat enlarging its current Open Innovation
Strategy (the open data dimensions of which primarily concern research).

o Singapore’s example might be studied, where a Data Sandbox Programme has
been created, offering safe spaces in which rules are loosened (within a limited
framework), where companies can build new applications and services, while
governance, compliance, regulatory and security issues can be tested.

o Consideration could be given to integrating studies of data science and the data
economy much earlier in the education system.

e For Industry 4.0, give visible priority to the goal of accelerating diffusion, especially
among SMEs. Web-based information portals can be useful, but are insufficient.
More active diagnostics and guidance are more effective (but also more costly).
Greater emphasis should be given to the deployment of known methods to new users.
A frequent theme in Austria’s diffusion institutions is the transfer of leading-edge
technologies. However, a large share of companies would benefit most from
assistance in choosing and adopting off-the-shelf technologies, rather than advanced
technologies. It would be helpful, in focusing on diffusion, to systematically and
quantitatively compare the impacts of Austria’s diverse diffusion institutions.

e Seek to increase trust in the cloud and stimulate cloud adoption. Steps might be
taken, for instance, to expand the availability of information tailored to SMEs that
need to understand the technical and legal implications of cloud service contracts.
This could include providing information on the scope and content of certification
schemes relevant for cloud computing customers.

e Seek to increase the speed of deployment of fibre-optic cable in the broadband
network, so as to close the gap that exists with many other OECD countries in due
time.

e Building on lessons learned from programmes with similar goals in other countries,
monitor the adequacy of access to high-performance computing for firms and raise
awareness of potential applications in the business sector.

Ensuring enabling framework conditions for innovation and entrepreneurship

Austria has lower shares of sectors characterised by high innovation or research intensity,
compared with leading innovation countries. Austria’s main areas of specialisation are
rather in traditional sectors. Firms in these sectors have generally successfully upgraded to
stay internationally competitive, and tend to have high levels of R&D intensity by
international standards. However, a concern is that these specialisation patterns might
signal limits to potential growth as fast-growing new areas are underrepresented, or
deficiencies in the ability of the innovation system to generate breakthrough innovation,
even if there is evidence of still untapped potential in the current pattern of technological
specialisation.

Austria needs excellent framework conditions for innovation and entrepreneurship to
enable economic diversification and address the longstanding concern that structural
change towards more research and technology-intensive sectors has been too slow. Even if
Austria’s patterns of economic specialisation to date reflect sources of comparative
advantage that it can continue to build on, opportunities for new sources of growth and job
creation will likely be lost if policy fails to meet the requirements raised by new
technologies and business models. Excellent framework conditions will also facilitate
continued upgrading of existing economic activities.

OECD REVIEWS OF INNOVATION POLICY: AUSTRIA 2018 ©OECD 2018



26 | 1. OVERALL ASSESSMENT AND RECOMMENDATIONS

Current framework conditions for start-ups in Austria are quite positive overall. Progress
is also being made in various fields, for instance through adoption of the 2017 Deregulation
Act and the Deregulation Principles Act, and by the reform of bankruptcy law so as to lower
the cost of failure for entrepreneurs. But, from an innovation policy perspective, there are
several areas in which regulatory frameworks could be strengthened. These include:
improving the environment for financing start-ups; and, reducing regulation of professional
services and retail trade. Better skills matching in labour markets also benefits the diffusion
of leading technologies, and is an area where Austria has room for improvement.

The government programme 2017-22 stresses a commitment to “facilitate start-ups and
scale-ups, especially for technology intensive companies”. The evidence suggests,
however, that the business environment in Austria is significantly more conducive to start-
up than scale-up. The proportion of start-ups which anticipate creating 6 or more jobs over
five years is below that in most European countries. And across manufacturing and
services, the proportion of Austrian firms that achieve medium or high growth — defined as
10% employment growth or more per annum — lags that of most European economies and
a range of comparator countries.

A key barrier to boosting the level of high-growth companies in Austria is the shortage of
risk capital, including angel funding and formal venture capital. Other factors may also be
important, including other aspects of legislation related to bankruptcy and competition
policies, as well as managerial capacities. With respect to comparator countries, Austria
stands out in terms of its relatively low level of venture capital activity. One recent report
puts total VC investment in Austria at around 12% of that in Denmark and 11% of that in
Sweden. This relatively low level of VC investment applies both to early stage and more
mature ventures. Key to encouraging individual engagement in equity provision for scale-
up firms are appropriate tax incentives. Austria is unusual internationally in not currently
offering such incentives. Pension funds, which form an important component of VC
funding in other countries, are also largely absent from the funding scene in Austria. In
other countries (notably the United States, but also in a comparator country like Sweden),
reforms to pension fund legislation and structures have been key to the development of VC
investments. In Sweden, for example, 55% of VC market funding is today provided by
pension funds.

Giving tax incentives to individual investors, along with pension fund reform, may help to
promote a flow of funds from within Austria into the supply of equity. A complementary
goal is to attract equity funding internationally. This suggests a fund-of-funds approach and
a co-investment role for government. A fund-of-funds approach has important substantive
and signalling benefits.

Austria also has an increasingly well-developed network of incubators and accelerators.
These provide valuable support for nascent and growing firms — as do angel investors — but
in each case the primary focus is on the development of the business rather than the
development of the capabilities of the leadership team (the AplusB centres have followed
such an approach, but with the academic community). Experience from across the OECD
suggests the value of a dual approach which develops the capabilities of firms’ leadership
teams alongside the development of their business.

Recommendations

e Consider adopting tax incentives for individual and syndicated Angel Investment,
e.g. along the lines of the United Kingdom’s Seed Enterprise Investment Scheme
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(SEIS) and Enterprise Investment Scheme (EIS) and reflecting documented
European best practice.

e Establish an Austrian Growth Fund to co-ordinate public support for early-stage
equity markets. Other countries both of small (Denmark, Finland, Israel) and
medium size (United Kingdom) have significant public engagement in fund-of-funds
activities. Central to this should be the expansion of existing fund-of-funds activity.
Documentation and legislation may need to have both German and English variants
to attract international investment.

e Promote investment readiness among scale-ups. To complement developments in
the supply of private equity Austria should explore the potential for a systematic
programme to support investment readiness among scale-up firms. This should
target firms with significant growth potential and build on experience from across
the OECD.

o Develop targeted schemes to support management and leadership development in
firms with the potential to scale. Examples exist of international good practice in this
respect, including the Irish Management for Growth Programme, and Italy’s Prime
programme. Engaging universities as co-ordinating partners would also strengthen
university-industry links and provide a mechanism for achieving national coverage
with regional delivery.

The contribution of Higher Education Institutions and Public Research Institutes to
innovation

Building a world-class human resource base for research and innovation

Broadening and deepening the human resource base

In Austria, HEIs have expanded significantly over the past two decades. Along with reform
efforts that include alignment with the Bologna Process, Austria has made continuous gains
in the supply of science and technology graduates and trained researchers. The availability
of qualified researchers has so far kept up with the growth of R&D expenditure, and the
overall level of educational attainment in Austria’s labour force has shifted upwards.

For Austria to achieve its objective of becoming an innovation leader, broaden