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With the start of the 25th legislature period
and the inauguration of the new Federal
Government, rather positive signals can
be seen for the research, technology and
innovation areas. At the request of the
Austrian Council, all parties represented
on the National Council have stressed the
importance of these key political areas of
the future. And the new Federal Govern-
ment has also set itself quite ambitious goals for
its RTT policy.
The 2017-2022 government programme in-
cludes a series of important pointers to continue
pursuing the goal of making Austria one of the
leading innovation nations. The Austrian Coun-
cil welcomes the overriding strategic objectives of
expanding the science location and achieving in-
novation leadership in Europe, presented in the
respective preambles to the “Science” and “Inno-
vation and Digitalisation” chapters of the govern-
ment programme. The Austrian Council also be-
lieves the detailed goals and measure packages
anchored in said chapters are extremely positive.
The expectation that the actual implementation
will be swift and in particular that secure financ-
ing will be provided is therefore corresponding-
ly high with both the Austrian Council and in the
RTT community.
Consequently the financing of the measures an-
chored in the government programme is partic-
ularly important, because the actual importance
that the RTT policy takes on in setting policy pri-
orities is measured on it. The Science and Re-
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search chapters of the Federal Government’s es-
timated budget presented on 21 March 2018 are
insofar an expression of this setting of priorities,
as in contrast to almost all other policy areas of
the RTT area, budget cuts were excluded. Accord-
ing to the Austrian Council’s calculations, the
fixed increases in R&D expenditure will neverthe-
less be insufficient to achieve the funding goals set
by the government itself.

The Austrian Council believes the Federal Gov-
ernment’s intention to work out a new research
and innovation strategy for Austria within the
context of an overall strategy procedure is partic-
ularly relevant. The current RTT Strategy from
2011 is now approaching it’s time limit and has,
as the Austrian Council showed in its annual re-
ports on Austria’s scientific and technological ca-
pability, scarcely any realistic prospects of achiev-
ing the goals by 2020.

A new strategy and a more coordinated imple-
mentation process controlled from the highest
political level are therefore key. Primarily impor-
tant here are all the various types of preparatory
work, which are already under way and deliver a
detailed analysis of that already achieved and the
status quo of Austrian innovation performance.
The Austrian Council also sees its Report on Aus-
tria’s Scientific and Technological Capability as a
building block in this respect. The Austrian
Council offers the Federal Government its expert-
ise and active support for the forthcoming prepa-
ration of the strategic guidelines and their subse-
quent implementation.
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Executive Summary



Austria has developed rather well in the

last two decades with regard to research,
technology and innovation (RTI). The
performance of the Austrian RTT system

is well above the average in the interna-

tional comparison. Austria occupies a
position in the forward midfield in most
international rankings. This shows that the
efforts to join the innovation leaders and con-
sequently ensure economic development, pros-
perity, quality of life and environmental pro-
tection have certainly had effects and triggered
a positive dynamic in a number of areas. On the
other hand, however, it is also clear that on the
whole the dynamic has not developed sufficient-
ly to catch up with that of the leading countries.
Austrian performance has stagnated compared
with the leading innovation nations, Denmark,
Germany, Finland, the UK, the Netherlands,
Sweden and Switzerland in particular. From to-
day’s point of view the majority of the RTT Strat-
egy objectives are therefore not achievable by
2020. A series of efficiency barriers in the RTI

system and imbalances in the distribution of
funds could primarily play an important role
here.

The Austrian research quota, that is, the gross
domestic expenditure for R&D relative to the
gross domestic product, is actually now one of
the highest in the comparison of countries, but
output remains clearly below the level of the
innovation leaders. An increasing number of
analyses therefore confirm the insufficient effi-
ciency of the Austrian research, technology and
innovation system.

The Austrian Council has consequently set itself
the goal of focusing more on this imbalance.
The topic of innovation efficiency correspond-
ingly forms the focus point of this report. Us-
ing different methodical approaches, the input-
output ratio in the various areas of the RTT sys-
tem is calculated in comparison with that of the
leading innovation nations. This will illustrate
how efficient Austria is in converting its avail-
able input into scientific, technological and eco-
nomic output relative to the leading countries.

Innovation efficiency: Higher input dynamic than output dynamic

In its RTT Strategy, the Austrian Government set
itself the goal of increasing the research quota by
2020 in order to join the European leaders. This
goal and the European target value of an R&D
quota of three percent were achieved in 2014.
Over the years Austria has therefore continuous-
ly worked its way up into the top league in an
impressive catch-up process. With a research
quota of 3.15 percent for 2016 (the most recent
year with EU comparative data),' in the EU
Austria is in second place behind Sweden, by
more than one percentage point higher than the
EU 28 average (2 percent), and worldwide

among the five best-placed countries. Only Is-
rael and South Korea with an R&D quota of ap-
proximately 4.2 percent, Japan (4 percent) and
Sweden (3.3 percent) are ahead of Austria.

By contrast, Austria’s position in the most im-
portant international rankings for innovation
performance, competitiveness, etc., most of the
time is at best in the forward midfield, which
runs contrary to the lead position in the area of
R&D expenditure. If we also consider the devel-
opment over recent years, on the whole we can
see a stagnating or even declining trend.

The European Innovation Scoreboard (EIS), on

1 According to Statistik Austria’s global estimate, the R&D quota in 2018 will rise to 3.19 percent.



which the RTT Strategy and its overriding objec-
tive are oriented, illustrates this well. According
to the EIS, Austria is currently ranked number
7 in the EU (or 9 when non-EU members such
as Switzerland and Iceland are also included),
and therefore recently once again took the lead
in the “Strong Innovators” group. With its re-
turn to the head of the chasing pack, Austria is
however at exactly the same position it was
ranked at nine years ago when the RTT Strate-
gy was being worked out. In these nine years it
has evidently not succeeded in getting closer to
the strategic objective and securing places, let
alone moving up into the group of leading in-
novation nations, as planned in the RTT Strat-

Key Results

Austria’s RTI system is not among the

most efficient countries in any area

The statistical efficiency analysis shows that Aus-
tria is not among the efficient countries in any
area of the RTT system, but nor is it in the bot-
tom third in any area. It was considered here that
a trend of declining R&D productivity was ob-
served in many countries, that is, that the mar-
ginal return per euro used falls. In detail the re-
sults show Austria’s known strengths and weak-
nesses and those of the comparison countries.
In the science area the USA, the UK and
Switzerland are the leading countries, whereby
they not only achieve high outputs, but rather
also use their inputs relatively efficiently for this.
Austria only ranks number 17 with this consid-
eration, with the known structure and gover-
nance problems in particular contributing to
this. In the areas of technology and innovation
it is the patent-intensive, strong exporting coun-
tries, Japan, Germany and again Switzerland,
which take the top places among the leading
innovation nations with regard to an efficient
conversion of input to output. In the technolo-
gy area Austria is ranked 13; with innovation 18.
There is therefore considerable potential in all
three areas to increase efficiency.

If it did succeed in using its inputs in a similar-
ly efficient way to those of the countries de-

egy. The gap to the innovation leaders to-

day, following years of decline or stagna-

tion, is once again at the 2009 level.

To analyse the innovation efficiency in

detail, including the possible time delay

with which increased inputs have an ef-

fect on outputs, the Austrian Council
commissioned the Austrian Institute of
Economic Research with an evidence-based
efficiency analysis. On the basis of a differenti-
ated set of indicators, Austria was compared
here with the leading countries to determine
the relative efficiency of the respective RTT sys-
tems in the areas of science, technology and in-
novation.

fined as efficient (among the leading innova-
tion nations these are Germany and Switzer-
land in particular), Austria could increase its
outputs (essentially the quantity and quality of
scientific publications) with the same inputs by
16 percent. In the technology area Austria could
even increase its outputs, that is, quantity and
quality of inventions protected by patent law, by
37 percent; in the innovation area (dynamic and
export strengths in knowledge-intensive areas)
by 17 percent. Austria therefore has room for
manoeuvre in all areas, to achieve more output
with the given resources. This result does not,
however, justify any funding cuts, because on
one hand these send negative location signals,
and on the other hand Austria still has catch-up
requirements with its outputs compared with
the leading innovation countries, with scientif-
ic publications, patents and knowledge-intensive
start-ups, for example.

The analysis also shows that in very general
terms Switzerland and Germany in particular, as
well as Ireland in science and the Netherlands in
technology, can be considered reference coun-
tries for Austria. These are the efficient countries
that Austria is closest to with regard to its input-
output combination, and whose RTT systems
are easiest to compare with Austria’s, which
makes them realistic benchmarks.



Efficiency barriers in the education,
university, start-up and research area
The detailed analysis of the individual
elements of the RTT system identifies
some of the known areas under con-
struction, whose completion could con-
tribute to increasing the efficiency of the
Austria science and innovation location.
They are in the education area, in the educa-
tion sector, especially the universities, and basic
research, in the area of start-up activities and in
the area of research funding. The Austrian
Council has repeatedly pointed out that struc-
tural reforms to increase efficiency will be re-
quired in all these areas.
Added to this, however, an accentuated reallo-
cation of resources is also required. The univer-
sities are under-funded in comparison with those
of the leading countries. The funding of basic re-
search, at least that awarded in competition, has
stagnated for years at a low level relative to the
innovation leaders, and from an international
point of view there is still too little funding
available for start-up activities. A revision of the
appropriate use of funding in the RTT system
will therefore be unavoidable.
In the education area the problem of education
inheritance, the high social selectivity and the in-
sufficient expansion of all-day education in par-
ticular are serious efficiency and performance
barriers. At the same time considerably poorer
performances are yielded with high financial in-
puts compared with the leading innovation na-
tions. On the whole this contributes to the in-
put-output ratio in the education system having
significant improvement potential, which could
be exploited with structural reforms.
In the universities and basic research area, in ad-
dition to the insufficient funding situation rel-
ative to the leading countries, problems in the
area of governance at the universities and uncon-
trolled student flows in particular present an
obstacle to increased performance. The imbal-
ance connected with student access to universi-
ties and technical colleges in particular obstructs
improved performance. Added to this, the low
awarding of funds in competition compared to
the leading countries for basic research is in par-

ticular one of the major efficiency barriers of the
Austrian RTT system.

In the area of innovative start-ups, above all the
adverse bureaucratic, regulatory and taxation
framework conditions and the insufficient avail-
ability of private financing through risk capital
or crowdfunding can be identified as key effi-
ciency barriers. Along with the familiar and se-
rious problems of the Austrian capital market,
costs and the times it takes to set up a limited
company (GmbH) and its legal structure must
in particular be emphasized here. Despite some
improvements in recent years, the lack of fund-
ing options and insufficient start-up regulations
in Austria effectively continue to create detri-
mental framework conditions for start-ups and
the growth of young companies.

An extremely complex system of how federal
funding flows from the ministries via the agen-
cies down to the individual research institutes
has established itself in the area of research fund-
ing. It exhibits signs of over-regulation, frag-
mentation, unclear responsibilities and a com-
plicated, non-harmonised set of rules for indi-
vidual mechanisms, which together generate
high friction losses and obstruct an efficient dis-
tribution of resources for research funding.
However, due to the restrictive data situation in
Austria, there is a lack of information on how to
improve the efficiency of the entire research
funding system, and in particular also the inter-
action between mechanisms of sharply increased
tax incentives for research funding and direct re-
search funding. A focus on efficiency in the RTT
area should, however, always be made while al-
so considering all other federal funding and its
efficiency. Of all direct federal funding in Aus-
tria, only just over 13 percent flows into the
RTT area. This is definitely not in the interests
of the frequently requested future orientation of
government spending.

A further efficiency barrier can be observed in
the context of the R&D financing area. Al-
though Austria is in an excellent position world-
wide in this respect with one of the highest re-
search quotas, there are obvious imbalances in
the distribution of funds, which in the interests
of increased efficiency in the entire RTT system,



must be urgently corrected. The private sector
share of all R&D financing, despite a notable
closing of the gap compared with the leading
countries, is still below the level intended by
the RTT Strategy, which requires continuous
compensation by the public sector. With pub-
lic sector R&D funds on the other hand, espe-
cially with those for universities and basic re-
search, an increasing imbalance between basic
funding and funds awarded in competition is ev-
ident, and should be revised in the interests of
closing the gap with the leading innovation na-
tions.

Conclusion

With an estimated R&D quota in 2018 of 3.19
percent, Austria invests an above average high
amount in its RTT system in the international
comparison. At the same time, however, this
only generates comparably moderate output.
These findings apply to most areas of the RTI
system. It has obviously not been possible to
convert the high R&D expenditures into per-
formance that is appropriate for Austria’s advanced
science and innovation level. At best we could
say that, despite Austria’s high input, perform-
ance in the areas of science, research, technolo-
gy and innovation is stagnating compared with
the leading countries in Europe. If we compare
the high (in particular financial) input with the
output or outcome generated from it, it be-
comes evident that the Austrian RTT system suf-
fers from considerable inefficiencies compared
with the leading countries.

Austria does actually achieve top values in eco-
nomic output, especially with per capita GDB,
compared with the leading innovation coun-
tries. However this economic performance ben-
efits from special factors, such as the high
tourism share (31 percent of service exports in
Austria vs. 12 percent in the innovation leaders’
average) or the geographic location in the mid-
dle of Europe, for example. And the still very
pronounced competitiveness of big industrial
companies and many SMEs, especially of quite
a few globally successful “hidden champions”,
must also be emphasized in this respect. In view
of current global challenges, these existing

strengths alone do not make the country
sufficiently future-proof.

The order of the day is therefore to get

the Austrian RTI system fit to meet

these challenges, as is also specified in

the government programme. To do this
efficiency barriers must be systematically
removed, and available funds must be used
more efficiently and effectively than before to
then generate increased top performances. How
this could work is demonstrated by the leading
innovation nations, especially Switzerland and
Germany, from whom Austria could learn quite
a bit when it comes to innovation efficiency.
A number of measures included in the govern-
ment programme can contribute to an increase
in the input-output ratio. It remains to be seen
here, however, if and with what intensity the
Federal Government will also actually imple-
ment these measures. It also remains to be seen
what significance the new RTT Strategy planned
by the Federal Government will afford the in-
crease in efficiency of the Austrian RTT system
and the boosting of the effectiveness of science
and research funding.

For successful governance of the RTT system,
finding consensus on the main bottlenecks that
could impede Austria’s scientific and technolog-
ical performance and its innovation efficiency is
key in any case. On this basis the various play-
ers in the RTI system must target common
goals, structural changes must be made and the
available resources must be consistently reallo-
cated where required. To achieve these goals,
the annual RTT summit of the Federal Govern-
ment anchored in the government programme
should be used to initiate an active and compre-
hensive RTT policy reform process to decisively
drive forward the implementation of the new
RTT Strategy.

Austria has, according to the results of the analy-
ses for this report, rather high potential in all ex-
amined areas of the RTT system to increase its
efficiency and, similar to the leading countries,
improve its input-output ratio. Austria usually
ranks in the midfield of the comparison coun-
tries, so efficiency is therefore not very low. For
a country that operates close to the scientific,
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technological and innovation frontier,
however, the Austrian Council believes
this is not sufficient. The Austrian
Council believes in any case that the
following areas under construction of
the Austrian RTT system must be priori-

tised in order to increase innovation efficiency.
Otherwise the obvious efficiency barriers threat-
en to continue impeding the country’s success,
whereby Austria runs the risk of stagnating in

the midfield in the future, or even falling further
back.



The Austrian Council’s recommendations for increasing the efficiency of the

education system and the RTT system

The recommendations that the Austrian Coun-
cil believes are the most important to increase
the efficiency of the education system and the
RTT system are summarized in the following.
For details and more specific measure proposals
see the recommendations in the respective chap-
ters of the report, the underlying individual rec-
ommendations and the comprehensive “Rec-
ommendation on the way to the forefront of in-
novation”.?

Education System

To increase the efficiency of the education sys-
tem, the Austrian Council recommends the
problem of education inheritance and (across the
board) excessive social selectivity be prioritised.
In this respect the Austrian Council once again
recommends a commitment to comprehensive
schools for 10 to 14-year-olds and the expansion
of all-day schools.

Specific measures must be defined here to fur-
ther raise the achieved performance level across
the board. In this context the Austrian Council
welcomes the commitment included in the gov-
ernment programme to quality primary school
teaching, but also recommends a significant in-
crease in the number of qualified teachers, and
multi-lingual teachers in particular. Instead of a
scattergun approach, the Austrian Council rec-
ommends better financial and human resources
(keyword: support staff) for those schools that
are confronted with special challenges, especial-
ly with regard to the socio-economic structure
of their students (so-called “hotspot schools”).

Universities and basic research

To increase the efficiency of the university area,
the Austrian Council recommends the swift and
consistent implementation of the measures an-
chored in the government programme for the
structural further development of the higher ed-
ucation area and to improve the governance

structures of the universities, the study
conditions and the control of student

flows. In addition to the structural re-

forms planned by the government, it al-

so recommends an increase in the universi-

ty expenditure rate to two percent of GDP, to
be able to finance the required upgrades. This al-
so requires an increase in the private sector fi-
nancing share. To remove one of the major ef-
ficiency barriers of the RTT system, the Austri-
an Council urgently recommends the continued
increase in the funds awarded in competition for
funding basic research to the level of the lead-
ing countries.

Innovative start-ups

To increase innovation efficiency the Austrian
Council recommends the administrative and fi-
nancial hurdles for start-ups be specifically re-
moved. To do this all the adverse bureaucratic,
regulatory and taxation framework conditions
must primarily be improved, in particular to
make it easier for innovative start-ups with re-
gard to expenses, costs and set-up time. The fa-
miliar problem of the insufficient availability of
private financing through risk capital or crowd-
funding must also be addressed. In addition to
funding by banks, the Austrian Council also
recommends developing funding options for in-
novative young entrepreneurs and SMEs. A suit-
able framework is required to increase equity
capital intensity from the private side, such as
appropriate legislative and taxation framework
conditions for private equity, an improvement
in the quality of the Austrian capital market
and assessment stipulations of pension and in-
surance funds, for example.

R&D financing and research funding

With respect to the coming funding period of
the EU, and wherever else applicable, the Aus-
trian Council recommends the domestic re-

2 Austrian Council (2017): Recommendation on the way to the forefront of innovation of 30 November 2017.
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search funding offers be adjusted so that

on one hand a complementary offer for

the European framework programmes is

made, and on the other hand the fund-

ing logic is also harmonised and simpli-

fied. The Austrian Council generally rec-

ommends that excessive administration

and piecemeal and unclear funding offers be

avoided in research funding. An increase in the

efficiency of research funding should be afford-

ed greater attention in the future than it has

been to date. Existing structures must be criti-

cally scrutinised here and incentive effects must
be increased with specific funding.

The Austrian Council welcomes the research

funding act anchored in the government pro-

gramme, which will secure the medium to long-

term stability of RTT funding in Austria. In this

context the Austrian Council recommends a re-

vision of the appropriate use of funding in the

Austrian RTT system, to correct existing imbal-

ances in funding distribution. In the universities

12

and basic research area the ratio between core fi-
nanced and public sector funds awarded in com-
petition must in particular shift in favour of the
competitive share. To increase innovation effi-
ciency the Austrian Council also recommends
concentrating public sector funding and mech-
anisms on increasing the private sector financ-
ing share of corporate research spending, which
is still too low compared with the leading coun-
tries. Better data access could enable meaning-
ful analyses on the effect of the overall system
and on the interaction of sharply increased tax-
based and direct funding in particular.

As only 13.4 percent of all direct federal fund-
ing in Austria flows into R&D, the Austrian
Council also recommends a revision of the
budgetary prioritisation in the international
comparison as well. The goal should be to make
state spending considerably more future-orient-
ed. Special focus on increasing the funding
awarded in competition, especially for basic re-
search, is also required here.
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Austria has developed rather well in the
last two decades with regard to research,
technology and innovation (RTI). To-
day it is a research-intensive country,
well positioned in the international
comparison with regard to science and
research funding. Following the crisis
years, which also left their mark on research,
positive signals and significant advances are
now clearly visible. With a research quota of
3.15 percent in 2016 (most recent year with
EU comparative data), Austria is now second in
the EU after Sweden. According to Statistik
Austria’s global estimate, overall spending for
R&D in 2018 will increase to well over EUR 12
billion and therefore reach a new record level.
The public sector funded research in Austria in
2017 with approximately EUR 4.2 billion. This
is a peak value in proportion to the number of
inhabitants, and pro rata relative to the gross do-
mestic product it is even one of the highest in
the world.’
Added to these impressive actual values in the fi-
nancing area are positive announcements from
the political arena, as, at the request of the Aus-
trian Council, all parties represented on the Na-
tional Council submitted positive declarations
of intent with the National Council vote of 15
October 2017 with regard to the funding of sci-
ence, research and innovation. There is broad
cross-party consensus on the strengthening of
the RTT location Austria, deemed to be neces-
sary.’ The current 2017-2022 government pro-
gramme also includes a series of important meas-
ures, with which the goal of making Austria an
innovation leader continues to be pursued.’
This welcome news is, however, faced with some

development barriers, which put the nascent
success in some doubt. Because even without the
radical upheavals and changes of the world at the
beginning of the 21st century penetrating Aus-
tria from without, there is still a whole range of
home-made problems that impede progress in
the country, block its innovation dynamic, and
further reduce competitiveness year by year.
While leading innovation nations such as Den-
mark, Germany, Sweden and Switzerland in par-
ticular continue to expand their position in in-
ternational rankings, Austria continuously falls
back or stagnates, with the odd exception. This
of course also affects science and research. It is
these future areas in particular that, in addition
to a solid and modern education foundation
that meets the requirements of the age, decide
in our world as it is today on success or failure
in meeting future challenges. Because there is
nothing to be gained from recourse to supposed
solutions of the past — creativity, unconvention-
al approaches, new ideas and innovations, both
technological and social, are what are really
needed.

These stagnating or negative trend developments
in international rankings are astonishing insofar
as the starting position is anything but bad. If,
in fact, we compare the relatively high financial
input with the output or outcome generated
from it — which is moderate in comparison with
the leading innovation nations —, it quickly be-
comes clear that inefficiencies block the per-
formance of the Austrian RTT system. Obvious-
ly there has only been an insufficient conversion
in Austria of the high input into corresponding
scientific and technological output or into mar-
ketable innovations and business success result-

3 For this, see also Bundesregierung (2017): Osterreichischer Forschungs- und Technologiebericht 2017. Vienna, p. 15.

Austrian Council (2017): 7 Questions to politicians; online at: http://www.rat-fte.at/news-reader/items/id-7-fragen-

an-die-politik.html

5 Bundesregierung (2017): Zusammen. Fiir unser Osterreich. Regierungsprogramm 2017-2022. Vienna, pp. 68 ff. and

pp. 75 ft.
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ing from them. The question therefore is: Why
it is not possible in one of the richest countries
of the world to increase its capability according-
ly and converge its performance in the areas of
science, research and innovation with that of
the global leading countries? Evidently it is in-
efficient structures and the friction losses they

Structure and thematic focus of the report

This Report on Austria’s Scientific and Techno-
logical Capability 2018 primarily focuses on the
discrepancy between innovation input and out-
put and analyses the efficiency of Austrian inno-
vation activities compared with the leading
countries in detail. Innovation efficiency can be
calculated as part of a statistical efficiency analy-
sis, by comparing key input indicators with the
relevant output or outcome indicators. The ba-
sis for this is provided by an appropriate study
by the Austrian Institute of Economic Research,
as commissioned by the Austrian Council.” The
key results of the study are summarized in the
“Analysis of the Efficiency of the Austrian RTT
System” chapter.

An overview of Austria’s performance with re-
gard to the goals and measures of the RTT Strat-
egy is presented in the subsequent chapter. The
important developments in the areas of, “RTI
Strategy priority objectives”, “Education system
(without tertiary area)”, “Tertiary education sys-
tem”, “Research at universities and non-univer-
sity research institutions”, “Research and inno-
vation in the corporate sector”, “RTT gover-
nance” and “Financing of the RTT system” are
roughly outlined here and a summative evalua-

cause that thwart Austria in general and
in the important future areas in partic-
ular. Above all the lacking efficiency of
the Austrian research, technology and
innovation system threatens to become
a success inhibitor.®

tion of the performance of the Austrian RTI
system in relation to the leading innovation na-
tions is provided. After this, the prospects of
achieving the goals of the RTT Strategy are eval-
uated. Finally the report also includes the Aus-
trian Council’s Global Innovation Monitor,
which compares Austria’s innovation perform-
ance with that of the leading countries outside
of the EU on the basis of selected key perform-
ance indicators.

It should be noted that the group of innovation
leaders is composed slightly differently with the
European Innovation Scoreboard (EIS) 2017.
The UK recently also joined the existing inno-
vation leaders, Denmark, Germany, Finland,
the Netherlands and Sweden. For the Report
on Austria’s Scientific and Technological Capa-
bility 2018, all data points of the UK were there-
fore also incorporated into the calculation for all
indicators since 2010. Compared with previous
years, this produces a rather different view of the
details in some areas. The effects on the overall
result must, however, be ignored and therefore
are not specifically emphasised. It should also be
noted that, in the context of innovation efficien-
cy in particular, Switzerland has been increasing-

6 For this, see also Tichy, G. (2017): Mangelnde Effizienz als Erfolgsbremse. In: WIFO-Monatsberichte, 2017, 90(9),

pp- 677-699, pp. 685 ff., pp. 688 ft.

7 Janger, J. / Kagler, A. (2018): Innovationseffizienz, Osterreich im internationalen Vergleich. Study commissioned by the

Austrian Council. WIFO, Vienna.
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ly used for the comparison as global inno-
vation leader.
This report follows the same methodol-
ogy as previous reports. Details can be
found in the appendix and on the Aus-
trian Council’s website under the menu
item “Performance Reports”.* Besides in-

8  htep://www.rat-fte.at/leistungsberichte.html
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formation about the report and a range of
download options, the site also offers an inter-
active depiction of the indicator sets, which
makes it possible to retrieve detailed informa-
tion about the status quo and recent develop-
ments and relevant trends in individual areas in-
teractively.
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The Report on Austria’s Scientific and

Technological Capability 2017 estab-

lished an imbalance in the domestic re-

search, technology and innovation sys-

tem, which generates a comparably

moderate output with an above average

high innovation input.” The Austrian

Council has therefore set itself the goal of

focusing more on this imbalance in its work

programme. The topic logically also forms the
focus point of this report.

The innovation efficiency of the Austria sci-
ence and innovation location is analysed in de-
tail in this chapter. The input-output ratio in
the various areas of the RTT system is calculat-
ed in comparison with that of the leading inno-
vation nations. This will illustrate how efficient
Austria is in converting the available input in-
to scientific, technological and economic out-
put. Firstly there is a basic review of the status
quo. This is then followed by a statistical effi-
ciency analysis.

9 See Austrian Council (2017): Report on Austria’s Scientific and Technological Capability 2017. Vienna, pp. 39 ff.
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RTI funding: Spending at record level

In advanced economies such as Austria’s, inno-
vation activities form an important basis for
economic, social and ecological developments.
They are the most important element of corpo-
rate strategies, both to safeguard competitive-
ness against emerging economies with wage cost
advantages and for the development of further
growth prospects.” Equally, they are also key
levers in meeting major social challenges, such

as climate change, resource scarcity or
increasing population ageing."

With the adoption of the Research,
Technology and Innovation Strategy

(RTT Strategy), Austria set itself the goal

in 2011 of joining the group of leading in-
novation countries in the EU." This goal is to
be achieved, among other things, with an in-
crease in research and development spending to

Figure 1: R&D quotas of selected countries, 1995 to 2016
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Source: OECD MSTI, WIFO calculations; missing values have been given average values or the average annual growth rate.

10 See, inter alia, Austrian Council (2015): Designing the Future: Economic, Societal and Political Dimensions of

Innovation. Ecomedia Verlag, Vienna; Aghion, P. / Howitt, P. (2006): Joseph Schumpeter Lecture Appropriate Growth
Policy: A Unifying Framework. In: Journal of the European Economic Association, 4(2-3), pp. 269-314; Holzl,
W. / Friesenbichler, K. S. / Kiigler, A. / Peneder, M. / Reinstaller, A. (2017): Osterreich 2025 — Wettbewerbsfihigkeit,
Standortfaktoren, Markt- und Produktstrategien 6sterreichischer Unternehmen und die Positionierung in der inter-
nationalen Wertschopfungskette. In: WIFO-Monatsberichte 2017, 90(3), pp. 219-228.

11 See Aghion, P. / Hemous, D. / Veugelers, R. (2009): No green growth without innovation. In: Bruegel Policy Briefs,

Issue 2009/7; Aiginger, K. (2016): New dynamics for Europe: Reaping the benefits of socio-ecological transition.

W\ WforEurope Synthesis Report. Vienna/Brussels.

12 See Bundesregierung (2011): Auf dem Weg zum Innovation Leader — Strategie fiir Forschung, Technologie und Inno-

vation. Vienna.

19



South Korea

a quota of 3.76 percent in 2020. R&D ex-
penditures is one of the most important
resources or inputs for innovation activ-

ities. Austria has increased its R&D
quota from 1.4 percent in 1995 to 3.15
percent in 2016" (see figure 1). Statis-

tik Austria’s global estimate forecasts a
further increase to 3.19 percent for 2018.
Austria has consequently attained 2nd place

in the EU behind Sweden and 5th place world-
wide (after Sweden, Japan, Switzerland and
South Korea). From 1995 to 2015 only South
Korea had a higher spending dynamic than Aus-
tria (see figure 2). According to Statistik Aus-
tria, the total spending for R&D also recently

reached a new record level with well over EUR
12 billion.

Figure 2: R&D quota change in percentage points, 1995 to 2016
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Source: OECD MSTI, WIFO calculations; missing values have been given average values or the average annual growth rate; for Switzerland

the change was calculated from 1996 to 2015.

Austria in international rankings: Stagnation to downward trend

R&D expenditures is, however, only one of the re-
quirements for successful innovation activities.
A country’s innovation performance is general-
ly also measured on the results of innovation ac-
tivities, that is, on the outputs that are generat-
ed with the invested resources. Innovation per-
formances are measured, for example, with the
publications of scientific results, the protection

of inventions with patents, the growth dynam-
ic of innovation-intensive young companies, the
general structural change towards knowledge-in-
tensive segments or the revenue share that com-
panies achieve with innovations.

The apparent discrepancy between increasing
spending for R&D and innovation performanc-
es increasing at a disproportionate rate has been

13 2016 is the most recent available year for which EU comparative data is available.
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discussed in Austria for some years now. The = The EIS uses 27 input and output indi-
Austrian Council has also addressed this topicin  cators to measure countries’ innovation

its previous reports on Austrias scientific and  performance.' The overall ranking is
technological capability.’ These findings are  formed with a simple average of these 27
corroborated by the most diverse analyses and  indicators and produces a sideways
Austria’s positions in international rankings, in  movement for Austria since 2009. Fol-
particular the European Innovation Scoreboard ~ lowing the previous best ranking at num-
(EIS), on which the RTT Strategy and its over-  ber 6 in 2009 at the top of the chasing
riding objective" are oriented. pack, Austria is now ranked 7 and once again

Figure 3: Austria’s position in the European Innovation Scoreboard (EIS), 2009-2017

10,

T T
2009 2010 2011 2013 2014 2015 2016 2017

Source: European Innovation Scoreboard, 2009-2017. The EIS was changed in 2013 from EIS (t-1) to EIS (t), which means 2012 (=2013) is omitted.

14 See, inter alia, Austrian Council (2015): Report on Austria’s Scientific and Technological Capability 2015. Vienna,
pp- 23 ft; idem (2017): Report on Austria’s Scientific and Technological Capability 2017. Vienna, pp. 34 ff.

15 Bundesregierung (2011): Auf dem Weg zum Innovation Leader — Strategie fiir Forschung, Technologie und Innovation.
Vienna, p. 4. The Austrian Council has repeatedly criticised the fact that the EIS at least partially gives a distorted view
of Austria’s innovation performance. In its reports on Austria’s scientific and technological performance, the Austrian
Council therefore assesses on the basis of a wider and more appropriate set of indicators. However, due to the impor-
tance of the EIS for the RTT Strategy and evaluating the achievement of the overriding goal of “Innovation Leader”, the
positioning in the EIS remains the frame of reference. See, inter alia, the statements in: Austrian Council for Research
and Technology Development (2014): Report on Austria’s Scientific and Technological Capability 2014. Vienna,
pp- 15 ff. It should be noted that the indicators of the EIS have been changed several times since 2009, which is why the
positioning can only be compared with caution.

16 http://ec.europa.eu/growth/industry/innovation/facts-figures/scoreboards_de
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efficiency analysis
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Linkage

Firm Investments

at the head of the “strong innovators”.
With its return to the top of the chasing
pack Austria is, however, now at exact-
ly the same position it was at when the
RTI Strategy was being worked out (see

figure 3)."
The development of the overall perform-
ance covers the performance in the 10 sub-
performance areas (see figure 4), of which 5 in-
puts each (dark blue bars) and 5 outputs each
(bright blue bars) must be allocated. This shows
that Austria scores relatively well with some in-
put categories; within the “Firm Investments”
group Austria is at the top of the EU countries,
with “R&D Expenditure in the Business Sector”
for example, even ahead of Switzerland. Austria
also scores well with the publications output
category (“Research Systems”), and inventions,
brands and models in particular (“Intellectual
Assets”). There is a particularly high deficit,
however, with the two groups that measure per-

formance with the conversion of innovation in-
to economic effects (“Employment Impacts”
and “Economic Effects”), and with “Human
Resources” (in the tertiary education area,
among others) and the framework conditions for
innovation (“Innovation-friendly Environ-
ment”).

The EIS is only one prominent example among
many here. If we consider the most important
international rankings for innovation perform-
ance, competitiveness, etc. over the course of re-
cent years, we can see a generally negative trend
(see figure 5). Even if individual rankings, such
as the Global Competitiveness Report
2017-2018 of the World Economic Forum or
the EIS 2017, now show an upward trend, on
the whole the trend is indeed going clearly
downward.

These findings are confirmed in the annual
Monitoring Report of the Economic Chamber,
which summarizes Austria’s performance in

Figure 4: Austria’s position in partial performance areas of the EIS, 2017

B Inputs
I Outputs

Source: European Innovation Scoreboard 2017.

Rank

17 See, inter alia, Austrian Council (2017): Empfehlung fiir den Weg zur Innovationsspitze. Vienna, p. 4 f.
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more than 150 international rankings. Across  with low rankings and deterioration in
many places.””” The lead places on the
other hand are mostly occupied by the
innovation leaders, which are also cho-
sen as reference countries for this re-

port.

and beyond all analyses and indicators it shows
a clearly negative trend in recent years." Re-
gardless of the respective survey methods and in-
dicators used, on the whole these rankings on-
ly show,”... average, for a high-income country

Figure 5: Austria’s positioning in selected international rankings
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Source: IMD, World Competitiveness Yearbook 2017; Heritage Foundation, Index of Economic Freedom 2017; INSEAD, Global Innovation Index 2017;
WEF, Global Competitiveness Report 2017-2018; own graphic.

Statistical efficiency analysis: Austria’s distance to the frontier in the international comparison

Against this backdrop the Austrian Council statistical efficiency analysis and a “Data Envel-

commissioned the Austrian Institute of Eco-
nomic Research (WIFO) to perform a detailed
analysis of Austria’s innovation efficiency in the
international comparison.”” On the basis of a
specific set of indicators, WIFO performed a

opment Analysis (DEA)” for this, which was
used to determine Austria’s relative efficiency
compared with the leading countries. The 22 in-
dicators used for the analysis, which are also
specially harmonized with the specifications of

18 Wirtschaftskammer Osterreich (2018): Monitoring Report 2018 — Austria in International Rankings. Vienna. The

“Monitoring Report Index” used herein illustrates this declining development, ongoing for some years now. While the
Austrian index value in 2005 was still more than 77 percent, today it is only barely 65 percent.
19 Tichy, G. (2017): Mangelnde Effizienz als Erfolgsbremse. In: WIFO-Monatsberichte, 2017, 90(9), pp. 677-699, pp. 690.
20 Janger, J. / Kiigler, A. (2018): Innovationseffizienz, Osterreich im internationalen Vergleich. Study commissioned by the
Austrian Council. WIFO, Vienna.
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the Austrian RTT system, are provided in

Appendix 4. The name, “Data Envelop-

ment Analysis”, comes from the fact that

efficiency analysis the most efficient units form the “Effi-
ciency Frontier”, which encompasses or

envelopes all other units (“Data Enve-

lope”). The efficiency of the remaining units is
determined by the distance to this frontier.”

For the analysis of innovation efficiency, the
DEA is applied to Austria’s distance to 1) the sci-
entific frontier, 2) the technological frontier, and 3)
the innovation frontier — that is, to the highest

Figure 6: Austria’s position relative to the EU27 and the innovation leaders

in input and output indicators
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Source: Eurostat, European Innovation Scoreboard, OECD, Patstat, Weltbank, Scimago, CWTS Leiden, WIFO calculations.
The figure shows Austria relative to the innovation leaders and the EU27 in the indicators for the efficiency analysis.
Avalue below/above 100 means that Austria is below/above the level of the comparison unit.

21 Methodological details can be found in Janger, J. / Kiigler, A. (2018): Innovationseffizienz, Osterreich im internationalen

Vergleich. Study commissioned by the Austrian Council. WIFO, Vienna, pp. 9 ff.
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performance level of the leading countries, Ger-

many, Denmark, Finland, the UK, the Nether-

lands, Sweden and Switzerland. The three areas
are defined briefly in the following.”

1. The scientific frontier refers to the highest
distinct capability of countries to contribute
to growth in scientific knowledge. It is meas-
ured on the quantity and quality of publica-
tions relative to the population size.

2. The technological frontier refers to the pro-
duction of technological knowledge and the
technical properties of new products or
processes. It is measured on the quantity and
quality of patents.

3. The innovation frontier refers to the ability to
transform knowledge and technology into eco-
nomic successes and is measured on two di-
mensions: i) structural change, that is, the de-
velopment of the proportion of the value cre-
ation of knowledge-intensive sectors of the
overall economic performance, and ii) up-
grading, that is, a country’s shift on the qual-
ity ladder of a sector, or successful penetration
into knowledge-intensive areas within a sector.

This performance concept takes Austria’s specif-
ic economic structure into account by differing
between structural change in the direction of
knowledge-intensive sectors and upgrading in all
sectors. Standardised innovation comparisons,
such as the EIS, generally only measure innova-
tion effects on the basis of the structural change
component, in which Austria traditionally scores
badly. Austria does, however, achieve innova-
tion success in sectors with medium to medium-
high knowledge intensity, which are often un-
derestimated.”

For every indicator value-scaled (relative to the

population, for example), table 1 shows Austria’s

last available value, the average value of the lead-

ing innovation countries of the EU and

the average value of the EU27, followed

by the growth for all three units and fi-

nally Austria’s value relative to the inno-

vation leaders and relative to the EU27.

The following applies for the last two

values (the two far right columns in the
table): Values below 100 mean that Austria

is below the level of the comparison unit.

In the scientific frontier area Austria is clearly be-
low the level of the innovation leaders and just
below the level of the EU27 with the “number
of researchers at universities”. With spending it
is just below the level of the leading innovation
nations and significantly above the level of the
EU27. With the outputs the international rank-
ings confirm the familiar situation of a level
above the EU average, however below the aver-
age of the innovation leaders, with the exception
of the university ranking.

In the technological frontier area Austria is sig-
nificantly above the level of the innovation lead-
ers and even more significantly above the level
of the EU27 with corporate spending for R&D.
With the number of corporate researchers Aus-
tria is just below the level of the innovation
leaders, but significantly above the average of the
EU27. In terms of technological outputs, Aus-
tria is clearly above the EU27 average. With
EPO patent applications it is also slightly above
the leading innovation nations, but with triadic
patents it is below.

In the innovation frontier area all input indica-
tors with the exception of R&D expenditures are
below the level of the innovation leaders, and in
places also below the level of the EU27. With
the output indicators there is a level just above
(3 indicators) or below (4 indicators) the inno-
vation leaders, with the exception of employ-

22 This concept for impact assessment in the areas of science, technology and innovation is based on Janger, J. / Kiigler, A. /

Reinstaller, A. / Unterlass, F (2017): Die ,,Frontier in Wissenschaft, Technologie und Innovation: Messung und
Bestimmungsfaktoren. In: WIFO-Monatsberichte 2017, 90(2), pp. 141-151.
23 See Janger, J. / Schubert, T. / Andries, P. / Rammer, C. / Hoskens, M. (2017): The EU 2020 innovation indicator:

A step forward in measuring innovation outputs and outcomes? In: Research Policy, 46(1), pp. 30—42.
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Area name

ment in rapidly growing companies
(“Employment in rapidly growing start-
ups” indicator), where Austria shows
strong above average values against even
the EU27. Otherwise Austria is in places
significantly above the EU27 average
with all output indicators.

Austria’s performance and efficiency can be il-
lustrated quite well with the two partial R&D
productivity indicators, “Publications” and
“Patents”. Relative to R&D expenditures we can see
a significantly poorer ratio in both areas than
with the innovation leaders. This means, per
euro invested in R&D, fewer patents and pub-

Table 1: Austria’s innovation efficiency in the international comparison

EU27 | Austrian
average | growth
value |[in%p.a.

Science — Input
Science — Input

Science — Output
Science — Output
Science — Output

Technology — Input
Technology — Input

Technology — Output
Technology — Output

Innovation — Input
Innovation — Input

Innovation — Input
Innovation — Input

Innovation — Output
Innovation — Output
Innovation — Output

Innovation — Output
Innovation — Output
Innovation — Output
Innovation — Output

IL
Austria | average

Indicator value value
Number of researchers (HEI&GOV) 1.75 242
per 1,000 inhabitants
R&D expenditures (HERD&GOVERD) 0.37 0.39
per 1,000 inhabitants
University ranking per 10 million inhabitants 31.27 28.26
Number of publications per 1,000 inhabitants 247 3.02
Quality of publications 11.70 12.70
R&D expenditures (BERD) in % of GDP 2.18 1.71
Number of corporate researchers 3.29 3.39
per 1,000 inhabitants
Patent applications (EPO) per 1,000 inhabitants 0.19 0.18
Triadic patent applications 0.02 0.03

per 1,000 inhabitants

R&D expenditures (GERD) per 1,000 inhabitants 1.31 118
Innovation spending (without R&D) 0.47 0.64
in % of turnover

Number of researchers per 1,000 inhabitants 5.14 5.88
Tertiiary graduation (25-34 age group) 39.67 43.66
in % of the age group

SMEs with innovations in % of all SMEs 40.71 39.37
Innovation-intensive segments 0.32 0.33
Employment in rapidly growing start-ups 2.90 5.01
in % of total employment

Innovations turnover share in % of turnover 11.98 11.35
Export quality 0.29 0.29
Export complexity 1.63 1.65

Export knowledge intensity in % of total exports 57.79 53.90

1.85 4.50% 140% 7222 9444

0.21 4.09% 3.64% 9546 176.10

13.20 0.06% -042% 110.65 237.01
1.96 3.97% 340%  81.94 126.08
9.21 0.75% 0.63% 9213 127.10

0.00% 0.00%
1.12 2.86% -0.76% 127.36 194.31
1.92 3.69% 2.75%  96.87 171.27

0.08 1.85% -1.41% 10451 242.99
0.01 -4.09% -1.20%  85.17 150.31

0.00% 0.00%
0.65 5.55% 3.05% 113.84 201.65
0.73 0.10% 0.35% 7410 65.11

3.79 3.95% 248% 8743 135.65
42.79 2.22% 241% 90.86 92.72

29.88 -2.28% 0.60% 103.41 136.24
0.33 -0.76% 0.30% 9943 98.65
4.56 0.05% -197% 5786 63.62

10.51 -1.84% -1.42% 105.56 113.98
0.24 0.16% -0.75% 9917 122.43
1.26 -0.22% 091%  98.90 129.96

52.90 0.40% -0.15% 107.21 109.23

R&D productivity indicator Publications vs. HERD&GOVERD 6.70 8.13
R&D productivity indicator Patents vs. BERD 0.18 0.23

15.79 0.30% 0.19% 8237 4242
0.16 -5.88% -4.56% 7753 111.36

Source: Eurostat, European Innovation Scoreboard, OECD, Patstat, Weltbank, Scimago, CWTS Leiden, WIFO calculations. Values below 100 in the
AT IL and AT EU27 columns = Austria’s level below that of the innovation leaders and the EU27. Precise descriptions of the indicators can be found in
Janger, J. / Kiigler, A. (2018): Innovationseffizienz, Osterreich im internationalen Vergleich. Study commissioned by the Austrian Council. WIFO, Vienna.
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lications are generated in Austria than in the
leading countries. To put it another way, for the
generation of publications and patents in Austria,
relatively more R&D expenditures is required
than is the case with the innovation leaders.

Figure 6 illustrates Austria’s level in the various
indicators relative to the leading innovation
countries and relative to the EU27. It empha-
sizes the generally large distance to the EU av-
erage, while Austria is closer to the innovation
leaders with regard to most indicators. Austria
achieves the highest values compared with the
innovation leaders with overall R&D expenditures,
the R&D expenditures of companies and the share
of medium-high to high technology intensity ex-
ports in overall exports (“Knowledge intensity
exports” indicator). Austria achieves the lowest
values compared with the innovation leaders
with “employment in rapidly growing start-ups”
in innovation-intensive segments, with the
“number of researchers” in universities and in
the public sector, as well as with the share of “ter-
tiary graduations” for people aged 25 to 34.
Austria achieved higher values with monetary in-
puts in all three input areas than with human re-

sources (“Number of researchers”, “Ter-

tiary level qualified” indicators). This is
important for the DEA analysis, because

it means high monetary inputs are par-

tially compensated by low HR inputs.
Upgrading indicators (“Export complex-

ity”, “Export quality”, “Sales share with
innovations”) achieve higher values than

the structural change indicators (“Share of in-
novation-intensive segments’, “Employment in
rapidly growing start-ups”), with the exception
of the export share of high-tech products
(“Knowledge intensity exports” indicator).
Figures 7-11 show the Austrian value relative to
the average of the innovation leaders over the pe-
riod, summarized according to performance ar-
eas. Values below 1 mean an Austrian level be-
low that of the innovation leaders. They illus-
trate the sharp increase in monetary inputs rel-
ative to the leading innovation nations.

Such partial indicators cannot, however, replace
a holistic efficiency evaluation with a DEA. In
the next step the indicators are integrated into
a DEA in different compositions to determine
the efficiency of the countries in the respective

Figure 7: Austria’s position relative to the innovation leaders, 2002 to 2016
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Source: See Appendix 4. Values below 1 mean an Austrian level below that of the innovation leaders.
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performance areas. In contrast to the in-  tries have a default efficiency value equal to 1;
put indicators, the output indicators are  the values of inefficient countries are greater
entered into the analysis delayed here, in  than 1. As a radial efficiency measure is used, the
order to adequately consider the effect  values above 1 provide information about the
of R&D activities that often only begin  percentage that all outputs could be propor-
years later. With a DEA, efficient coun-  tionally increased by, without changing the

Figure 8: Austria’s position relative to the innovation leaders, 2000 to 2016
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Figure 9: Austria’s position relative to the innovation leaders, 2000 to 2016
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Source: See Appendix 4. Values below 1 mean an Austrian level below that of the innovation leaders.
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amount of inputs used at the same time. put (quantity and quality of patents) pro-
Table 2 shows that Austria is not among the ef-  portionally by 37 percent, if it managed
ficient countries in any area, but nor is it in the  to use its input in a similarly efficient
bottom third in any area. The value of 1.37 for ~ way to that of the countries determined
Austria in the technological frontier area means  as efficient, which form the basis for
that Austria could increase its technology out-  calculating the technological frontier.

Figure 10: Austria’s position relative to the innovation leaders, 2005 to 2016
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Source: See Appendix 4. Values below 1 mean an Austrian level below that of the innovation leaders.

Figure 11: Austria’s position relative to the innovation leaders, 2000 to 2016
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In the scientific frontier area Austria could

increase its output (that is, the quantity
and quality of scientific publications)
with the same inputs by 16 percent; in
the innovation frontier area, in terms

of dynamic and export strength of knowledge-
intensive activities, by 17 percent.

Austria therefore has room to manoeuvre in all
areas to achieve more output with the given re-
sources, according to the results of the DEA

Table 2: DEA result — Countries’ ranking according to efficiency in science,

technology and innovation

Science Technology Innovation
Country Rank Value Country Rank Value Country Rank Value
us 1 029 P 1 025 MT 1 042
IE 2 037 DE 2 047 CH 2 075
GB 3 061 CH 3 0.50 IE 3 0.81
CH 4 061 cy 4 0.68 sK 4 0.82
RO 5 0.66 us 5 0.70 DE 5 0.82
EE 6 0.80 NL 6 0.76 cz 6 0.88
sl 7 081 IT 7 110 sl 7 0.88
HR 8 0.82 Fl 8 115 P 8 090
IT 9 095 SE 9 121 HU 9 092
DK 10 1.02 RO 10 125 KR 10 097
NL 1 1.04 FR 11 129 cY 1 098
BE 12 10 DK 12 136 I 12 098
SE 13 KU AT | 13 | 137 [ 13 1.01
PT 14 142 LU 14 152 RO 14 1.04
ES 15 142 LT 15 153 SE 15 141
GR 16 116 GB 16 159 EE 16 114
BT - 17 167 Lv 17 1
Fl 18 1.21 IE 18 27 IR
FR 19 1.26 ES 19 219 FR 19 119
DE 20 1.29 KR 20 224 us 20 122
KR 21 1.29 PL 21 236 GB 21 123
cz 22 134 EE 22 243 BE 22 126
HU 23 138 BG 23 2.86 LT 23 128
PL 24 141 sl 2 303 DK 24 131
sK 25 174 HR 25 313 HR 25 1.36
LT 2 174 sK 2 413 PL 2 139
P 27 1.84 HU 27 417 NL 27 144
cz 28 445 ES 28 148
PT 29 491 PT 29 1.73
BG 30 203
GR 31 3.09

Source: WIFO calculations. Output-oriented DEA with consideration of super-efficiency and declining economies of scale.
Interpretation of efficiency values: > 1: inefficient, = 1: efficient, < 1: super-efficient
Note: Science + technology = eff1 value; innovation = ff10 value.
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that is. The high monetary inputs are, however,
partially compensated with low inputs with hu-
man resources. Companies in Austria often cite
the lack of qualified specialists and researchers
as significant innovation or growth impedi-
ments.**

Table 3 summarises the main results and also
names the innovative peers for Austria, the next
comparison partners that is. It focuses on the in-
novatively efficient countries, as these are natu-
rally relevant as such for a comparison with Aus-
tria, being efficient, but not innovation leaders.
Some Eastern European countries in particular,
the Czech Republic, Hungary or Slovakia, for
example, achieve high outputs in the innovation
area relative to the resources used, but are un-
der no circumstances considered to be among
the innovation leaders. These countries are close-
ly involved in international medium-high and
high-tech value creation chains, and therefore
benefit from high values with the indicators for
structural change. However a country such as
Italy, which has low R&D expenditures, can also
achieve innovation efficiency by upgrading in

more traditional industries.” Essentially it

must be assumed with innovative coun-

tries that public administration and cor-

porate management have competence
advantages compared with countries in

the catch-up process, which result in a
relatively efficient use of resources and
higher output levels.

The results clearly show the familiar strengths
of the systems of the analysed innovative coun-
tries. In the scientific frontier area the USA, the
UK and Switzerland are the leading countries,
whereby they not only achieve high outputs,
but rather also use their inputs relatively effi-
ciently.” In the technological frontier and inno-
vation frontier area it is the patent-intensive,
strong export countries Japan, Germany and
again Switzerland. As expected, Austria is al-
ways behind the leading innovation nations with
this appraisal, and shows considerable increase
potential in places.

Switzerland, Germany and Ireland in science
and the Netherlands in technology are also seen
as Austria’s “DEA peers”. This is the name giv-

Table 3: Summary of the results of the DEA — Austria’s position in efficiency ranking and
output increase potential in science, technology and innovation

| scence | Technology
13 18

Austria’s ranking

Output increase potential, without increasing input volume 16% 37% 17%

Top 3 efficient countries (only innovative)
Austria’s peers (innovative)

17
US, UK, CH JP, DE, CH CH, DE, JP
CH, IE DE, NL CH

Source: WIFO Calculations.

24 See Ecker, B. / Fink, N. / Sardadvar, S. / Kaufmann, P. / Sheikh, S. / Wolf, L. / Brandl, B. / Loretz, S. / Sellner, R. (2017):
Evaluierung der Forschungsprimie gem. § 108c EStG, Study commissioned by the Austrian Bundesministerium fiir
Finanzen (Austrian Ministry of Finance; BMF). Vienna; Holzl, W. / Friesenbichler, K. S. / Kiigler, A. / Peneder, M. /
Reinstaller, A. (2017): Osterreich 2025 — Wettbewerbsfihigkeit, Standortfaktoren, Markt- und Produktstrategien

osterreichischer Unternehmen und die Positionierung in der internationalen Wertschépfungskette. In: WIFO-Monats-

berichte, 90 (3); pp. 219-228.

24 See Janger, J. / Schubert, T. / Andries, P. / Rammer, C. / Hoskens, M. (2017): The EU 2020 innovation indicator:

A step forward in measuring innovation outputs and outcomes? In: Research Policy, 46(1), pp. 30—42.

26 For the USA the number of researchers available was not distributed according to sectors. The key with R&D expenditures

(share of HERD in GERD) was therefore used as the measure for the distribution of researchers. This result must

therefore be considered with caution.
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en to those efficient countries that are
closest to Austria with their input-output
combination, and from which it there-
fore could learn quite a bit.

The WIFO study has calculated even
more additional specifications for inno-
vation and the DEA according to input
orientation, which cannot be shown in de-
tail at this point.” The overall result of these
calculations is, however, consistent with the gen-
eral findings: Austria is not efficient in any of
these specifications. With few exceptions, the ef-
ficient countries generally also remain the same,

so the DEA can be described as very stable.
Austria’s potential to increase its output fluctu-
ates in the different specifications for innovation
between 5 and 25 percent. Among the innova-
tive countries, Germany and Switzerland are
consistently efficient, as are South Korea and
Japan, but data availability is restricted here.

Among the catching up countries, the Czech
Republic, Hungary and Slovakia are always ef-
ficient.

In summary, the DEA also provides plausible re-
sults for the estimation of Austrian innovation
efficiency compared with the available litera-
ture, which also produces a similar picture with
different combinations of input and output in-
dicators. To provide an overview of the innova-
tion efficiency (with regard to the effects of the
implementation activities of the RTT Strategy as
well), in the “Evaluation of Austria’s Perform-
ance Relative to the Goals and Measures of the
RTI Strategy” chapter the performance of the in-
dividual elements of the RTT system is analysed
on the basis of the indicator sets already used in
the reports of previous years. Firstly some ap-
proaches to increasing innovation efficiency will
be discussed in the following section, and then
picked up on in the recommendations.

Approaches to increasing innovation efficiency

Possible general approaches for measures to in-
crease efficiency are named in the following,
and were examined in closer detail. It must first
be said here that efforts to increase efficiency
must be chosen carefully, as research and inno-
vation at the frontier require freedom for exper-
imenting with new approaches, whose probabil-
ity of success is highly uncertain. A unilateral fo-
cus on efficiency on the basis of easy to meas-
ure indicators could even endanger scientific
breakthroughs and radical innovations. Risk
aversion could possibly lead to the selection of
“safe” R&D and innovation projects. Their in-
novation value can indeed feature high proba-
bility, but it will generally be low. Approaches to
increasing efficiency, which can increase both ef-

ficiency and performance level at the same time,
should nevertheless be checked in Austria.

The R&D quota target of 3.76 percent could
first be linked with the development of the in-
dustrial structure. A quota target without any in-
formation on the industrial structure misjudges
the marked differences between the industry-
specific R&D intensities. An identical R&D
quota of 3 percent can be high for a country
with an economic structure that specialises in in-
dustries with medium technology intensity, but
it can be low for a country with a pronounced
high technology structure. A reformulation of
the target could begin with an R&D quota ad-
justed to the industrial structure.”

A further approach would be to expand input

27 See the appendix in Janger, J. / Kiigler, A. (2018): Innovationseffizienz, Osterreich im internationalen Vergleich.

Study commissioned by the Austrian Council. WIFO, Vienna.

28 See, inter alia, Reinstaller, A. / Unterlass, E (2012): Strukturwandel und Entwicklung der Forschungs- und Entwick-

lungsintensitit im Unternechmenssektor in Osterreich im internationalen Vergleich. In: WIFO-Monatsberichte, 85(8),

pp. 641-655; and Janger, J. / Kiigler, A. (2018): Innovationseffizienz, Osterreich im internationalen Vergleich.

Study commissioned by the Austrian Council. WIFO, Vienna, pp. 2 ff.
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goals with output goals. This is also required to
depart from existing tendencies towards input-
oriented control and focus more on the efficien-
cy of R&D investments. The effect of innovation
efforts should also be considered here.” This has
already been practised in the RTT Strategy with
the goal of joining the leading innovation coun-
tries. This aspect must in any case be considered
again for the new edition of the RTI Strategy
planned by the Federal Government.

In the scientific frontier area, new allocation
mechanisms for funding that allow monetary re-
sources to flow into the more innovative or riski-
er research projects and/or most promising re-
searchers should be checked. The performance
agreements in their current form (as the core
funding of university research) can indeed be
used in many areas, but they have inherent dif-
ficulties in overcoming information symmetries
between money-givers and money-takers and
identifying the most promising researchers and
projects, with increased awarding of funds in
competition, for example.” They are currently
only suitable within limits for increased alloca-
tion of research funding according to interna-
tional quality standards. Alternative models,
which can be checked, function according to
the ex ante’ or ex post principle®. It is no co-
incidence that the most efficient countries in
the scientific frontier area are often also the
most research-oriented, such as Switzerland, for
example, with a generously remunerated na-
tional fund, the USA also with high ex ante
funding percentages, and the UK, which prac-
tises a combination of ex ante and ex post fund-
ing. The announcement of the Federal Gov-

ernment to fund research, teaching and
infrastructure separately now makes it a

good time to rethink the mechanisms

for research funding.

On the basis of the most recent reform
measures, such as the University Act

2018, with a view to efficiency increases,

a further development of career and organ-
isational structures could also be revised,
which would make Austria’s universities and re-
search institutions more attractive for the most
promising researchers and would not immedi-
ately cost more money. Key points in this respect
are tenure track models and early independence
in research, as well as flat hierarchies in research
groups and institutes.” The recently introduced
Austrian tenure track model is, however, far
from being the standard with new appoint-
ments. IST Austria could serve as an example for
efficient career and organisational structures, as
its structures generally are or must be oriented
on international best practice, in order to recruit
top scientists.

Further approaches are designed to remove
probable cross-funding of teaching through re-
search, while incorporating the principle of unit-
ing research and teaching. This in particular af-
fects study areas where supervision capacities
are insufficient for the student numbers. A re-
vision of the expansion of technical college
places in suitable subjects (that is, those in which
labour market-relevant qualifications are also
bestowed on students without intensive research
work), could contribute to a more efficient use
of funds. Due to their far higher amount of
courses, technical colleges are essentially more

29 For this, see the focus topic in, Austrian Council (2017): Report on Austria’s Scientific and Technological Capability

2017. Vienna, pp. 18 ff.

30 See Janger, J. / Kiigler, A. / Reinstaller, A. / Unterlass, F. (2017): Osterreich 2025 — Die , Frontier” in Wissenschaft,
Technologie, Innovationen und Wirtschaft. Messung und Bestimmungsfaktoren. In: WIFO-Monatsberichte, 90 (2);

pp- 141-151.

31 Peer review of research project applications, as practised by the Science Fund (FWF), the Swiss National Fund (SNF), etc.

32 Evaluation of the publication quality by peers, as in England, for example.
33 See, inter alia, Janger, J. / Nowotny, K. (2016): Job choice in academia. In: Res. Policy, 45(8), pp. 1672-1683.
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cost-effective per student than universi-
ties, whose research share is significant-
ly higher, which also results in consid-
erably higher costs. In different leading
innovation nations the vast majority of
students attend a technical college, while
in Austria the majority study at a univer-
sity (for this, see the “Tertiary Education
System” section).
In the technological frontier area, companies are
essentially in international competition, so there
is a natural incentive to use funding goal-orient-
ed. Generally speaking, too little is even invest-
ed in R&D here, because positive externalities for
economy and society are not (cannot be) consid-
ered by the individual company. The know-how
that is created by corporate R&D could also be
used in other areas thanks to a spillover effect.
The public sector funding of corporate R&D is
therefore a reaction to market failure, but in Aus-
tria it is already high in the international com-
parison (for this see the “Governance and Fi-
nancing of the RTT System” section).
New methods could therefore also be developed
here, as with the universities and research insti-
tutions, to focus the allocation of funds more on
the most promising research projects. This is
possible ex ante with application reviews with di-
rect funding, with a revision of the funding cri-
teria, for example, or ex post both with direct
and indirect funding with evaluations of the ef-
fectiveness of the types of funding, which can be
used for adjustments (for example, stopping

and/or adjusting funding programs with little ef-
fect, or designing new types of funding).”*

In the innovation frontier area it is about facil-
itating the conversion of ideas and knowledge
into new products and processes. An important
route to commercialization, to implementation
in value creation, is paved with start-ups and in
particular the rapid growth of innovation-in-
tensive start-ups. Austria is held back here with
the familiar old problems in the availability of
risk capital. The problem’s solution also depends
heavily on regulatory reforms, which per se
would cost very little money and could therefore
make an especially strong contribution to effi-
ciency. The structure of the capital market, es-
pecially for smaller companies, also plays a role
here (for this see the “Research and Innovation
in the Corporate Sector” section).

Risk capital and capital market reforms have an
effect on the supply of financing, but not on the
demand for it; the potential for promising start-
ups also plays a role. Again and again it is stat-
ed here that academic spin-offs, for example,
emanate from research-intensive universities in
particular, so university reforms also provide a
double dividend.” People with tertiary level
qualifications also play an important role for
innovation efficiency, because they contribute to
removing undesired path dependencies, and
therefore promote the diversification of corpo-
rate product ranges. This can also contribute to
structural change, which, in addition to upgrad-
ing, is also an important innovation effect. De-

34 Performing quantitative ex-post impact evaluations in Austria is difficult because data protection requirements make it

hard to combine corporate data from statistical inventories with other data sources. This makes it more difficult if not

impossible to use internationally standard econometric methods, which can reliably evaluate the effectiveness of grants

by forming control groups and by considering many possible influence factors on the funding effect. Such evidence can

also be used for more efficient coordination between direct and indirect funding, as well as to analyse the efficiency of

the overall research funding system against the backdrop of sharply increased tax incentives for research funding. See

Austrian Council (2017): Recommendation on the way to the forefront of innovation of 30 November 2017; and Falk,

M. / Hélzl, W. / Oberhofer, H. (2015): The importance of business-related individual data for empirical economic

research and economic policy advice. In: Monographien, 11, pp. 845-857.
35 See, inter alia, Janger, J. / Firgo, M. / Hofmann, K. / Kiigler, A. / Strauss, A. / Streicher, G. / Pechar, H. (2017):
Wirtschaftliche und gesellschaftliche Effekte von Universititen. Vienna.

34



spite the consideration of the number of grad-
uates of vocational higher level schools, Austria
continues to show a deficit with the share of ter-
tiary level qualified workers (for this see the
“Tertiary Education System” section).

In addition to the tight funding system, many
other economic framework conditions also play
arole in the success of innovation efforts. Spend-
ing for R&D and innovation only produces a
corresponding innovation output (that is, value
creation) when factors such as wage costs, broad-
band infrastructure, labour and product market
regulations and the quality and availability of
skilled workers enable competitive economic
activity and production in Austria. In the cur-
rent economic boom we can see, for example,
that the insufficient availability of skilled work-
ers is a growth impediment for companies. It
limits the return on R&D and innovation
spending and therefore also the efficiency of
Austrian innovation efforts. The potential val-
ue creation to be produced by the use of funds
for innovation, is consequently limited. Im-
provements in these framework conditions for
innovation can therefore sharply increase Aus-
tria’s innovation efficiency.”

Finally, with relation to increasing efficiency in
the Austrian RTT system, the governance struc-
tures must also be addressed, that is the multi-
tude of players in research funding at federal
and state level, for example, the variety of pro-
grams in direct funding, the distribution of
agendas to different departments and the coor-

dination of the departments with the
funding agencies, and finally the feder-
al-state relations (for this see the expla-

nations in the “Governance and Financ-

ing of the RTT System” section).

Savings with the relevant players will
however scarcely increase efficiency in the
named areas, because according to the
Court of Auditors, of the approximately 800
full-time equivalents employed here, only 1.5
percent are funded by public sector research
funding.” All the more important are reforms
that optimize the processes for decision-making
and coordination, and therefore result in a more
efficient use of resources, in effectively coordi-
nated funding programs, for example. Funding
decisions require empirical evidence, independ-
ent of the governance structure. Improvements
in the conditions for impact evaluations are
therefore also relevant for increasing the effi-
ciency of RTT governance. The introduction of
a research funding database across all govern-
ment departments is also extremely relevant in
this context.”

A simple consolidation of funding agencies or of
research agendas in one ministry is still no guar-
antee of efficient coordination, because knowl-
edge sharing between departments can also be
limited within institutions, as has been seen in
large companies and administrative bodies.”
Finding consensus on the main bottlenecks that
could impede Austria’s scientific and technolog-
ical performance and its innovation efficiency is

36 See Aiginger, K. / Falk, R. / Reinstaller, A. (2009): Evaluation of Government Funding in RTDI from a Systems

Perspective in Austria. Synthesis Report. WIFO — convelop cooperative knowledge design gmbh — Austrian Institute

for SME Research — Prognos. Vienna.

37 Rechnungshof (2016): Forschungsfinanzierung in Osterreich. Reihe Bund 2016/4.
38 See Austrian Council (2018): Recommendation to set up a nationwide database to illustrate research inputs and outputs
of 22 March 2018; and in detail, Riitter Soceco, Senarclens, Leu & Partner and Quantum Analytics (2017): Feasibility

study on setting up a nationwide research funding database. Study commissioned by the Austrian Council. Zurich,

11 November 2017.

39 See, inter alia, Tsai, W. (2002): Social structure of “coopetition” within a multiunit organization: Coordination,

competition, and intraorganizational knowledge sharing. In: Organization science, 13/2, pp. 179-190.
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far more important for successful gover-
nance of the RTT system. For this reason
the various players in the RTI system
must focus on common goals.” To
achieve these goals, the annual RTI
summit of the Federal Government an-
chored in the government programme
should be used to initiate an active and

comprehensive RTT policy reform process to de-
cisively drive forward the implementation of
the new RTT Strategy. This must happen at the
highest political level, under the supervision of
the Federal Chancellery and in cooperation with
all ministries responsible for RTT (for this see al-
so the “Governance and Financing of the RTI
System” section).”

40 See Austrian Council (2013): Weifbuch zur Steuerung von Forschung, Technologie und Innovation in Osterreich. Vienna.

41 See Austrian Council (2017): Recommendation on the way to the forefront of innovation of 30 November 2017.
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The science, technology and innovation
areas analysed in aggregated form in the
previous chapter are handled in a more
differentiated way in this chapter. As in
previous reports on Austria’s scientific
and technological performance, a set of

indicators oriented on the elements of the

RTT Strategy and which enables illustra-
tion of a trend development from 2010 to to-
day, which also allows conclusions on the effi-
ciency of the Austrian RTT system and the effects
of the implementation activity of the RTT Strat-
egy, was used for this. The important develop-
ments in the areas of, “RTI system priority ob-
jectives”, “Education system (without tertiary
area)”, “Tertiary education system”, “Research at
universities and non-university research insti-
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tutions”, “Research and innovation in the cor-
porate sector’, “Governance and financing of
the RTT system” are illustrated as an overview in
the following.

As already mentioned in the introduction, the
group of innovation leaders is composed slight-
ly differently since the European Innovation
Scoreboard 2017. The UK recently also joined
the existing innovation leaders, Denmark, Ger-
many, Finland, the Netherlands and Sweden.
For this report all data points of the UK were
therefore also incorporated into the calculation
for all indicators since 2010. Compared with
previous years this results in some changes in the
details. The effects on the overall result can,
however, be ignored, which is why they are not
expressly stated here.



Priority objectives

The priority objectives of the RTT Strategy were
analysed in detail in the Report on Austria’s Sci-
entific and Technological Capability 2017 (es-
pecially with regard to the effects of innovation
efforts on Austria’s economic, social and ecolog-
ical performance and the efficiency of the Aus-
trian RTT system), which is why they are only

very briefly outlined here. For a more in-
depth analysis, please see the appropri-

ate section in the last report.”

The priority objectives of the RTT Strat-

egy therefore address areas which gener-
ally represent the overriding target of po-
litical measures and which are especially im-

Figure 12: Development of the goal distance and the prospect of goal achievement
in the area of priority objectives of the RTI Strategy, 2010 to 2018
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Note: Goal distance = Austria actual value compared to the innovation leaders’ actual value (average value most recent available year DE, DK, Fl, GB, NL, SE) or to national goal;
Prospect of goal achievement = ratio of value projected for Austria in 2020 to the national goal or the value projected for the innovation leaders in 2020.

42 Austrian Council (2017): Report on Austria’s Scientific and Technological Capability 2017. Vienna, pp. 18 ff.
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RTI Strategy Objectives
See Appendix 7 on page 108

portant for a country’s inhabitants. These
in particular include the economic capa-
bility, performance in the environment
area and in the areas of quality of life,
health and life expectancy. Innovation
performance is also addressed here on
the whole as an RTT Strategy priority
goal. Ten indicators are used to evaluate
Austrian performance in the area of priority
objectives.”
Figure 12 provides an overview of the develop-
ments in these areas from 2010 to today. The sit-
uation has only changed marginally over the
comparison period. On the whole the level of
the innovation leaders could only be achieved or
exceeded with three of the ten indicators: “Per
capita GDP”, “Energy intensity” and “Unem-
ployment rate”. Nothing will change either for
the pro capita GDP with the development trend
staying as it is until 2020.
Significantly declining trends can, however, be
seen in the energy intensity area and with the
unemployment rate since 2010 in particular.
Both indicators therefore threaten to fall back
below the level of the leading countries with
the development dynamic remaining as it is un-
til 2020. But the recent strong economy could
still have a very positive effect in this respect.
In all other areas, however, the development dy-
namic currently does not appear to be sufficient

to get close to the innovation leaders by 2020.
On the contrary, the trend has been predomi-
nantly declining since 2010. On the whole, pos-
itive trends could only be seen with four indi-
cators — “Per capita GDP”, “Quality of life”,
“Greenhouse gas emissions” and the “EIS in-
dex”. However, here too the dynamic is still sig-
nificantly behind that of the innovation leaders.
It is therefore welcome news that the Federal
Government has set itself the goal of making
Austria an innovation leader, to consequently
further increase the competitiveness of the do-
mestic economy and to consistently meet social
challenges such as climate change and demo-
graphic shifts. The intergovernmental agree-
ment therefore addresses the priority objectives
of the RTT Strategy directly and on several lev-
els, “to further develop the potential of science,
research, technology and innovation in Austria
to make our country one of the most innovative
in the EU by 2020, and to consequently
strengthen the competitiveness of our economy
and increase the prosperity of our society (...)
and thus to meet the major social and econom-
ic challenges of the future”™. It remains to be
seen if the Federal Government can generate
sufficient momentum with the consistent imple-
mentation of the measures adopted, to truly
achieve these goals.

43 When interpreting the results it should be noted that Austria’s performance in the area of priority objectives is not only

influenced by RTT activities, but rather by the result of many other factors as well. These include, for example, specific

regulations with environment and health, which have a direct influence on the performance of the corresponding areas,

or the general economic development, which also has an effect on the quality of life.

44 Bundesregierung (2017): Zusammen. Fiir unser Osterreich. Regierungsprogramm 2017-2022. Vienna, pp. 4 ff.,

pp- 68 ff. and pp. 75 ff.

45 The Federal Governments RTT Strategy: The Path to Becoming an Innovation Leader. Vienna 2011, p. 9.
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Education System — without tertiary education

The primary and secondary education system as
the basis and starting point of the research and
innovation system of a country has been char-
acterised by an insufficient dynamic for some
years now. The 14 indicators in total® show on-
ly minor changes in relation to the group of in-

novation leaders for the comparison pe-
riod 2010 to 2018. As in previous years,
only three indicators, “Early school
leavers”, “Early school leavers migrants”
and “Student-teacher ratio in primary ed-
ucation”, are clearly in the target area, how-

Figure 13: Development of the goal distance and the prospect of goal achievement

in the education system (without tertiary area), 2010 to 2018
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Sources: See Appendix 1, WIFO presentation. Raw data, see Appendix 2. Explanation, see Appendix 3.
Note: Goal distance = Austria actual value compared to the innovation leaders’ actual value (average value most recent available year DE, DK, FI, GB, NL, SE);
Prospect of goal achievement = ratio of value projected for Austria in 2020 to the national goal or the value projected for the innovation leaders in 2020.

46 The “Skill Mismatch” indicator was not determined in 2018.
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ever the “PISA top students group —
mathematics” indicator also managed to
join this group. There were indeed pos-
itive developments (with the exception
of the “Secondary school graduates” in-
dicator) with all other attributes, howev-
er, the development dynamic is too weak
to really be able to keep up here with the
leading innovation nations.
A familiar overall picture therefore emerges (see
figure 13): The weaknesses of the Austrian ed-
ucation system with the risk groups surveyed
with the PISA tests are in the reading, mathe-
matics and science areas, as well as in the system-
inherent problem of education inheritance”.
The reclassification of* the Hauptschulen (HS
— secondary schools) as Neue Mittelschulen
(NMS — new secondary schools), introduced in
2008 and nationwide since 2015, has not had
the desired effect either of dismantling existing
education barriers by creating more equal oppor-
tunity and thus also increasing the respective
educational returns — on the contrary. Although
there are significant differences with regard to
the acceptance of NMS in the comparison of ur-
ban and rural regions, there are also “major dis-
crepancies (...) with regard to the amount of
admissions to higher education and the level of
the requirements necessary for this””, on the
whole it can nevertheless be said that, “a corol-

lary effect of the selective absorption of high-per-
formance students by the AHS lower cycle (and)
by schools with special focus points and private
schools is the formation of ’Restschule/Restk-
lassen’ or ’schools/classes for leftovers’, the teach-
ing of which is a considerable challenge for the
teaching staff”.

In the NMS evaluation report presented in 2015
the authors also clearly stated: “The expectation
that the introduction of NMS would result in
more students and their parents deferring an ear-
ly schooling decision between AHS and HS with
a decision for an NMS, in order to be able to lat-
er make a sounder career decision, will not be
met. With regard to equal opportunity in school-
ing decisions it is also clear that students with the
same performance have considerably fewer op-
portunities after graduating from an NMS or
HS of going on to higher education than grad-
uates of the AHS (grammar school) lower grade
have. The slight trend towards higher transfer
rates to AHS for NMS graduates marginally re-
duces the inequality of opportunities, but in
comparison with AHS there are still drastic side
effects to the choice of school. A significant con-
tribution to the reduction in inequality by the
NMS is therefore not a given here, after the im-
portant career decisions have already been made
with entrance to an NMS (...).””!

To date education policy consensus has not been

47 These findings apply for the entire education system and are based on the corresponding indicators of the OECD

(see Appendix 1). An exception, which is of course not a significant effect on the overall performance, are the vocational

higher level schools (BHS), with which a correlation between the education level of the parents and the children cannot

be established. See Austrian Council (2016): Report on Austria’s Scientific and Technological Capability 2016. Vienna,

p. 16 f. See also: Lassnigg, L. / Laimer, A. (2013): Berufsbildung in Osterreich. Hintergrundbericht zum Nationalen
Bildungsbericht 2012. Projektbericht des IHS, Wien, pp. 39-44.
48 The NMS was originally conceived as a model project for the organisational and pedagogical further development of

secondary level I in the form of school trials. Only with its nationwide introduction in 2012 as “mainstream school” did

it become a new school form, which then replaced all secondary schools by 2015.
49 Eder, E et al. (2015): Evaluation der Neuen Mittelschule (NMS). Befunde aus den Anfangskohorten. Salzburg and Linz

2015, p. 3. “For pupils with average performance potential in rural areas it is more difficult to achieve qualifications

comparable to those of their peers in urban schools.”
50 Eder et al. (2015), p. 3.
51 Eder et al. (2015), p. 3.
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established in Austria on the question of a com-
prehensive school for 10 to 14-year-olds, a dis-
cussion incidentally, which was already had in
the First Republic (1918-1938), and which goes
back to education policy attitudes during the
Habsburg Monarchy.” Specific measures to
counter early education selection and therefore
“education inheritance” are still not available,
which is why the Austrian education system
cannot leverage and promote all the available tal-
ents and skills of its students either. It is feared
that the current government plans” will not
bring the required improvements here either,
because the challenges brought by increased mi-
gration and the higher numbers of students
whose native language is not German, will be
answered with concepts that exacerbate rather
than improve the situation. This once again pro-
duces the requirement for a comprehensive and
in-depth structural reform of the Austrian edu-
cation system, the number one priority of which
is to tackle education inheritance.

The study authors of the NMS evaluation also
refer to the substantial use of resources, especial-
ly in the form of nationwide team teaching,
which however, (to date) has not delivered the
anticipated improvements in the area of profes-
sional performance and interdisciplinary com-
petencies. They therefore ask that, “the resources
be put into curriculum-compatible activities

that support learning (...)” and discour-

age “a lump sum awarding of resources

with a scattergun approach™".

This requirement for revising and focus-

ing on the use of resources for the needs

of students incidentally also applies to

the entire education system, because input

is indeed not efficient in relation to output.

In 2014, for example, education spending per
student in Austria was USD 13,507. It was
therefore far above the OECD average of USD
10,759. The same also applied for the respective
individual areas: In 2014 the annual spending
per student for all services ran to USD 11,154
in the primary area (OECD average: USD
8,733), USD 15,106 in secondary area I
(OECD average: USD 10,235) and USD
15,079 in secondary area II (OECD average:
USD 10,182). In the area of early childhood ed-
ucation and care, with USD 9,525 per year,
Austria also spent somewhat more than the av-
erage of the OECD countries with USD 8,858.
This significantly higher financing (according to
the OECD in its report™) is driven by teachers’
salaries, which are above the OECD average,
combined with lower pupil-teacher ratios. In
Austria’s secondary area there are only approxi-
mately nine pupils per teacher, which is the low-
est pupil-teacher ratio in all OECD countries
(OECD average: 13 pupils per teacher).

52 As the basis for educational policy reforms within the context of the “Politische Schulverfassung” of 1805, historian

Brigitte Mazohl consequently already established the presence of a “political will to codify social differences via educa-

tion: rudimentary knowledge for the lower farming social strata, requirements-oriented training for the urban middle

classes (and) educated elite knowledge exclusively for the small stratum of secondary school and university graduates,

who were beneficial for state and society as lawyers, doctors, theologians and high school teachers”.
Mazohl, B. (2016): Vom Tod Karls V1. bis zum Wiener Kongress (1740-1815). In: Winkelbauer, T. (ed.): Geschichte
Osterreichs. Reclam Verlag, Stuttgart, pp. 290-358, here in particular p. 333.

53 For this, see ,Bewihrtes differenziertes Schulsystem erhalten und ausbauen® (“Maintain and expand proven differentiated

school system”), in: Bundesregierung (2017): Zusammen. Fiir unser Osterreich. Regierungsprogramm 2017-2022.

Vienna, p. 60.

54 Eder, F etal. (2015): Evaluation der Neuen Mittelschule (NMS). Befunde aus den Anfangskohorten. Salzburg and Linz

2015, p. 25.

55 OECD (2017): Education at a Glance 2017: OECD Indicators. OECD Publishing, Paris, pp. 168 ff. Online source:
http://dx.doi.org/10.1787/eag-2017-en. For this and the following, see in particular: OECD (2017): “Austria” (Country
Note), in: Education at a Glance 2017: OECD Indicators. OECD Publishing, Paris. Online source:

http://dx.doi.org/10.1787/eag-2017-39-en
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At the same time however, Austria’s edu-
cation spending measured on economic
efficiency was below the OECD aver-

age: In 2014 in this country, 4.9 percent

of GDD, for example, was used for edu-

cation institutions in the primary to ter-

tiary area, compared with 5.2 percent in

the OECD average. The share of the pub-

lic sector education spending of the overall
public sector spending in Austria was 9.3 per-
cent, and therefore also below the OECD aver-
age with 11.3 percent. And the share of early
childhood education of GDP in Austria with 0.6
percent was also clearly lower than the OECD

average of 0.8 percent, although an early invest-
ment in education and development for children
in particular delivers high returns, as it forms an
essential basis for future learning in life.
Finally the positive effects of measures such as
the Autonomy Package 2017, which gives stu-
dents the opportunity to adjust their offering to
specific target groups and local conditions, the
introduction of the “Training Guarantee” and
the “Training Obligation” as well as the binding
introduction of the “Pre-scientific Work” (AHS)
and “Thesis” (BHS) to awaken and intensify
interest in science and research, should also be
acknowledged at this point.

Recommendations of the Austrian Council for Achieving the Goals of the
RTI Strategy in the education system — Excluding Tertiary Education

The Austrian Council welcomes the current
commitment included in the government pro-
gramme to quality primary school teaching, but
in this context also recommends a significant in-
crease in the number of multi-lingual teachers.
Instead of a scattergun approach, the Austrian
Council recommends better financial and hu-
man resources (keyword: support staff) for those
schools that are confronted with special chal-
lenges, especially with regard to the socio-eco-
nomic structure of their students (the aptly
named “hotspot schools”).

To tackle early social selection in the education
system, in addition to the continuous expansion
of day care, the Austrian Council in particular
recommends the expansion of all-day schools
with “verschrinkter Unterricht” (interwoven ac-
tivities) and effective measures to end early sep-
aration. At the same time specific support meas-
ures must be introduced to raise the overall per-
formance level. The Austrian Council also sug-
gests a comprehensive international compari-
son of corresponding models and options for
this.

56 OECD (2017): Education at a Glance 2017: OECD Indicators. OECD Publishing, Paris, pp. 180 ff. and: OECD
(2017): “Austria” (Country Note), in: Education at a Glance 2017: OECD Indicators. OECD Publishing, Paris.

Online source: http://dx.doi.org/10.1787/eag-2017-39-en
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Tertiary Education System

The 12 indicators for the tertiary education area
show only very few changes over the 2010 to
2018 comparison period relative to the group of
innovation leaders. In total only three indicators,
“STEM graduates”, “Share of women in engi-
neering” and “University graduates (all)”, are in
the target area. Its above average good status
compared with the leading innovation nations
has been maintained continuously since 2010.
On the whole, however, the reality is a below av-

erage performance in relation to the
leading countries, which is due to nu-
merous inefficiencies in the tertiary ed-
ucation system.

A target of 2 percent of GDP was set with

the RTT Strategy for the university spending
quota. This value for Austria is currently at 1.46
percent for the “tight” tertiary university area, that
is, without the vocational higher level schools. In

terms of GDDP, Finland (1.93 percent), Denmark

Figure 14: Development of the goal distance and the prospect of goal achievement
in the tertiary education system, 2010 to 2018
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(1.88 percent) and Sweden (1.76 percent)
invest the most financial resources in the
tertiary sector. Coupled with a high num-
ber of students in Austria, not surpris-
ingly this quota results in a below average
value for the “University expenditure per

student” indicator. This is certainly a key

point for increasing efficiency in the univer-
sity area, because both should be achieved — a
higher student quota (Austria is behind Finland,
Denmark, the Netherlands and Sweden here),
and an improvement in study conditions —, and
a significant increase in the university spending
quota is then urgently required. The minimum
target here is 2 percent of GDE, which also requires
an increase in the private sector funding share.
The increase in the budget for universities for
the performance agreement period 2019-2021
was a first measure in this respect, but it is not suf-
ficient. The targeted university quota of 2 percent
of GDP cannot be achieved with the budgetary
increases included in the Federal Government’s
estimated budget presented on 21 March 2018 ei-
ther, because it says the university budget will
grow by only 2.5 percent by 2022. This means the
university quota in the coming years will even fall,
as nominal GDP grows faster. Under the current
framework conditions, approximately EUR 2 bil-
lion are required to achieve the university quota
in the strict sense by 2020.
With the amendment of the University Act to
introduce capacity-oriented study place funding
anchored in the government programme, a fur-
ther step has been taken towards increasing the
efficiency of the university system. The exten-
sion of the existing regulations for the mini-
mum number of study places to three further
study fields and studies, as well as the possibil-

ity of introducing admission procedures for par-
ticularly high in demand bachelor and diploma
programmes” for improved controlling of uni-
versity access, is also a step in the right direc-
tion.”® Further measures are, however, also re-
quired to further develop the university area
specifically and society-oriented.

The imbalance connected with student access to
universities and technical colleges is a serious ef-
ficiency barrier for the Austrian university sys-
tem. The share of students at public universities
in Austria is approximately 78 percent. Federal
spending per student here is about twice as high
as in the technical college sector, whose share of
the overall number of students is approximate-
ly 14 percent.” A look at the innovation leaders
shows that considerably more students are
trained at technical colleges in those countries.
The share of students at technical colleges in the
Netherlands is 60 percent, in Finland it is 50
percent and in Switzerland and Germany it is at
least 30 percent.®

Another closely connected factor in this respect,
which has a big influence on the efficiency of
Austrian universities, is the insufficient and in
comparison to the leading countries stagnating
supervision ratio. The supervision ratios at uni-
versities in particular have not been continu-
ously improved, which is reflected in the insuf-
ficient development of the corresponding indi-
cator. The lack to date of a capacity-oriented
study place and study access management sys-
tem and study place funding that hasn’t been im-
plemented for years meant a substantial im-
provement was not possible, despite academic
staff being beefed up. This is confirmed by a sur-
vey of the capacities at the universities as part of
the all-Austrian university development plan.”

57 See Austrian University Act §71d (admission to a university for particularly high in demand bachelor and diploma pro-

grammes).

58 See Austrian University Act §71b (law, foreign languages and educational sciences).

59 The rest are distributed across teacher training colleges and private universities.

60 See Austrian Council (2017): Recommendation for the further development of the technical colleges sector in the

Austrian education and science system of 30 May 2017.

61 See the all-Austrian university development plan 2019-2024; Appendix, fig. 1: Over and under-capacities of the

universities, study year 2015/2016.
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The situation is, as it was, still precarious in
most study subjects. Its effects include longer
study periods on average, and higher drop-out
numbers. The situation is also exacerbated in
places by a high number of students in work.*
While the indicator for the “Graduate quota
ISCED 6-8” (for bachelors, masters and PhDs)
does not provide a direct reference to the capac-
ities, in system terms it remains unchanged for
Austria, and significantly below the level of the
innovation leaders.®

The burdening of the universities with the rel-
atively high number of students and the compa-
rably low financial and human resources is im-
mense and results in considerable efficiency loss-
es. The attractiveness of the universities certain-
ly also suffers from this. An indication of this
could also be the “Doctorate holders STEM” in-
dicator, which has fallen markedly compared
with the group of innovation leaders. The de-
clining trend is also due to increasing graduate
numbers in the comparison countries and a stag-
nating number of doctorate holders of just over
2,200 people across Austria. The doctoral pro-
grammes evaluated as very good (the FWF doc-
toral programmes and the IST-Austria PhD pro-
gramme, for example), should therefore be ex-
panded.

Graduating from a doctoral programme in Aus-
tria also appears to have limited appeal for doc-
toral students from non-EU countries. With a
share of approximately 10 percent, Austria is
therefore clearly behind Sweden, the Netherlands

and the UK, and about equal with Ger-
many, Finland and Denmark.

It must therefore be positively stressed

that, in addition to the recently adopt-

ed “Universititsfinanzierung NEU”
(NEW university funding) and further
measures for a capacity-oriented access
control management system, measures to
improve study conditions at universities and
technical colleges, which the Austrian Council
believes are extremely suitable, are also anchored
in the government programme 2017-2022.%
The increase in the number of career positions
and the development of the university sector in
line with social requirements announced once
again (keyword: expansion of the technical col-
lege sector) must also be seen as important steps
in the right direction in this respect. However,
the funds planned for in the budget are not suf-
ficient to finance the required growth path,
which allows for an expansion of more than
1,200 study places each year.

The development of gender mainstreaming in
Austria will be observed for this report using the
“Share of female researchers”, “Share of women
in science”, “Share of women in engineering’
and “Glass ceiling index” indicators. Three of
these indicators are highly likely to have reached
the goal by 2020. To draw closer to the average
level of the innovation leaders, efforts must nev-
ertheless be intensified in the area of women’s is-
sues and equality policy. An invitation to do so
is provided in the “Gender in Focus” study by

62 According to the Student Social Survey in the 2015 summer semester 61 percent of the students were continuously or

occasionally in work. Of these 18 percent had a full-time position. For 75 percent of students a job is necessary to cover

their living expenses. The quota of study grant recipients is 19.9 percent. Only 7.4 percent here receive a maintenance

grant of an average EUR 678 per month. 12.3 percent receive a conventional study grant of EUR 307. The share of stu-

dents that receive a conventional study grant is continuously falling here: from 18 percent in the 2009 summer semester

to 12 percent in the 2015 summer semester. This can be attributed to the fact that the limits of study funding were not

increased since 2008. For this, see the “Studierenden-Sozialerhebung” (Student Social Survey) 2015: Report: Materialien

zur sozialen Lage der Studierenden 2016, chapter 10, “Erwerbstitigkeit”, pp. 60 ff.; chapter 14 “Beihilfen”, pp. 71 ff.

63 With just under 24 percent of the relevant age group the quota in Austria is clearly behind the leading countries, whose

share (with the exception of Germany with similar education and training structures) is over 40 percent. Austria’s

position is negatively influenced here by the structural differences in the comparison countries — delimitation of the

higher education sector from the secondary education sector.

64 Bundesregierung (2017): Zusammen. Fiir unser Osterreich. Regierungsprogramm 2017-2022. Vienna, pp. 69 fF.

47



the University of Vienna, which rather
impressively shows the divergent course
of career and salary developments for
women and men. Balanced gender rela-
tions can be found with assistants, pre-
docs and lecturers. Over-represented are
women in the senior lecturers group and
student employees group. Female quotas of

less than 30 percent can be found with profes-
sors and lecturers.®

This data clearly shows how fair competition be-
tween women and men in science is still not a
given, even now in the 21st century. Not the ac-
ademic qualification, but rather far more a so-
cio-political and social debate, must effectuate
an improvement in this current situation.

Recommendations of the Austrian Council for Achieving the Goals of the
RTI Strategy in the Tertiary Education System

The Austrian Council welcomes the commit-
ment in the government programme 2017-2022
to improve study conditions and the budgetary
increase specified in the estimated budget for the
performance agreement period 2019 to 2021,
with which an important step for the implemen-
tation of the planned capacity-oriented study
place management at the universities was taken.
However the Austrian Council urgently recom-
mends the path taken continue to be followed
consistently. At the same time, study funding
adjusted with the 2017 amendment should also
be continuously evaluated and indexed, to guar-
antee equal opportunity and increase social per-
meability. The number of those receiving study
grants must be significantly increased for this,
which would require an increase in the funding
rates and limits of study funding.* The increas-
es anchored in the estimated budget in this re-
spect are very welcome. However the Austrian
Council recommends a revision of the effects of
these increases, and a guarantee of the actual in-
crease in the number of recipients.

The Austrian Council also recommends the uni-
versity spending quota be increased by 2020 to
2 percent of GDP, to guarantee the financing of
the required reforms planned by the Federal Gov-
ernment, in particular however the improvement
in the supervision ratios at the universities and
the massive increase in the number of academic
career positions.”

The Austrian Council believes it is also necessary
to push through measures for the structural fur-
ther development of the Austrian university area.
To this end the tasks and functions of universi-
ties and technical colleges must be strategically
coordinated with one another more intensively
than before. In this respect the Austrian Coun-
cil supports the Federal Government’s goal of
driving forward the social requirements-orient-
ed expansion of the technical college sector, and
recommends an annual five percent increase in
the number of TC study places for this. The goal
should be to increase their share by 2040 to ap-
proximately 40 percent.®

65 Gender in Focus — Women and Men at the University of Vienna. Gender Equality and Diversity Unit. University of

Vienna (2015).

66 See Austrian Council (2017): Recommendation on the way to the forefront of innovation of 30 November 2017.

67 The Austrian Council’s recommendation on funding research and development in Austria of 30 May 2016; the Austrian

Council’s recommendation on funding for education, research and innovation in Austria of 5 September 2016; the

Austrian Council’s recommendation on budgetary priority setting in Austria of 19 December 2016.

68 See Austrian Council (2017): Recommendation for the further development of the technical colleges sector in the

Austrian education and science system of 30 May 2017.
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Research at Universities and Non-University Research Institutions

Figure 15 shows an already familiar scenario:
The “Research at universities and non-universi-
ty research institutions” area effectively remains
practically unchanged since 2010. Only one of
the total of seven indicators, “University rank-
ing/research performance”, is firmly in the tar-
get area or significantly above the average level
of the leading innovation nations. This positive
performance is contrasted for years now without
change by lagging trends behind the level of the

innovation leaders in key areas, such as the fi-

nancing of basic research or publication
activity. Evidently the performance of

the “ERC grants per inhabitants” indi-

cator, key for measuring top quality in-
ternational scientific research, has de-
clined sharply since 2010, which is largely
due to the significantly increased dynamic of
the innovation leaders, Denmark, Finland and
the Netherlands in particular.

The bibliometric data for the “Publication qual-
ity” and “International co-publications” indica-

Figure 15: Development of the goal distance and the prospect of goal achievement

in the area of research at universities and non-university research institutions, 2010 to 2018
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RTI Strategy Objectives
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tors is actually close to the average of the
innovation leaders and therefore close
to the goals of the RTT Strategy for
2020. However a declining and insuffi-
cient dynamic has for several years indi-
cated an urgent need for action here. As
the results of the statistical efficiency
analysis (see “Analysis of the Efficiency of
the Austrian RTT System” chapter) show, in
this respect there is considerable efficiency in-
crease potential, as the leading countries gener-
ate their scientific output considerably more ef-
ficiently.
There is an additional efficiency barrier in the
area of basic research funding, because despite
one of the highest R&D quotas worldwide,
there is a lack of funds awarded in competition
in Austria for this important pillar of the inno-
vation chain. Austria has indeed joined the
group of scientific leading countries in the in-
ternational comparison with the basic research
quota, however as the group developed signifi-
cantly more dynamically in the comparison pe-
riod, Austria falls back in relative terms. Switzer-
land and South Korea in particular are some
distance ahead of Austria. The target value for
basic research is 0.94 percent of GDP. The Aus-

trian basic research quota is currently just half
that — with a declining trend.

There has also been a particular catch-up re-
quirement for some time now compared with the
leading countries with regard to financing the re-
sources awarded in competition for basic re-
search. Compared with the innovation leaders,
and also other research-oriented countries, Aus-
tria continues to fall back with 22 euros per in-
habitant. Essentially this changes nothing either
with the planned budgetary increase for the FWF
Science Fund by EUR 110 million for 2018 to
2021, as it is far from sufficient to achieve the lev-
el of the comparison countries. This develop-
ment is extremely alarming, bringing rather poor
conditions for the Austria science and research lo-
cation with it. Funds awarded in competition re-
sult in higher research quality, so they could
sharply increase efficiency in basic research.
The values for Finland, the UK, the Nether-
lands and Sweden are about three times as high.
Switzerland surpasses Austria in competitive
funding of basic research with a continuous, al-
most five-fold increase in funds over recent
years. With more than EUR 100 it is therefore
the undisputed leader at the head of the inter-
national comparison. On average the innovation

Figure 16: Development of competitive financing of basic research
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leaders spend approximately EUR 67. Figure
16 also shows how the leading countries contin-
uously increase their corresponding funding,
while in Austria there is even a slight downward
trend.

The insufficient competitive funding of basic re-
search, coupled with an excessively hesitant re-
form of the universities in the observation peri-
od and an insufficient increase in the number of
career positions, certainly does not contribute to
bringing talent to Austria or keeping excellent
researchers at its universities. This is also con-
firmed by the result of the efficiency analysis (see
“Analysis of the Efficiency of the Austrian RTT
System” chapter) and by the “Doctoral candi-
dates with employment contracts” indicator,
which is significantly below the level of the lead-
ing countries. It remains to be seen if the expan-
sion of structured doctoral programmes with

the EUR 30 million provided as part of

the Higher Education Area Structural
Funding from 2017 will be sufficient to
improve the situation. Further measures

for this are certainly required.

It is therefore welcome news that the
measures repeatedly called for by the Aus-

trian Council have now also become a po-
litical concern: An increase in funding award-
ed in competition for basic research as part of an
excellence initiative is announced in the
2017-2022 government programme. It aims to
specifically support outstanding young scien-
tists and to significantly increase the level of
funding awarded in competition to universities
and non-university research institutions. Both
can make an important contribution to improv-
ing Austria’s performance with regard to the re-
sults of the efficiency analysis.

Recommendations of the Austrian Council for achieving the goals of the RTI Strate-
gy in the area of research at universities and non-university research institutions

The continuing deficit in competitive funding of
basic research compared with the innovation
leaders is considerable and acts as an impedi-
ment to the performance and international ap-
peal of scientific research in Austria. In order to
broaden the spearhead of superb research in Aus-
tria and to improve the framework conditions of
Austria as a science location, in addition to the
increase in the budget for universities for the
performance agreement period 2019-2021, the
Austrian Council again recommends consistent-
ly increasing competitively awarded resources
for funding basic research to the level of the lead-
ing countries.”

To achieve this the Austrian Council recommends
developing an excellence initiative, embedded in

Austria’s science and research landscape, which is
equipped with considerably more resources, to
thus on one hand create more attractive research
conditions for domestic and international top
executives, and on the other hand to meet the re-
quirements for successful participation in top
quality international research.”

As an accompanying measure for the implemen-
tation of the excellence initiative, the Austrian
Council also recommends a strategic expansion
of modern research infrastructures with long-
term planning horizon. This will require the pro-
motion of research infrastructures across institu-
tions and the bundling of federal and state re-
sources via “Matching funds for research infra-
structures’.

69 See, inter alia, Austrian Council (2017): Recommendation on the way to the forefront of innovation of 30 November
2017; idem (2017): Report on Austria’s Scientific and Technological Capability 2017. Vienna, p. 49 f.

70 Austrian Council (2018): Recommendation for an excellence programme to promote science as key for more coopera-

tion and competition in basic and top-quality research of 22 March 2018.

51



Prospect of goal achievement by 2020
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Research and Innovation in the Corporate Sector

A look at figure 17 reveals how there is

still considerable potential to increase
efficiency over the years in the corporate

sector as well. Seven indicators are in-

deed currently above the level of the lead-

ing countries. The majority of the indica-
tors continue, however, to be still behind the
innovation leaders, and some with clearly neg-

ative trends in places. Taken together this pres-
ents a problematic performance barrier for in-
novation activities, especially in the area of start-
up activities,

because despite the increased importance of
start-ups in political awareness, the start-up dy-
namic in Austria is still behind the targets of the
RTT Strategy. The core reasons for this in par-

Figure 17: Development of the goal distance and the prospect of goal achievement

in the area of research and innovation in the corporate sector, 2010 to 2018
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ticular include the insufficient availability of
private financing forms, such as venture capital
or crowdfunding, and the adverse bureaucratic,
regulatory and taxation framework conditions
that entrepreneurs have to deal with in Austria.
Costs and the time taken to set up a limited li-
ability company (GmbH), as well as its legal
structure, must in particular be emphasized here.
Ultimately the start-up regulations in Austria
create detrimental framework conditions for
start-ups, which is also reflected in Austria’s be-
low average score in the efficiency analysis (for
this see “Analysis of the Efficiency of the Austri-
an RTT System” chapter).

This is also confirmed by a current analysis of
the framework conditions for innovative start-
ups in Austria commissioned by the Austrian
Council.”" On the basis of the information and
estimates collected here, it becomes clear that the
start-up process in Austria (especially in the in-
ternational comparison) is characterised by high
bureaucracy and significant time and financial
strains for Start-Up Founders. The biggest hur-
dles in the start-up process here are the (as a rule)
legally mandatory presence of a notary as a for-
mal requirement, the process for entry in the
commercial register, and in general the inflexi-
bility of the limited company (GmbH) legal
form.

In this respect the Austrian Council welcomes
the de-bureaucratisation regulations brought
forward in the current government programme,
such as removal of the obligation to publish in
the official gazette section of the Wiener Zeitung
and publication requirements for businesspeo-
ple in the Edicts Archive of the Ministry of Jus-
tice. These are a first step, but they must go fur-
ther, as already stated above.

In addition to the start-up regulations, the main
weak point here is the availability of private ven-

ture capital, and risk capital in particular.

The trend is still declining here, and a
change by 2020 cannot be expected un-

der the current conditions (see figure

17). Despite the specific measures of

the public sector, the Start-Up Fund trans-

acted by aws, the Business Angel Fund and

the Venture Capital Initiative, for example, to
counter the supply problem, Austrias posi-
tion in the international comparison has not
improved, but rather has even deteriorated. This
is also confirmed by the results of the GEM
2016 Austria Report. The experts surveyed be-
lieve when it comes to the financial environ-
ment for start-ups, Austria is at the bottom end
of the field of the European comparison coun-
tries.”” As already stated several times, there is a
particular deficiency in internationally compet-
itive framework conditions, which would be a
requirement to enable institutional investors in
Austria to invest in this area.”” There is scarcely
any progress to speak of here. There are still no
plans for a private equity legal framework.
Added to this is the fact that the Austrian fund-
ing system for innovative start-ups in the inter-
national comparison may be very comprehen-
sive, but it is characterised by a high level of
complexity and lack of transparency (for this
see also the “Governance and Financing of the
RTT System” chapter). The observable political
practice of launching small, subcritical funded
programmes for reasons of public perception of
the costs of established, well-functioning mech-
anisms is problematic here. A streamlining and
a re-structuring would be urgently required here
to make access to the system easier for potential
Start-Up Founders.

The Austrian Council believes the further for-
mulation of the innovation and funding concept
with the establishment of regulatory “sandbox-

71 Ruhland, S. / Kaufman, J. (2017): Analyse der Rahmenbedingungen, Hemmnisse und Hindernisse fiir innovative

Unternehmensgriindungen in Osterreich. Study commissioned by the Austrian Council.

72 Global Entrepreneurship Monitor 2016. Report on the entrepreneurship situation in Austria.
73 Jud, T. (2013): Functional model and framework condition of risk capital financing. In: WIFO-Monatsberichte 2013,

86(8), pp. 663-672.
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es” for innovative companies announced
in the government programme, the spe-
cific funding of business model innova-
tions and the funding of test environ-
ments and test labs are also positive
steps. With regard to the confirmed ex-
pansion of the GIN programme, howev-
er, it should only go ahead after the evalu-
ation of success to date has been presented.
This is, however, not only about the increase in
start-up numbers anchored in the RTT Strategy,
but rather also and especially about their devel-
opment over the course of time, if we want to
benefit from the economic effects associated
with them (employment, economic dynamic,
competitive head start). The first years of a start-
up in particular see especially high risk and a
high number of company closures. According to
the Austrian credit protection association (KSV),
founded in 1870, more than one third of new
start-ups do not survive the first three years. It
also believes the reasons for failure are mostly a
lack of business expertise and insufficient plan-
ning.”* There would therefore be no point in
increasing the number of start-ups while they
still have no access to upscaling (demonstrator
development, prototypes, etc.) and markets. It
is also true in most cases that the networking of
small companies with big ones is very effective.
But please note, it is in the nature of start-ups
that many also “fail”. The essential message here
should therefore not be to “try to reduce fail-
ures”, but rather to promote the growth of
promising ventures.
Provision of secure, primarily private follow-up
financing is also required in this respect. Loca-
tion Austria’s low level of activity means, how-
ever, there is a lack of private venture capital in
the country.” The body politic is urgently re-

quired to create more attractive framework con-
ditions here, both to bring investors to Austria,
and to mobilise potential private Austrian in-
vestors, such as appropriate legislative and tax-
ation framework conditions for private equity —
with an improvement in the quality of the Aus-
trian capital market and assessment stipulations
of pension and insurance funds, for example.”
In this respect the Austrian Council welcomes
the current initiative in the new Federal Govern-
ments programme to promote alternative fi-
nancing methods with the expansion of funds-
of-funds models and easier tax processing of pri-
vate investments in higher risk projects.

The start-up numbers in the services area and jobs
in rapidly growing companies do indeed show
slightly positive trends, but it would be wrong to
expect target attainment by 2020. Start-up activ-
ities in the material goods area on the other hand
are declining, as is the economy’s knowledge in-
tensity. Technologically important patents have
developed slightly positively in their dynamics,
however are still behind the innovation leaders.
With patents in foreign ownership, Austria is
currently still ahead of the innovation leaders,
but with trends staying as they are it will be sur-
passed by 2020. The same applies for innovative
SMEs, which, however, show a positive develop-
ment trend. The Austrian medium sector is in-
creasingly more innovative and therefore signifi-
cantly contributes to increasing the national in-
novation performance due to the small-scale
structure of the Austrian economy. This is also re-
flected in the increasingly positive development
trend of sales generated with innovation. The
previous “lighthouse” in the corporate area (the
cooperation between science and leading compa-
nies) is still well ahead of the innovation leaders’
average, but has lost positive dynamic.

74 DiePresse.com on 12 August 2010. Jungunternehmer: Ein Drittel scheitert in ersten 3 Jahren.

75 Der Standard on 18 May 2016. Start-ups: Noch immer wenig privates Risikokapital in Osterreich.

76 See, inter alia, Peneder, M. (2013): From the “dry valleys” of venture and growth funding. In: WIFO-Monatsberichte,

86 (8); pp. 637-648.
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Recommendations of the Austrian Council for achieving the goals of the
RTI Strategy in the area of research and innovation in the corporate sector

The Austrian Council recommends the funding
package for start-ups be better coordinated and
access for entrepreneurs be made easier. Just a
few programmes of critical financial spending
should be offered. The adjustment of existing
measures should take priority here over the cre-
ation of new programmes. More intensive com-
munication and publication work are also re-
quired here, as is increased coordination be-
tween the funding offer service and the adviso-
ry service.”

The Austrian Council recommends setting up a
central and highly visible contact point for in-
novative entrepreneurs for each region (with the
appropriate adjustment of the existing AplusB
centres or adjustment of the services of the Eco-
nomic Chamber’s start-up service) and that the
bureaucratic and regulatory framework condi-
tions for funding start-ups must also be contin-
uously improved. In a first step, the (as a rule)
legally mandatory presence of a notary as a for-
mal requirement should therefore be done away
with, the inspection obligation of the register
court should be limited and a liberalisation of
the share classes with limited companies should
be introduced.

The Austrian Council supports measures to fur-
ther reduce debt relief after insolvency and lig-

uidation times for honest entrepreneurs,

so that failed start-ups get a second

chance quicker than they used to.” For

this reason, the current move towards the
amendment on personal bankruptcy in the
Federal Government’s Work Programme is al-
so very welcome.

The Austrian Council recommends a tax relief
and support with social security funds in wage
moderation. It therefore welcomes the inciden-
tal wage costs promotion recently rolled out by
aws. This is however conceived as promotion
and restricted to three years. To also ensure
structural effects, this measure should be
arranged as a permanent aid in the form of a ba-
sic waiver and a reduction in incidental wage
costs in the first years.”

In addition to funding by banks, the Austrian
Council also recommends developing funding
options for innovative entrepreneurs and SMEs.
A suitable framework is required to increase eq-
uity capital intensity from the private side, such
as appropriate legislative and taxation frame-
work conditions for private equity, an improve-
ment in the quality of the Austrian capital mar-
ket and assessment stipulations of pension and
insurance funds, for example.

77 See Austrian Council (2016): Report on Austria’s Scientific and Technological Capability 2016. Vienna, pp. 32 ff.
78 See European Commission (2014): Trade and Industry, SBA data sheet 2014, AUSTRIA.

79 Austrian Council (2018): Recommendation for the improvement of the framework conditions for starting innovative

companies in Austria of 22 March 2018.
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Prospect of goal achievement by 2020
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Governance and Financing of the RTI System

Figure 18 shows how Austria’s perform-  gramme directly address this subject area, and the
ance in the area of governance and fi-  Austrian Council believes they will improve the
nancing of the RTT system is clearly be- efficiency of the Austrian RTT system and inno-
hind the level of the innovation leaders.  vation performance. This is urgently required
Clearly it has not been possible to substan-  because the level of most of the indicators is be-

tially change the situation over the compar-  low that of the leading countries.
ison period and increase Austrias performance.  Austria’s EU Council Presidency coming up in
It is therefore welcome news that a number of the  the second half of 2018 will bring with it im-
objectives and measures of the government pro-  portant pointers for the future cornerstones of

Figure 18: Goal distance and prospect of goal achievement in the area of governance
and financing of the RTI system, 2010 to 2018

Austria will achieve the goal by 2020 Austria has achieved the goal and remains in front until 2020
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Sources: See Appendix 1, WIFO presentation. Raw data, see Appendix 2. Explanation, see Appendix 3.
Note: Goal distance = Austria actual value compared to the innovation leaders’ actual value (average value most recent available year DE, DK, FI, GB, NL, SE);
Prospect of goal achievement = ratio of value projected for Austria in 2020 to the national goal or the value projected for the innovation leaders in 2020.
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the European Research Area. The domestic re-
search community sees itself faced with higher
competition from Southern and Eastern Eu-
rope in the competitive contest for European
funding. The return quotas that recently rose
sharply could therefore fall in coming years,
which would be explained by the increased
competitiveness of these countries. It is there-
fore all the more important to maintain and ex-
pand the established structures for supporting
and advising researchers. References and scien-
tific capital must be built up to be able to par-
ticipate as project partners at European level.
The national funding mechanisms for domes-
tic institutions are therefore essential and must
be coordinated in this direction with regard to
future EU projects. The redesign of the RTI
Strategy anchored in the government pro-
gramme must satisfy these requirements and
create the appropriate strategic basis with high
planning security with regard to framework
conditions, objective and financing.

In this respect the Austrian Council expressly
welcomes the Federal Government’s plans to
update the RTT Strategy.” The first important
steps for this have been introduced with the
continuous analysis process of Austrian innova-
tion performance by the OECD and the
planned publication of the OECD Review of In-
novation Policy for the end of 2018. As part of
the strategy development, the Austrian Council
believes special attention should be paid to the

continued increase in innovation efficien-

cy. The planned set-up of an annual Fed-

eral Government RTT summit, repeated-

ly recommended by the Austrian Coun-

cil, is also welcomed.*' The topics of re-

search, technology and innovation will
consequently be awarded more political

focus than was previously the case. It can al-

so be used to initiate an active and comprehen-
sive RTT policy reform process and strategical-
ly drive forward the implementation of the new
RTT Strategy under the direction of the Feder-
al Chancellery and in cooperation with all min-
istries responsible for RTT.*

The Austrian Council has referred various times
to the high complexity and in places excessive di-
versification of the research funding system.*
The Court of Auditors has also drawn attention
several times to the problem, most recently, for
example, with regard to the fragmentation of the
Federal Government’s research programme.*
The domestic performance in terms of an input-
output consideration exhibits very clear weak-
nesses compared with other countries: In addi-
tion to tendencies to over-regulate, these in par-
ticular include fragmentations, unclear respon-
sibilities and a complex, non-harmonised body
of rules for individual mechanisms. This prob-
lem is addressed in the government programme
and, among other things, the unbundling of the
interfaces between ministries and agencies is
topicalised, which is considered an important

80 Bundesregierung (2017): Zusammen. Fiir unser Osterreich. Regierungsprogramm 2017-2022. Vienna, p. 76 f.

81 See, inter alia, Austrian Council (2013): Weiffbuch zur Steuerung von Forschung, Technologie und Innovation in

Osterreich. Vienna, pp. 22; idem (2015): Report on Austria’s Scientific and Technological Capability 2015. Vienna,

pp- 69 f; idem (2017): Recommendation on the way to the forefront of innovation of 30 November 2017.

82 See Austrian Council (2017): Recommendation on the way to the forefront of innovation of 30 November 2017.

83 See Austrian Council (2013): Weiflbuch zur Steuerung von Forschung, Technologie und Innovation in Osterreich.

Vienna, pp. 11 ff.; idem (2015): Report on Austria’s Scientific and Technological Capability 2015. Vienna, pp. 60 ff;

idem (2017): Recommendation on the way to the forefront of innovation of 30 November 2017.
84 Rechnungshof (2018): Development of selected federal research programmes. Reihe Bund 2018/12; idem (2016):

Forschungsfinanzierung in Osterreich. Reihe Bund 2016/4.
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step towards increasing the efficiency of
the funding system with the further
measures implemented by the Austrian
Council.”
Researchers believe, however, that both
improved transparency of the offers and
a significant revision of the multitude of
funding criteria, guidelines and account-
ing criteria are required. A considerable
amount of the work in projects is dedicated
solely to excessive verification management. The
level of complexity for documentation is high,
and with the use of various funding mechanisms
it is not only extremely work-intensive, but
rather also requires special solutions, as conflict-
ing criteria are demanded in places. Making re-
search funding more attractive and improving
the ratio of input to output therefore then re-
quire a holistic consideration of the current sta-
tus, or in any case a radical revision of the reg-
ulations on all levels, especially the many, most-
ly piecemeal regional funding mechanisms as
well. In addition to simplification and work re-
duction, the emerging legal certainty could al-
so reduce the frequency of errors and increase
the input-output ratio.
In another context this could also contribute to
overcoming the efficiency barriers of the RTI
system, as the general public’s attitude to science
and research also makes its contribution to in-
creasing the significance of the policy area and
therefore pushing through the required setting
of political and budgetary priorities. The some-
times worrying developments in the interna-
tional political arena with regard to the impor-
tance of science and evidence-based knowledge
acquisition should illustrate the relevance of sci-
ence and research’s dialogue with the general
public even more than it has in the past. The
three relevant indicators (“Personal interest in
science”, “Positive attitude towards science” and
“Benefits of science for the economy”) in figure

18 reflect the continuing low personal interest
in science, and the assessment of the benefit of
knowledge acquisition requires massive efforts
by Austria in this area. Research funding most-
ly only includes dissemination in the faculty
and only marginally considers the discourse with
the general public. A change in evaluation cri-
teria for researchers could have greater bearing
on this aspect and, for example, have an influ-
ence during the course of a doctorate and habil-
itation. An incentive system on compensation
via ECTS would entail low costs and could con-
tribute, for example, to increasing awareness of
the importance of science, research, technology
and innovation, as well as intellectual property
and knowledge acquisition among large swathes
of the population.

The funding of research, technology and inno-
vation is an important cornerstone in achieving
the objectives of the RTT Strategy. As figure 18
shows, sufficient dynamic is not identified with
the key indicator for financing, the R&D quo-
ta, to achieve the national goal of a 3.76 percent
R&D quota by 2020, even if the quota in the
international comparison is already above aver-
age high and the dynamic has improved with the
“R&D private” indicator compared with previ-
ous years. This observation is confirmed by re-
cent study results, which outline the required
path to achieving the research quota goal.* An
increase in R&D expenditures from EUR 11.3
billion by 38.5 percent to EUR 15.7 billion by
2020 would be required to achieve the targeted
3.76 percent, assuming a starting value of 3.06
percent (postulated at the time the study is pub-
lished). With a steady closing of the gap to the
public sector target share of one third (36.6 per-
cent to be precise), the public sector financing
of the spending would have to increase from
EUR 4.1 billion by 26.1 percent to EUR 5.2 bil-
lion; private from EUR 7.2 billion by 45.7 per-
cent to EUR 10.5 billion (see figure 19).

85 Bundesregierung (2017): Zusammen. Fiir unser Osterreich. Regierungsprogramm 2017-2022. Vienna, pp. 77 fF.

806 Strauss, A. / Janger, J. (2018): Forschungsquotenziele 2020. Study commissioned by the Austrian Council. Vienna,

WIFO.
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The figures of the estimated budget of 21 March
2018 imply that the increase rates of the public
sector share (assuming all other factors remain

lion) and 7.1 percent of the estimated
global spending and has increased fur-
ther due to the nominally sharply in-

the same) are not sufficient to achieve the goal  creasing GDP in particular. In optimistic pgc;:z::ze
of a research quota of 3.76 percent. The fund-  and pessimistic scenarios with current
ing gap will not get smaller either, which is why  trends continuing as they are, WIFO cal-
it is unlikely that Austria can achieve the quota  culates the probable size of the R&D quo-
goal it has set itself in the RTT area. ta in 2020 (while including the usual con-
The size of the “gap” to the target value is also  fidence intervals and uncertainty factors): In
interesting. It is currently at 0.36 percentage  the optimistic variant the R&D quota in 2020
points (2014: 0.05; 2015: 0.14, 2016: 0.24) or  achieves a value of 3.29 percent, 0.47 percentage
EUR 1,316 million (2014: EUR 171 million;  points below the target value, but higher, for ex-
2015: EUR 461 million; 2016: EUR 851 mil-  ample, than in Germany or Denmark at the mo-
Figure 19: Financing path to achievement of the R&D quota target of 3.76 percent in 2020,
in EUR millions
18,000 4.0%
B Public R&D financing W Private R&D financing - R&D quota (right axis) ;6%
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Source: WIFO research rate targets 2020. The calculation is based on an R&D quota of 3.06 percent in 2017 assumed at the time of publication.
According to Statistik Austria’s global estimate of 19 April 2018 the quota was actually at 3.16 percent.
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ment; in the pessimistic scenario the val-
ue is 2.98 percent, whereby it would fall

back below the starting level.
Regardless of the actual development of
the quota, the new RTT Strategy should
allow for a reformulation of the quota
target, which is oriented on the Austrian
industrial structure.” Some thought might
even be given to completely replacing input
goals with output goals, to counter the existing
trends towards input-oriented control and to
focus even more on the effectiveness and effi-

ciency of R&D investments.

With regard to the innovation efficiency prior-
ity issue, once again reference must be made at
this point to the fact that, in addition to the
complexity and lack of transparency in research
funding with the resulting friction losses, for
years now divergent development trends with re-
gard to the public and private financing shares
on one hand, and the funding of basic research
and applied research on the other hand, both re-
sult in imbalances in the distribution of funds.
These must also be identified as significant ef-

ficiency barriers for the RTT system.
Firstly there is an imbalance with the pro rata
distribution of R&D expenditures. The shares in
overall spending for R&D of EUR 12.3 billion
for 2018 forecast by Statistik Austria have in-
deed, as intended by the RTT Strategy, developed
in the right direction, however the goal of a ra-
tio of 30 percent public to 70 percent private
funding was not achieved. According to the
2018 global estimate, the public share in R&D
expenditures is 34.6 percent, so the private share,
that is the corporate sector including shares from
abroad, contributes 65.4 percent. The national
goal of the RTT Strategy has therefore not been

achieved. Although the private funding share
in Austria is slightly above the average level of
the innovation leaders, most of the leading com-
parison countries actually have a funding struc-
ture of close to 30 to 70.%

At the same time business spending in Austria
for R&D is financed more by the public sector
than in the leading innovation nations. The
state-financed share of the funding of corporate
research in 2015 (last available year with com-
parison figures) in Austria was 0.27 percent of
GDP and therefore approximately 0.1 percent-
age points of GDP higher than the average of 21
EU countries.” Compared with this the corre-
sponding shares with the innovation leaders —
Switzerland (0.03), the Netherlands (0.17),
Denmark (0.13), Germany (0.07), Finland
(0.07), the UK (0,23) and Sweden (0.13) — are
all significantly lower, and this still before the in-
crease in the research premium from 10 to 12
percent in 2016.”

On the other hand the growth in basic research
in Austria was lower than the growth in public
sector funding for corporate research and the
growth in public sector financing of R&D at
universities and non-university research insti-
tutions was lower than the growth of public sec-
tor financing of corporate R&D. Furthermore,
with public sector R&D expenditures there is also
an imbalance between core funding and fund-
ing awarded in competition, which should be
corrected in the interests of increased competi-
tiveness.

Ultimately an imbalance in the budgetary prior-
ity setting at federal level can be seen on the
whole, because only 13.4 percent of direct feder-
al funds go into the RTT area, compared with 26
percent for agriculture and forestry or 22 percent

87 The R&D quota target could be defined, for example, with an R&D quota adjusted to the industrial structure, or an

adjusted quota could specify bands for the unadjusted R&D quota.

88 For this, see Statistik Austria (2018): Research and experimental development in the international comparison,

SB 8.1, p. 22.

89 See http://www.oecd.org/sti/rd-tax-stats.htm

90 Data source: OECD Main Science and Technology Indicators. The figures refer to the last available year. For this, see

also Deutsches Institut fiir Wirtschaftsforschung Berlin (2016): Funding of private research and development in OECD

countries: always more, but always less efficient. DIW weekly report no. 8/2016, p. 149-157.
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for social security.” A revision of the appropriate
use of funding in the RTT system and elsewhere
will therefore be unavoidable to produce an ap-
propriate forward-looking approach for public
sector funds.

Due to the restrictive data situation in Austria,
however, an analysis of the overall efficiency of
the funding system is currently only possible
within limits. However, meaningful informa-
tion about the mechanisms of action of the de-
vices used and their interactions, and especial-
ly of those between the sharply increased re-
search premium and direct funding, would be
required to increase funding efficiency. This al-
so requires an adjustment of the Federal Statis-
tics Law, to enable scientific access to corporate
microdata while still respecting all data protec-
tion requirements according to the internation-
al example. Without the relevant basics it will
not be possible to revamp and make the system
for public sector research funding more effi-
cient in terms of the required future orientation
of state spending.

It is therefore welcome news that the govern-
ment programme will afford a prominent posi-

tion to the area of financing RTT activi-

ties. With the implementation of the Re-

search Financing Act already anchored

in the RTT Strategy, an agreement on re-

search and development will be adopt-

ed, which ensures long-term RTT financ-

ing and guarantees more planning securi-

ty.”” In addition to a reduction in bureau-
cratic hurdles, this will therefore also entail a
continuous annual increase in federal research
spending, to actually achieve the Government’s
targeted research quota of 3.76 percent. This
announcement is a true innovation in the Aus-
trian RTT policy and is expressly welcomed by
the Austrian Council, because it for the first
time guarantees long-term planning security.
However, as Austria’s R&D quota is already
above average, structure reforms that enable a
more efficient and more effective use of re-
sources must be linked with this increase. The
Austrian Council therefore also welcomes the
fact that the government programme intends
to give preference to awarding the additional
public funding in competition, where systemi-
cally possible.

Recommendations of the Austrian Council for achieving the goals of the
RTI Strategy in the areas of governance and financing

The Austrian Council recommends affording
greater attention to an increase in the efficien-
cy of research funding in the future than was
previously the case. This will require the consis-
tent removal of obvious efficiency barriers, such
as overlapping multiple structures, over-regula-
tion, fragmentations, unclear responsibilities
and a complex, non-harmonised body of rules
for individual mechanisms. Necessary reforms
should be worked out with the inclusion of rel-
evant stakeholders, such as research institutions,
industry and essential users, and should target
the simplification of funding structures and

processes, and above all guarantee legal certain-
ty. The holistic consideration in the interests of
multi-level control will raise the potential of all
mechanisms and ensure a more efficient inter-
action of EU level, national programmes and re-
gional funding. A further concentration of re-
search-specific spending on fewer organisation-
al units is also required, as is a reduction in the
number of funding programmes. The practice of
updating once established mechanisms without
limit should be consistently scrutinised, and fi-
nancially ineffective programmes should be bun-
dled. A further reduction in the number of fund-

91 For this see Parliamentary Budget Office (2017): Funding Report 2015. Vienna, p. 13.
92 Bundesregierung (2017): Zusammen. Fiir unser Osterreich. Regierungsprogramm 2017-2022. Vienna, p. 77.
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ing agencies should be reflected at state
level in particular, but at federal level as
well.”
The Austrian Council recommends
pushing through suitable initiatives that
contribute to increasing the importance of
science and research among the general
public. An incentive system should also be de-
signed, which rewards the participation of sci-
entists in the dialogue with society and in pub-
lic discussions within the scope of their scientif-
ic careers.
The Austrian Council welcomes the research
funding act anchored in the government pro-
gramme, with which the medium to long-term
stability of RTT funding in Austria will be se-
cured. In this context it also recommends a re-
vision of the appropriate use of funding in the
Austrian RTT system. Due to the low output
efficiency compared with the innovation leaders
(with given above-average inputs), the Austrian
Council recommends this ratio be examined in
even more detail, especially with regard to how
Austria can improve in innovation efficiency

terms (for this see the “Approaches to increasing
innovation efficiency” chapter). For this pur-
pose the Austrian Council once again recom-
mends an improvement in the access to and sci-
entific use of federal statistics data.”

To increase innovation efficiency, the Austrian
Council also recommends a concentration of
public resources and mechanisms to increase
the incentive effect on private R&D expenditures,
whereby the ratio of the public to private fund-
ing share could develop from 34.6 to 65.4 per-
cent at the moment further towards

30 to 70 percent. The ratio between awarded in
competition and core financed public funds
should also be shifted in favour of the awarded
in competition share.

As only 13.4 percent of all direct federal fund-
ing in Austria flows into R&D, the Austrian
Council also recommends a revision of the
budgetary priority setting. The goal must be to
make state spending significantly more future-
oriented. Special focus should also be afforded
here to the competitive awarding of funds, es-
pecially for basic research.

93 See, inter alia, Austrian Council (2017): Recommendation on the way to the forefront of innovation of 30 November

2017.

94 Austrian Council (2017): Recommendation on the way to the forefront of innovation of 30 November 2017.
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Key Results

The analysis of the input-output ratio  among the efficient countries in any area of the
performed for this report, whose results ~ RTT system. Although it is not in the bottom
were presented in the “Analysis of the  third in any area either, Austria’s innovation ef-
Efficiency of the Austrian RTI System”  ficiency is nonetheless significantly below the
chapter, clearly shows that Austria is not  average level of the innovation leaders. The re-

Figure 20: Overview of Austria’s performance in all areas of the RTI Strategy
in relation to the innovation leaders
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Sources: See Appendix 1, WIFO presentation. Raw data, see Appendix 2. Explanation, see Appendix 3.
Note: Goal distance = Austria actual value compared to the innovation leaders’ actual value (average value most recent available year DE, DK, Fl, GB, NL, SE);
Prospect of goal achievement = ratio of value projected for Austria in 2020 to the national goal or the value projected for the innovation leaders in 2020.
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sults show Austria’s familiar strengths and wea-
knesses and those of the comparison countries
in detail.

In the science area the USA, the UK and Swit-
zerland are the leading countries, whereby they
not only achieve high outputs, but rather also
use their inputs relatively efficiently for this.
Austria ranks only 17th with this appraisal. In
the areas of technology and innovation it is the
patent-intensive, strong exporting countries,
Japan, Germany and again Switzerland, which
take the top places among the leading innova-
tion nations with regard to an efficient conver-
sion of input to output. In the technology area
Austria is ranked 13; in the innovation area 18.
There is therefore considerable potential in all
three areas to increase the efficiency of the Aus-
trian RTT system.

Austria’s potential to accelerate its outputs in
this respect is between 16 and 37 percent. If it
did manage to use its input with similar effi-
ciency to that of the countries identified as ef-
ficient, Austria could increase its output in the
science area with the same input by 16 percent.
In the technology area, Austria’s potential to
increase its output is even 37 percent, and in the
innovation area it is 17 percent. Austria there-
fore has room for manoeuvre in all areas, to
achieve more output with the given resources.
Among the innovation-strong countries, Ger-
many and Switzerland are constantly efficient.
South Korea and Japan also rank right at the
top; however, data availability is limited with
these countries. Among the catching up coun-
tries the Czech Republic, Hungary and Slova-
kia are continuously efficient. The analysis al-
so shows that, in very general terms Switzerland
and Germany in particular, as well as Ireland in
science and the Netherlands in the technology
area, can be considered reference countries for
Austria. These are the efficient countries that
Austria is closest to with regard to its input-out-
put combination, and whose RTT systems are
easiest to compare with Austria’s, which makes
them realistic benchmarks.

The areas of science, technology and innovati-
on examined in aggregated form with the effi-
ciency analysis were also discussed in differen-

tiated form in the Austrian Council’s pre-

vious reports. A set of indicators orient-

ed on the elements of the RTI Strategy

and which enables illustration of a

trend development from 2010 to today,

which also allows conclusions on the ef-

fects of the implementation activity of

the RTT Strategy, was used for this. The de-
tailed results of this indicator-supported ana-
lysis are addressed in the “Evaluation of Austria’s
Performance Relative to the Goals and Measu-
res of the RTT Strategy” chapter.

Figure 20 provides a summarised overview of
this analysis and the performance of the Austri-
an RTT system in relation to the leading inno-
vation nations. It maps all 74 indicators for the
objectives of the RTT Strategy in the compari-
son with the average level of the innovation
leaders. The figure illustrates the areas in which
the goals of the RTT Strategy have already been
achieved and Austria’s performance and deve-
lopment dynamic is better than that of the in-
novation leaders — all indicators in the right
top quadrant — and in which it is behind the
leading nations, and with development trends
remaining as they are, has no realistic chance of
achieving the level of the leading nations by
2020 (all indicators in the left bottom qua-
drant).

The figure also shows that the greater part of the
indicators is in the left bottom quadrant. This
overall situation has not changed much since
2010. This means that Austria’s catch-up dyna-
mic is insufficient on the whole to achieve the
goals of the RTT Strategy and the level of the in-
novation leaders. Those areas that will not
achieve their objectives by 2020 as they current-
ly stand, predominantly affect the problem are-
as of the Austrian RTT system already addressed
several times by the Austrian Council, in the
education system, at the universities, with in-
novative start-ups and in research funding.
The overview in table 4 illustrates the insuffi-
cient level of goal achievement with regard to
the objective of the RTT Strategy. On the who-
le, positive trends can only be seen in about half
of the target areas, that is, only 49 percent of the
indicators show an improvement in the goal
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distance and prospect of goal achieve-
ment. Across and beyond all areas the
average goal distance (86) from the in-
novation leaders (=100) has remained
almost unchanged compared to 2010
below the dynamic required to achieve
the goal. It is therefore quite clear that the
development process of all indicators is
currently insufficient, and with Austrian in-
novation performance, on the whole there are
still catch-up requirements if the goals of the
RTT Strategy are to be achieved by 2020.
Compared with the base year 2010 the overall
findings have deteriorated on the whole. For all
74 indicators for measuring the goal achieve-
ment of the RTT Strategy, taken together the
prospect of goal achievement has not changed,
and the average goal distance has grown slightly
by one percent. Comparable positive develop-

ments can only be seen for two areas of the RTI
Strategy: the education system (without tertiary
area) and basic research. In these two areas goal
distance and prospect of goal achievement have
improved since 2010 with close to two thirds of
the indicators. In the corporate research area the-
re were positive changes with approximately half
the indicators; in the other areas only less than
40 percent of the indicators improved. On the
other hand the level of 60 percent of the indica-
tors has fallen since 2010 in the areas of priori-
ty objectives and tertiary education.

The area of “Research at universities and non-
university research institutions” currently scores
the worst. Goal distance (77) to the leading na-
tions continues here at the highest and the pro-
spect of goal achievement (76) at the lowest.”
This situation could however improve signifi-
cantly in the future. With an unchanged trend

Table 4: Overview of the average goal distances and prospects of goal achievement and changes
in comparison with 2010

Number of Average Average Indicators Indicators A(\:/ﬁ:ra]gz %D A\é?]r:,?geeﬂSA
bjectives GD risen in% fallen in% f ;
obj percentage points | percentage points
Total 74 86 86 31% 28% 49% 46% -1 0
Priority 10 93 90 30% 20% 40% 60% -6 2
objectives
Education 15 91 93 33% 33% 67% 21% 7 14
Tertiary education 15 87 9 13% 27% 40% 60% 1 -5
Basic 7 7 76 43% 43% 1% 29% -4 15
research
Corporate 19 89 89 42% 21% 47% 53% -4 -3
innovations
Governance and 8 82 80 13% 13% 25% 38% -1 -16
fincancing

Sources: See Appendix 1, raw data see Appendix 2.

Note: Innovation leaders (IL) average = 100. Goal distance (GD) average: Where is Austria currently relative to the ILs?

Average prospect of goal achievement (PGA): Where will Austria probably be in 2020 relative to the ILs, on the basis of development in the past?
Goal achievement 2016: What proportion of the goals have currently been achieved? Goal achievement 2020: What proportion of the goals will
probably been achieved in 2020?

95 See Appendix 3 for an explanation of these values.
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in 2020, approximately half of the objectives in
this chapter of the RTT Strategy will be achie-
ved. Measured on the percentage of indicators
that will have achieved the goal by 2020, the
“Research at universities and non-university re-
search institutions” area ranks ahead of all ot-
her areas. From this perspective the areas of
“Governance and financing” with 13 percent
and “Priority objectives” with just about 10
percent are at the bottom end of the scale.

In contrast to this, measured on the level of goal
achievement, the areas of “Priority objectives”,
“Education system” and “Research and innova-
tion in the corporate Sector” currently have the
best performance. The development dynamic
and therefore the outlook until 2020 will, ho-
wever, not match the current performance, as
from today’s point of view it will not be possi-
ble in any of the three areas to achieve the ave-

Significant efficiency barriers

The problem areas of the Austrian RTT system
identified with the analysis supported with in-
dicators are also some of the key areas under
construction that stand in the way of increasing
the efficiency of the Austria science and inno-
vation location. The Austrian Council has re-
peatedly described these in its previous reports
on Austria’s scientific and technological capabi-
lity. They are in the education area, in the edu-
cation sector, especially the universities, and
basic research, in the area of research funding
and in the area of start-up activities. Structural
reforms to increase efficiency are urgently requi-

rage level of the innovation leaders and

the objectives of the RTT Strategy, let

alone surpass them.

On the whole, while considering the
prospect of goal achievement, a mere 27
percent of all objectives of the RTT Stra-

tegy will be achieved by 2020. There is
currently not one single area of the RTI
Strategy in which both the goal distance and
the prospect of goal achievement are above the
average level of the innovation leaders. With
this insufficient development dynamic, from
today’s point of view it can therefore not be as-
sumed that the goals of the RTT Strategy can be
achieved by 2020. This is due in good measu-
re to the significant efficiency and performance
barriers of the Austrian RTT system, summari-
sed once again as an overview in the following.

red in all these areas. The Austrian Council has
already referred several times to the existing
needs for reform.”

Added to this, however, an accentuated reallo-
cation of resources is also required, as the uni-
versities are under-funded in comparison with
those of the leading countries. The funding of
basic research, at least that awarded in compe-
tition, has stagnated for years at a low level
compared to the innovation leaders, and for
start-up activities, from an international point
of view, there is still too little funding available
across the board. In addition to structural re-

96 See Austrian Council (2017): Recommendation for policy prioritisation for the tertiary education sector, especially the

universities of 14 September 2017; idem (2015): Report on Austria’s Scientific and Technological Capability 2015.

Vienna, pp. 29 ff.; idem (2015): Recommendation for governance and management structures at the universities of

3 March 2015; idem (2014): Recommendation on the amendment to the Alternative Investment Fund Manager Act
(AIFMG) of 6 March 2014; idem (2013): Weiflbuch zur Steuerung von Forschung, Technologie und Innovation in
Osterreich. Vienna, idem (2012): Recommendation to optimize RTI-related start-ups of 19 November 2012; idem

(2011): Recommendation on the efficient implementation of research results in innovations of 24 November 2011;

idem (2011): Recommendation to create suitable framework conditions for private equity of 24 November 2011;

idem (2011): Recommendation on the introduction of a participation amount of 24 November 2011.
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forms, an optimisation of the distributi-
on of the funding in the RTT system is
therefore also urgently required to re-
move the efficiency barriers.
In the education area the problem of
education inheritance, high social se-
lectivity and the insufficient expansion of
all-day education in particular are serious
efficiency barriers.
Evidently it has not been possible to exploit
the existing potential of all students to the sa-
me degree. The Austrian education system the-
refore continues to produce graduates whose
performance tends to be attributed more to
their family background than to their personal
performance capabilities. At the same time, de-
spite high financial inputs compared with the
leading innovation nations, significantly poorer
performances are yielded. On the whole this
contributes to the input-output ratio in the
education system having significant improve-
ment potential, which could be exploited with
structural reforms.
In the universities and basic research area, in
addition to the insufficient funding situation re-
lative to the leading countries, problems in the
area of governance at the universities and un-
controlled student flows in particular present an
obstacle to increased performance. The imba-
lance connected with student access to univer-
sities and technical colleges in particular is a se-
rious efficiency barrier, because while with the
innovation leaders significantly more students
are trained at technical colleges than at univer-
sities, in Austria approximately two thirds of
students attend a public university. This is also
to the detriment of the supervision ratios in
many fields of study, which consequently are
not competitive compared with international
top universities. Added to this the below avera-
ge financing situation in the area of funding
awarded in competition for basic research,
particularly compared with the leading coun-
tries, is a clear efficiency barrier for science in
Austria.
In the area of innovative start-ups, in addition
to the familiar and serious problems of the Aus-
trian capital market, which result in insuffi-
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cient availability of private financing through
risk capital or crowdfunding, the adverse bure-
aucratic, regulatory and taxation framework
conditions can also be identified as key bar-
riers. Costs and the time it takes to set up a li-
mited liability company and its legal structure
are in particular addressed with the framework
conditions. Despite some improvements in re-
cent years, the start-up regulations in Austria ef-
fectively continue to create detrimental frame-
work conditions for start-ups and the growth of
young companies.

An extremely complex system of how federal
government funding flows from the ministries
via the agencies down to the individual research
institutes has established itself in the area of re-
search funding. It exhibits signs of over-regula-
tion, fragmentation, unclear responsibilities and
a complicated, non-harmonised set of rules for
individual mechanisms, which together genera-
te high friction losses and obstruct an efficient
distribution of resources for research funding.
However, due to the restrictive data situation in
Austria, there is a lack of information on how
the efficiency of the entire research funding sys-
tem and in particular also the interaction bet-
ween the mechanisms of sharply increased tax
incentives for research funding and direct re-
search funding can be improved. The emerging
imbalance with the availability of direct and
indirect research funding and the excessive ran-
ge of funding, especially in the area of the pro
rata very high funding of individual projects, in
particular require revision.

A further efficiency barrier can be observed in
the context of the R&D financing area. Austria
is indeed very well positioned in this respect
with the highest research quotas worldwide.
There are, however, evident imbalances in the
distribution of funds, which must be corrected
in the interests of increased efficiency in the
entire RTT system. The private sector share of
all R&D funding, despite a notable closing of
the gap compared with the leading countries,
therefore continues to be below the level inten-
ded by the RTT Strategy, which requires conti-
nuous compensation by the public sector. With
public sector R&D funds on the other hand,



especially with those for universities and basic
research, an increasing imbalance between co-
re funding and funds awarded in competition
is evident, and should be revised in the interests
of closing the gap with the leading innovation
nations. And ultimately a serious imbalance

Conclusion and Recommendations

The cited efficiency barriers stand in the way of
a further increase in the capability of the Aus-
trian RTT system. Its performance in the inter-
national comparison is actually quite good, as
Austria’s efforts to join the leading innovation
nations and consequently ensure prosperity, qua-
lity of life and environmental protection have
certainly triggered a positive dynamic in some
areas. It is, however, clear from today’s point of
view that Austria, despite above average R&D
investment and the objective of the RTT Strate-
gy, will not join the group of innovation leaders
by 2020. This is primarily due to the outlined
efficiency barriers and imbalances in the distri-
bution of funds.

With an R&D quota of 3.19 percent estimated
by Statistik Austria, in 2018 Austria will invest
an above average high amount in the internatio-
nal comparison in its RTT system. At the same
time, however, this only generates comparably
moderate output. These findings apply to all
areas of the RTT system. It has clearly not been
possible to convert the above average R&D ex-
penditures into performance that is appropriate
for Austria’s advanced science and innovation le-
vel. At best we could say that, despite Austria’s
high input, performance in the areas of educa-
tion, science, research, technology and innova-
tion is stagnating compared with the leading
countries in Europe. If we compare the high
(especially financial) input with the output or
outcome generated from it, it becomes evident
that the Austrian RTT system suffers from par-
tially avoidable inefficiencies compared with the
leading countries.

The order of the day is therefore to remove ef-
ficiency barriers, and the available funds must be
used more efficiently and effectively than befo-

with regard to direct federal funds in Aus-
tria is also apparent, with only just over
13 percent flowing into the RTT area.
This is definitely not in the interests of
the frequently requested future orienta-
tion of government spending.

re, to generate increased top performances. How
this could work is demonstrated by the leading
innovation nations, especially Switzerland and
Germany, from whom Austria could learn qui-
te a bit when it comes to innovation efficiency.
In addition to structural reforms, a more effi-
cient and more effective distribution of funds
will also be required to correct the evident im-
balances in research funding. An adjustment of
the ratio of the public to private funding share
towards a share of 30 to 70, as is the case with
the innovation leaders, must also be targeted.
A number of the measures included in the go-
vernment programme can contribute to an im-
provement in the input-output ratio. It remains
to be seen, however, if and with what intensity
the Federal Government will also actually imple-
ment these measures. It also remains to be seen
what significance the new RTT Strategy planned
by the Federal Government will afford the in-
crease in efficiency of the Austrian RTT system
and the boosting of the effectiveness of science
and research funding.

Funding cuts with outputs remaining the same
would in any case be a problematic approach to
increasing efficiency for two reasons: Firstly cuts
send negative location signals, and secondly Aus-
tria continues to have catch-up requirements
with its outputs compared with the leading in-
novation countries, with, for example, scienti-
fic publications, patents and knowledge-inten-
sive start-ups. Austria has, according to the re-
sults of the analyses for this report, rather high
potential to increase its efficiency in all areas of
the RTT system examined and, similar to the lea-
ding countries, to increase its outputs with gi-
ven inputs. Austria usually ranks in the midfield
of the comparison countries, so efficiency is the-
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refore not very low. However the Austri-
an Council believes this is not sufficient
for a country that operates close to the
scientific, technological and innovati-

on frontier.
The new Federal Government will have
to concentrate more than its predecessor
on increasing the efficiency of the Austrian
RTI system and on boosting the effectiveness
of the funding of science and research. Other-
wise the obvious efficiency barriers threaten to
continue impeding the country’s success, whe-
reby Austria also runs the risk of stagnating in

the upper midfield in the future, or even falling
further back.

The Austrian Council therefore recommends
setting a political priority on the further deve-
lopment of the Austrian RTT system to join the
leading innovation nations in line with its po-
tential. In addition to working out a new RTI
Strategy, the familiar areas under construction
that stand in the way of increased innovation ef-
ficiency must also be addressed as priorities. The
most relevant aspects for this will be highlighted
in the following recommendations for what the
Austrian Council believes are the key areas of
“Education system”, “Universities and basic re-
search”, “Innovative start-ups”, “Research fun-

ding and R&D financing”.

The Austrian Council’s recommendations for increasing the efficiency of the education system

and the RTI system

The recommendations that the Austrian Coun-
cil believes are the most important to increase the
efficiency of the education system and the RTI
system are summarized in the following. For de-
tails and more specific measure proposals please
see the recommendations in the respective chap-
ters of the report, the underlying individual re-
commendations and the comprehensive “Re-
commendation on the way to the forefront of in-

novation””.

Education System

To increase the efficiency of the education sys-
tem, the Austrian Council recommends the pro-
blem of education inheritance and (across the bo-
ard) excessive social selectivity be prioritised. In
this respect the Austrian Council once again re-
commends a commitment to comprehensive
schools for 10 to 14-year-olds and the expansi-
on of all-day schools. Specific measures must be
defined here to further raise the achieved perfor-
mance level across the board. In this context the
Austrian Council welcomes the commitment in-
cluded in the government programme to quali-
ty primary school teaching, but also recommends
a significant increase in the number of qualified

teachers, and multi-lingual teachers in particu-
lar. Instead of a scattergun approach, the Austri-
an Council recommends better financial and hu-
man resources (keyword: support staff) for tho-
se schools that are confronted with special chal-
lenges, especially with regard to the socio-econo-
mic structure of their students (so-called “hotspot
schools”).

Universities and basic research

To increase the efficiency of the university area,
the Austrian Council recommends the swift and
consistent implementation of the measures an-
chored in the government programme for the
structural further development of the higher edu-
cation area and to improve the governance
structures of the universities, the study conditi-
ons and the control of student flows. In additi-
on to the structural reforms planned by the go-
vernment, it also recommends an increase in the
university expenditure rate to two percent of
GDP, to be able to finance the required upgra-
des. This also requires an increase in the private
sector financing share. To remove one of the ma-
jor efficiency barriers of the RTT system, the
Austrian Council urgently recommends the con-

97 Austrian Council (2017): Recommendation on the way to the forefront of innovation of 30 November 2017.
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tinued increase in the funds awarded in compe-
tition for funding basic research to the level of the
leading countries.

Innovative start-ups

To increase innovation efficiency, the Austrian
Council recommends the administrative and fi-
nancial hurdles for start-ups be specifically remo-
ved. To do this, first of all the adverse bureaucra-
tic, regulatory and taxation framework conditi-
ons must be improved, in particular to reduce ex-
penses, costs and set-up time for innovative start-
ups. The familiar problem of insufficient availa-
bility of private financing with risk capital or
crowdfunding must also be addressed. In addi-
tion to funding by banks, the Austrian Council
recommends developing funding options for in-
novative entrepreneurs and SMEs. A suitable
framework is required to increase equity capital
intensity from the private side, such as appropria-
te legislative and taxation framework conditions
for private equity, an improvement in the quali-
ty of the Austrian capital market and assessment
stipulations of pension and insurance funds, for
example.

R&D financing and research funding

With respect to the coming funding period of the
EU, and wherever else applicable, the Austrian
Council recommends the domestic research fun-
ding offers be adjusted so that on one hand a
complementary offer for the European frame-
work programmes is made, and on the other
hand the funding logic is also harmonised and
simplified. The Austrian Council generally re-
commends that excessive administration and pie-
cemeal and unclear funding offers be avoided in

research funding. An increase in the effi-
ciency of research funding should be af-

forded greater attention in the future

than it has been to date. Existing structu-

res must be critically scrutinised here

and incentive effects must be increased

with specific funding.

The Austrian Council welcomes the research
funding act anchored in the government pro-
gramme, which will secure the medium to long-
term stability of RTT funding in Austria. In this
context the Austrian Council recommends a re-
vision of the appropriate use of funding in the
Austrian RTT system, to correct existing imbalan-
ces in funding distribution. In the universities
and basic research area, the ratio between core fi-
nanced and public sector funds awarded in com-
petition must in particular shift in favour of the
competitive share. To increase innovation effi-
ciency, the Austrian Council also recommends
concentrating public sector funding and mecha-
nisms on increasing the private sector financing
share of corporate research spending, which is
still too low compared with the leading countries.
Better data access could enable meaningful ana-
lyses on the effect of the overall system and on
the interaction of sharply increased tax-based
and direct funding in particular.

As only 13.4 percent of all direct federal funding
in Austria flows into R&D, the Austrian Coun-
cil also recommends a revision of the budgetary
prioritisation in the international comparison as
well. The goal should be to make state spending
significantly more future-oriented. Special focus
should also be afforded here to the competitive
awarding of funds, especially for basic research.
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Background

The Austrian Council’s Global Inno-
vation Monitor supplements the prece-
ding analysis by comparing selected
countries (China, Israel, Canada, Swit-
zerland, South Korea, the USA) with
Austria on the basis of the indicators used
in this report from the areas of education,
university research, corporate research, econo-
my, society and environment. This comparison
of innovation performance in the global context
will illuminate the capability of the Austrian
RTT system in the light of global trends and re-
levant developments with the global innovati-
on leaders.

The comparison countries for the Global Inno-
vation Monitor were chosen for a number of
reasons: Firstly, they were defined as the target
countries for Priorities 1 and 2 in the recommen-
dations of the working group 7a to the RTI Task
Force.” Secondly, the selected countries are —
with the exception of China — deemed to be glo-
bal innovation leaders that can serve as bench-
marks due to their successful performance. Chi-
na was included in the list because it has faster
growth rates for spending on research, publica-
tions, patents etc. than any other country. Third-
ly, members of the Austrian Council who took
part in official visits to these countries were gi-
ven deeper insights into the RTT systems there.

98 Beyond Europe: Austria’s internationalization in research, technology and innovation beyond Europe. Recommen-

dations of Work Group 7a to the Federal Government’s Task Force (July 2013), p. 7.
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Education

The assessment of the education system presents
the results of the PISA studies in aggregated form
as output component and the spending in the
tertiary education sector for students as input
component. If we compare the current analyses,
Austria’s education performance is ahead of that
of China and Canada, more or less on a par with
the USA, but clearly behind that of the Israel,
South Korea and Switzerland (see figure 21).

With regard to the performance of education

systems, Switzerland, South Korea and

Israel are still more or less ahead of Aus-

tria with regard to both goal distance

and development dynamic. Compared

with the USA, Austria is more or less the

same, even though the USA has lost dyna-
mic, which indicates a longer term fall behind
Austria’s position. China is significantly behind
and with the trend remaining as is has no rea-
listic chance of catching up on Austria by 2020.

Figure 21: Education in the international comparison
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University Research

The trend in the area of university re-

search appears to be somewhat better

than that in the education area. On the

basis of the aggregated individual indi-

cators of “University ranking”, “Expendi-

ture for basic research” and “Expenditure

for tertiary education, research and develop-

ment in relation to the general public”, Austria

is far behind Switzerland, but clearly ahead of

China, Canada, South Korea, Israel and the
USA (see figure 22).

Switzerland is the top research nation in the most
diverse international rankings. This will hardly
change if the development trend does not
change. Austria will therefore not even come clo-
se to catching up on Switzerland by 2020. The
prospect of China catching up on Austria’s cur-
rent dynamic is extremely low. But Israel, Cana-
da, South Korea and the USA will not achieve
Austria’s level by 2020 either with the trend re-
maining as it is.

Figure 22: University research in international comparison
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Corporate Research

Figure 23 shows a catch-up requirement for Aus-
tria with regard to performance in the indicators
for corporate research and innovation, which ha-
ve been summarised for this illustration. Apart
from China and Switzerland, all selected coun-
tries are ahead of Austria, and three of these — Ca-

Figure 23: Corporate research in the international
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R&D Financing

Figure 24 shows a comparison of the

R&D quotas of the countries chosen

for the Global Innovation Monitor ac-
cording to OECD data (“Main science”

and “Technology” indicators, last availa-

ble year). There are hardly any changes
compared with previous years. Israel and
South Korea continue to have the by far highest
research rates; Switzerland and the USA are

more or less on a par with Austria. Measured on
the overall volume, with approx. USD 412 bil-
lion, China is already ranked number 2 behind
the USA (USD 464 billion). In the comparison
for this, with R&D expenditures of approx. USD
11.6 billion (at purchase power parity), in 2016
Austria ranked among the TOP 20 in the glo-
bal list of countries. In per capita terms it even
ranks at number 5.

Figure 24: R&D quotas (in % of GDP) selected countries, last available year
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Source: OECD MSTI (2017). OECD data deviates from national data due to the time delay.
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Economy, Society and Environment

Figure 25 shows that Austria is positioned re-
latively well with regard to the economic, soci-
al and environment-relevant KPIs in relation to
the countries considered here. Only Switzer-
land and Israel score better than Austria with
these indicators at the moment, whereby Isra-
el in particular improved sharply against Aus-
tria compared to last year’s report. With regard

to the above average development dyna-

mic, Israel and Switzerland are also in

an area that allows us to conclude that
nothing will change with this positio-
ning by 2020. The performance of Chi-

na, Canada, South Korea and the USA is
insufficient to be able to overtake Austria by
2020.

Figure 25: Economy, society and environment in the international comparison
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Appendix 1: Indicator Set

| Strategic Objectives

Indicator to track
target
achievement

Abbreviation

Vision: In 2020 Austria is an Innovation Leader.
Objective: We want to further develop the potenti-

als of science, research, technology and innovation in
Austria to make our country one of the most innovative
inthe EU ...

... and thus strengthen the competitiveness of our
economy and increase the wealth of our society ...

... and overcome the big social and economic
challenges of the future.

EIS Innovation Index
(Summary Innovation
Indicator)

GDP per capita at purchasing
power standards (PPS)

Employment-to-population
ratio

Unemployment rate

OECD Better Life Index

Healthy life years: Number of
years a person of a certain
age can expect to live without
illness/disability.

Reduction of
greenhouse gas emissions
in %

Efficiency increase:
energy intensity

Efficiency increase:
productivity of resources

EIS Index

GDP/per capita

Employment
rate

Unemployment
rate

Better Life

HLY (F)

HLY (M)

Greenhouse

gases

Energy intensity

Resource
productivity

Innovation
index value
(normalized 0-1)

Gross domestic
product (GDP) at
purchasing
power standards

Employed
(20-64 years)

Unemployed
(15-74 years)

Better Life
Index- value (0-10)

Years without
chronic illness/
activity limitation

Emissions of
greenhouse gases,
base year 1990
Index (1990=100)

Gross Domestic
Energy Consumption

(kg. oil equivalents)

GDP
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Denominator

n.a.

Total population

Working-age
population
(20-64 years)

Persons in
Employment
(15-74 years)

n.a.

Life expectancy

n.a.

GDP (in 1,000 €)

Domestic material
consumption (kg)

Brief Explanation of Indicator

The EIS Innovation Index is supposed to make the innovation performance of the
EU member states comparable. It is made up of 25 unweighted single indicators
covering several innovation areas (such as human resources, research spen-
dings, patents and structural change).

Gross Domestic Product (GDP) per capita is a measure of a country’s total
economic output. It is defined as the value of all newly-created goods and
services, minus the value of all goods and services consumed as inputs. The
underlying figures are expressed in PPS, a common currency, which balances
price level differences between countries and allows significant GDP volume
comparisons.

The employment rate complements GDP per capita as a measurement of a
country’s economic development. The working population comprises people who
during the reference week worked in gainful employment for at least one hour or
who did not work, but had a work place and were only temporarily absent.

The unemployment rate complements GDP per capita as a measure of a coun-
try’s economic development. The unemployment rate is the number of people
unemployed as a percentage of the labour force. The labour force is the total
number of people employed plus unemployed. The figure is seasonally adjusted.

The indicator measures wealth and quality of life across a wide range of

factors. It covers several areas but as income, education and health overlap

with other areas these are not included. The remaining areas are work-life
balance, integration in social networks, participation in social/political events, per-
sonal security, environmental quality, housing and life satisfaction.

This indicator reflects the challenges of ageing populations. The number of
heathy life years an individual will enjoy can be influenced by medical and
technological progress and by social innovations such as new preventative
healthcare models at the workplace.

This indicator is one of Austria’s Europe-2020 goals and reflects the fact that
climate change can only be efficiently stemmed by a reduction in absolute terms
of greenhouse gases. The target aims for a reduction and not an increase.

This indicator shows the development of energy efficiency; i.e. energy
consumption required for Austria’s annual economic output.

This indicator measures the total amount of physical resources directly
used in Austria’s annual economic output.

EIS European
Innovation
Scoreboard

Eurostat

Eurostat

Eurostat

OECD
Better Life Index

Eurostat

Eurostat;
Austrian Federal
Environment
Agency

Eurostat;

Statistik Austria

Eurostat;
Statistik Austria

Calculation
information

Inverted

Inverted;
national target

Inverted
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Objective target of the strategy

The educational system as a whole needs to be
optimised, starting with the early childhood phase.
Vision 2020: age-based, early childhood educational
support has been established.

The proportion of early school leavers should be
reduced to 9.5% by 2020.

The proportion of pupils graduating with a secondary
school-leaving certificate within an age cohort should
be increased to 55% by 2020

The number of students with a first language other
than German, who complete the upper secondary level
should increase from 40% at present to 60%.

Better integration of immigrants

The reforms aim at mitigating social selectivity.

Indicator to track
target
achievement

Participation in early
childhood education

Ratio of students to teaching
staff

Ratio of students to teaching
staff in primary education

Percentage of early school
leavers

Percentage of secondary
school graduates

Number of students with a
first language other than
German who have completed
the second level of secondary
school

Influence of socio-economic
background on reading
competence

Abbreviation

Early
childhood care

Student-teacher
ratio early
childhood

Student-teacher
ratio in primary
education

Early school
leavers

Secondary
school
graduates

Early school
leavers
immigrants

Inheritance of
education 1

Children (4—primary
level) in institutional
childcare facilities

Number of children (3
years and older) in in-
stitutional childcare
facilities

Number of students in
primary education

People aged 18-24
with lower secondary
educational attain-
ment or less

Passed final school
leaving examination

Number of students
with a first language
other than German
who have completed
the upper secondary
level of education
(AHS, BHS, 3-year
technical school, ap-
prenticeship)

Influence of PISA
Index for the
socio-economic back-
ground on

reading competence
(increase in
Socio-economic
gradient)
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Denominator

Brief explanation of indicator

Calculation
information

Population 4-5 for ~ The percentage of the population between the age of 4 and the age at which Eurostat National target 1
Austria, for other children start school who are participating in early childhood education. This
countries depen- indicator is used to measure progress toward the primary goal set out in the
ding on the age at ~ Strategy “General and Vocational Education” of increasing the proportion of
which children children (between the age of 4 and the age at which compulsory primary
start school (4-6)  education starts) who participate in preschool education to at least 95% by 2020.
Number of The ratio of students to teaching staff compares the number of students OECD, Education Inverted 12
qualified teachers  (full-time equivalent) to the number of teachers (full-time equivalent and not at a glance
without teaching teaching assistants) at a given level of education and in similar types of
assistants institutions.
Number of The ratio of students to teaching staff compares the number of students Eurostat Inverted 13
teachers (full time-  (full-time equivalent) to the number of teachers (full-time equivalent) at a
equivalents) at given level of education and in similar types of institutions.
primary level
Total population This is a core target within the framework of the Europe 2020 strategy. Eurostat Inverted 14
between 18-24 “Early leavers from education and training” are people aged 18 to 24, who fulfill
the following conditions: the highest level of education or training attained is
ISCED 0,1,2 or 3c short - i.e. lower secondary level — respondents should not
have received any education or training in the four weeks preceding the survey.
Age cohort Final examination rate: students who passed final school-leaving examinations Statistik Austria National target 15
18-19 years (without second or subsequent qualifications), as measured by the arithmetic
mean of the population aged 18 to 19.
Age cohort 18-19  The indicator shows the share of students with a first language other than Statistik Austria National target 16
years with a first German, who have attained upper secondary educational attainment level
language other (final school leaving examination, apprenticeship, intermediate technical
than German schools).
n.a. The average difference in students’ reading attainment which indicates a one OECD PISA Inverted 17

unit increase in the PISA index of economic, social and cultural status is defined
as an increase in the socio-economic gradient. The wider the average attainment
gap, the greater the impact of students’ socio-economic background on their
reading skills. The socio-economic background is measured by the PISA-index
of economic, social and cultural status and is based on information provided

by the students on their parents’ education level and occupational status and
household possessions, such as a writing desk for studying and the number of
books. Statistical fluctuations are taken into consideration in the assessment.
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Objective target of the strategy

The reforms aim at continuously increasing quality in

education (secondary level).

Optimum qualification for economic activity (...)

Indicator to track
target
achievement

Share of students with poor
performance in basic skills
(literacy, numeracy, science)
Target: 15% at most

Share of students who

reach at least competence
level 5 (in literacy, numeracy,
science)

Share of graduates in
employment
aged 20 to 34)

Abbreviation

Inheritance of edu-  Influence of the PISA

cation 2 Index for the
Socio-Economic Back-
ground on Reading
Skills (strength of cor-
relation-share of
the declared variance)

PISArisk students ~ Students who at best

- reading achieve competence
level 1 of the relevant
PISA scale

PISA risk students

— mathematics

PISA risk students

- science

PISA top students —  Students who reach

reading the competence level
5 or higher

PISA top students

— mathematics

PISA top students

— science

Skill Mismatch Individuals between

the ages of 20 and 34
who are in employment
and who graduated
from an educational
programme of at least
secondary level Il and
who left the general
education and
vocational education
system no more than
three years before the
reference year.
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Denominator

n.a.

Total number
of students
participating in
OECD PISA

Total number
of students
participating in
OECD PISA

All individuals
between the ages
of 20 and 34 who
graduated from an
educational
programme of at
least secondary le-
vel Il and who left
the general educa-
tion and
vocational edu-
cation system no
more than three
years before the
reference year

Brief explanation of indicator

The strength of the relationship between reading performance and socio-econo- OECD
mic background is measured by the percentage of the variance of students’ per- PISA
formances, which can be explained by the differences in students’ socio-economic
background. The higher the share of the declared variance, the greater the influ-

ence of the socio-economic background.

This indicator provides information about the number of students as a percentage ~ OECD PISA
of the total population who on the basis of their test results at best attain profi-

ciency level 1 on the relevant PISA scale. It can be assumed that low proficiency

levels in these three basic skills results in significant disadvantages in personal

and social life.

This indicator shows the distribution of school performance upwards, OECD PISA

i.e. the share of students with very good results.

This indicator attempts to reflect the mismatch between training/education and Eurostat
the demands of the job market. It is an official target of the European Education

and Training Strategy.

Calculation
information

Inverted

Inverted;
national target

Inverted;
national target

Inverted;
national target

National target;

as no time series
is available, the
prospect of goal
achievement was
calculated with the
goal distance

18

19

20

21

22

23

2%

25




Objective target of the strategy

Indicator to track
target
achievement

Abbreviation

38% of 30 to 34-year-olds have a university
degree in 2020

The conditions of study at universities should be
fundamentally improved, which will require
establishing new financing models for higher
education.

Vision: universities, universities of applied sciences
and non-university research institutions work within
excellent framework conditions and are sufficiently
financed to optimally perform their tasks in research
and teaching.

This is to guarantee universities, research institutions
and companies a sufficient supply of highly-qualified
researchers.

The reforms are aimed at balancing the gender
imbalances in research.

Share of 30 to 34-year-old
university graduates in the 30
to 34-year age cohort.

Student-to-Staff ratio

Percentage of GDP spent on
higher education

University expenditure
per student

Number of researchers per
1,000 employees

Doctors in STEM subjects per
1,000 of the population

STEM graduates per 1,000
of the population

Women researchers as a
percentage of total
researchers

Percentage of women in
Science, Technology,
Engineering and Mathematics
(STEM)

Glass Ceiling Index (percenta-
ge of female professors relative
to the percentage of female
scientific and artistic staff)

University
Graduates

University
Graduates
(ISCED 6-8)

Staff-Student
ratio university

Percentage of
GDP spent on
higher education

University
expenditure per
student

Researchers

Doctors in STEM
subjects

STEM
graduates

Percentage of fe-
male
researchers

Share of women

in science

Share of women
in engineering

Glass Ceiling
Index EU

Number of 30 to 34-

year-olds with a gra-
duation in the tertiary
sector (ISCED 5-8)

Number of 30 to 34-

year-olds with a gra-
duation in the tertiary
sector (ISCED 6-8)

Number of
student

Expenditure for the
whole tertiary sector

Expenditure for the
whole tertiary sector

Researchers
according to OECD
Frascati definition

Doctors in STEM
subjects

Graduates
STEM fields

Number of female
researchers (OECD
Frascati definition)

Number of female
graduates in
science

Number of female
graduates in
engineering

Percentage of female
professors




Denominator

30 to 34-year-olds

Academic staff at
universities

GDP

Number of
students
(ISCED 2011 6-8)

Total employment

25 to 34-year-
olds/1,000

Age cohort of 20 to
29 year-olds/1,000

Number of female
researchers (OECD
Frascati definition)

STEM graduates
science in total

STEM graduates
engineering in
total

Percentage of
women among
scientific staff

Brief explanation of indicator

This is an Austrian Europe 2020 core indicator and reflects successful participati-
on in tertiary education. With the adjustment in the ISCED classification, the two
last age groups of BHS are now included in the tertiary sector (ISCED 5, formerly
ISCED 4a).

This indicator uses a closer definition for university graduates, essentially from
bachelor level (ISCED 6, formerly ISCED 5).

The indicator shows the staff-to-student ratio at universities. It is calculated,
wherever possible, on the basis of full-time equivalents.

Share of expenditure on tertiary education as a percentage of GDP as a
measure for funding in an international comparison. The Federal Government
has set a goal of 2% in the Government programme.

The indicator university expenditure per student complements the GDP rate by
considering different dimensions of the tertiary sector in different countries.

A tertiary sector with a 50 % graduation rate will ceteris paribus require conside-
rably more funds than a sector with a 25% graduation rate.

The indicator shows the number of researchers relative to total employment, i.e.
the researcher-intensity in employment.

Tertiary degrees ISCED 6 in the sciences and technological disciplines
per 1,000 of the population aged 25 to 34

Tertiary education in science and technology subjects (ISCED 5-8) per 1,000
people aged 20 to 29.

This indicator measures the number of women as a percentage of
research staff

This indicator measures the percentage of women in STEM graduates
(ISCED 6-8), who are frequently involved in technological innovation processes.

This indicator measures the percentage of women in STEM graduates
(ISCED 6-8), who are frequently involved in technological innovation processes.

The indicator shows how likely it is that a woman makes the leap from
scientific staff to a top position at university.

Eurostat,
Statistik
Austria
Mikrozensus

OECD, Education

at a Glance

OECD, Education
at a Glance

OECD, Education
at a Glance

OECD MSTI

Eurostat

Eurostat

OECD MSTI

Eurostat

Eurostat

European
Commission

Calculation

information

National target

Inverted

National target

Inverted
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27

28

29

30

31

32

33

34

35

36

37

89



Indicator to track
Objective target of the strategy target Abbreviation

achievement
appendix

Vision: The immigration of highly-skilled people Highly-qualified immigrants as  Highly-qualified Foreign-born, highly-

will be encouraged and utilised. a percentage of the foreign- immigrants qualified workers
born population residing in Austria

Foreign doctoral students Foreign doctoral ~ Number of
students doctoral students

from abroad

To do this, the entire education system must be Participation in lifelong Lifelong-learning ~ Participants in
optimised — to models of lifelong learning. learning measures for further
education aged
25 to 64

Increase investments in basic research by 2020 to the ~ Basic research expenditure as  Basic research Expenditure on basic

level of leading research nations. a percentage of GDP expenditure asa  research as defined
percentage of by the OECD Frascati
GDP Manual
Strengthening of basic research through further Publication quality Publication Number of publi-
structural reforms of the university system. Vision: quality cations among the
Austria is a top location for research, technology and 10% most cited publi-
innovation, which offers optimum working conditions cations worldwide
and career opportunities for excellent scientists.
Excellent research is a matter of course in Austria. International co-publications International Number of scientific

co-publications publications with at
least one foreign

co-author
ERC Grants per inhabitants ERC Grants ERC Grants
in million per inhabitants (Starting, Advanced
and Consolidator
Grants)
Positioning of Austrian University Number of Austrian
universities in international ranking research  universities in broad
research rankings. performance ranking groups

(1-500) of internatio-
nal comparisons of
research perfor-
mance, weighted by
ranking groups and
relative to the popula-
tion (currently only
Leiden Ranking)




Denominator

Brief explanation of indicator

Calculation
information

All foreign-born
people residing in
Austria

All doctoral
students

Total population
2510 64

The indicator reflects the qualification structure of immigration. It comprises
foreign-born people with residence permit and at least three-month duration
of stay. A university degree is the qualification criterion.

Share of foreign doctoral students in all doctoral students

Participation in lifelong learning is an official target of the ET 2020 Strategy
(general and vocational learning)

OECD 38
Eurostat WIFO calculations 39
(analogous to EIS, European

Innovation Scoreboard)

Eurostat 40

The Innovation Leaders are not used for comparative purposes, as only Denmark  OECD MSTI 41

Total number
of scientific
publications

Total population

Total population
in million

collects data on basic research. In this case, the reference countries are the
five OECD countries with the highest level of basic research expenditure as a

percentage of GDP for which data is available (most recent available year: 2010:

Switzerland, South Korea, Denmark, France, USA)

The indicator is a measure for the quality of scientific publications, i.e. the
quality of research.

International scientific co-publications can be interpreted as an indication of the
quality of scientific research, since international co-operation normally increases
scientific productivity.

The indicator reflects the success in obtaining ERC funds, which are awarded
only for international top research following a strict evaluation process.

The indicator is calculated on the basis of the data published annually by

the ERC.

The indicator shows how Austrian universities position themselves in terms of
international research performance. It shows the number of Austrian universities
in broad ranking groups (1-50, 51-100, 101-200, 201-300) in international
university comparisons (currently only Leiden Ranking) relative to the size of the
country (number of universities per 10 million inhabitants); the number of
universities is weighted with the ranking groups (the better the ranking group,
the higher the weighting). This indicator also shows whether a country has only
a single leading institution or a broader range. Calculated on the basis of a new
methodology, in 2015 the data from the University of Leiden resulted in a
significant change over 2014.

EIS European 42
Innovation

Scoreboard

EIS European 43
Innovation

Scoreboard

ERC or OECD MSTI 44
Leiden Ranking 45




appendix

Objective target of the strategy

Indicator to track
target
achievement

Abbreviation

Reform university funding (more competitive and
project-related, incl. cost coverage). The funding of
university research through competitive external
funding from the FWF needs to be reinforced.

Vision: attractive scientific careers based on
international models are a common standard at

Austrian universities.

Budget of funds for funding

basic research per inhabitant

Percentage of doctoral
students employed at
university (uni:data)

Competitive
funding

Employed
doctoral
candidats

Budget for funds
to support basic
research per aca-
demic researcher

Doctoral students
with an employment
contract at university

Enhance domestic value creation by encouraging
research intensive industries and knowledge intensive

services.

The structure of the manufacturing and service sectors
has to be improved by increasing the innovation and

knowledge-intensity of firms.

Share of knowledge-intensive

sectors in employment

Share of medium level
and advanced technology
products in total export

Innovation-intensive sectors
as a share of total services
exports

R&D quota in the corporate
sector, adjusted by industry
structure

Export quality in technology-
orientated industries

Knowledge-
intensity
economy

Knowledge-
intensity
exports

Knowledge-
intensity
service export

R&D intensity
business

Export quality

Employment in
knowledge-intensive
sectors (sectors in
which more than 33 %
of the employed labour
force have completed
tertiary education)

Export of medium
level and advanced
technology products

Export innovation-
intensive service
sectors

Corporate-sector R&D

expenditures,adjusted

by the industry-specific
R&D intensities

Exports of technology-
orientated industries of
material goods in the
highest and middle
price segment




Denominator

Total population

Number of
doctoral students

Total employment

Total value of
all exports

Total exports of
services without
tourism

Value creation
in the corporate
sector

Total export of
technology-
orientated
industries for
material goods

Brief explanation of indicator

Funds for funding basic research generally award their resources in competition
and project-related. The budget per inhabitant is therefore an indicator for the
structure of university funding.

An employment contract while studying for a doctorate is standard international
practice to ensure the attractiveness of careers in science. Doctoral programmes
in science can last 3 to 6 years; during this period students who have not enrolled
in a doctoral programme are already working. Without employment, careers in
science are therefore hardly an attractive option compared with a career in industry.

The indicator shows the weight of employment in sectors, which employ many
university graduates in an international comparison and are thus regarded as
particularly knowledge-intensive.

The indicator measures the contribution of medium and high technology products
to the trade balance and can thus also be seen as a measure of the knowledge
intensity of the export structure.

The indicator shows the export weight of service sectors with high innovation
intensity and can thus also be seen as a measure of the knowledge intensity
of the export structure. Due to the specific characteristics of Austria (Alps,
cultural cities) tourism accounts for a far higher share of services exports in
an international comparison. Thus this sector is not taken into consideration.

The R&D intensity can be interpreted as a measure of knowledge intensity.
However, the average R&D intensities vary greatly depending on the sector
and an adjustment of the industry structure is necessary in order to make an
internationally comparable statement on the R&D intensity of the corporate
sector. Adjustments in the economic classification (NACE 1.1 to NACE 2)
resulted in extensive changes in 2015 over 2014.

Export quality can be interpreted as a measure to improve the product structure.

Source

Uni:Data

Eurostat WIFO
calculations

(analogous to EIS, Eu-

ropean
Innovation
Scoreboard)

Comtrade,
Eurostat WIFO
calculations
(analogous to EIS,

European Innovation

Scoreboard)

EBOP,
WIFO calculations

EBOP,
WIFQ calculations

Eurostat,
WIFQ calculations

Calculation
information

National target
was used

OECD MSTI, FWF
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Objective target of the strategy

Indicator to track
target
achievement

Abbreviation

R&D Performers

The number of firms that systematically conduct
research and development should be increased
between 2010 and 2013 by a total of 10% from 2,700

and by a total of 25% by 2020.

Mobilise SMEs in research and innovation
performance

Further increase Austria’s attractiveness as a location
for research and technology intensive firms.

Sustainable increase in the level of innovation in
companies by increasing the share of innovations,
which are new to the market

We want to increase the co-operation intensity of
Austrian firms and strengthen strategically-orientated
collaboration between science and business (focus
on excellence and sustainability).

Reduce barriers to, and companies’ (SMEs) fears
about, co-operation with science/research

More firms should expand their technology leadership
and attain top positions in innovation

Increase in the number of
companies conducting
systematic research and
development

Share of innovative SMEs

Foreign-funded R&D

Share of foreign owners (ap-
plicants) of EPO patents with
the participation of inventors
residing in Austria

Share of innovations, which
are new to the market as
measured by the revenue
they generate

Share of companies with
innovation co-operation
with universities/research
institutions

Share of SMEs with
innovation co-operation with
universities/research
institutions

PCT applications relative
to GDP

Innovative SMEs

Foreign-funded
R&D

Foreign-owned
patents

Innovation
revenue

Business-
Science Links
LCU

Business-
ScienceLinks
SMEs

Technological
significance of
patents

Number of companies
in Austria conducting
systematic research
and development

SMEs with
product or process
innovation

R&D funding from
abroad

Number of patents
with purely foreign
applicants and at
least one domestic
inventor

Revenue produced
by innovations,
which are new to
the market

Companies with
innovation
co-operation with
universities/research
institutions

SMEs with innovation
co-operation
universities/research
institutions

Number of patents
applications filed
under the PCT, at
international phase,
designating the
European Patent
Office (EPO).




Denominator

Brief explanation of indicator Calculation
information

Survey units engaged in R&D, by performance sector (co-operative research Statistik Austria National target 53
and in-house research subsumed)

Total number of SMEs

Gross domestic ex-
penditure on R&D

Number of all
patents with the
participation of

at least one
domestic inventor

Companies’
revenues

The indicator describes the share of SMEs with innovation activity, i.e. a measure  Eurostat, CIS 54
of innovation breadth. (analogous to EIS)
A disproportionately large share of research spending in Austria is financed from OECD MSTI 55

abroad. While this is an indication of Austria’s quality as a location for research,
it also increases the fragility of research activity in Austria. Thus, there is no need
for continued growth in the share of foreign funding, at the same, however, a
dramatic fall is also undesirable.

This indicator shows the control of foreign entities over inventions made by PATSTAT 56
inventors living in Austria. Consequently it demonstrates the share of patents (autumn 2016)
with at least one domestic inventor and where all applicants live abroad as a WIFO calculation

percentage of total patents owned by national inventors.

The indicator reflects the economic significance of innovations, which are not Eurostat 57
only new to the company, but also new to the market and are therefore
particularly innovative. It is thus an impact indicator for innovation

Total population
of companies

Total population
of SMEs

GDP at PPS

This indicator reflects the intensity of co-operation between companies and Eurostat 58
science and research

This indicator reflects the co-operation intensity of SMEs with science and Eurostat 59
research

The number of patent applications can be understood as an indicator of the Eurostat, PATSTAT, 60
number of innovations WIFO calculations
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Indicator to track
Objective target of the strategy target Abbreviation
achievement

Substantially increase the intensity of private Venture capital intensity Venture capital Venture capital
equity and venture capital in the formation of (market statistics) intensity invested in Austria
technology-based, innovative firms. (also through

foreign funds)

Number of knowledge- and research-intensive new Average annual growth in Start-ups Number of knowledge
start-ups should climb annually by an average of 3% the number of knowledge and ~ material goods and research-intensive
until 2020. research-intensive start-ups. business start-up

(material goods)

Start-ups Number of knowledge
services and research-intensive
start-ups (services)

Starting a business should be made much easier and Ranking with respect to Start-up Ranking with respect
relieved of cost burdens. start-up regulations in doing regulation to start-up regulations
business in doing business
Employment in rapidly Employment in Employment in rapidly
growing companies rapidly growing growing companies in
companies knowledge-intensive
sectors

Stimulate innovation via an active competition policy. OECD indicator Competition OECD indicator
To do this, institutions that monitor competition Competition policy policy Competition policy
should be strengthened.

Strengthen Austria’s competitiveness in a wide range PCT patent applications in Priority: Patents PCT patent

of cross-cutting fields in science and technology by fields of technology that are applications in
focusing activities on units of internationally compe- particularly important for selected

titive size. To do this, fields in which domestic science societal challenges technological

and business are strong should be taken into account. fields (climate
Special attention must be paid to the competences and change mitigation
potentials of Austrian firms that can help implement and health)

research results for overcoming the Grand Challenges.




Denominator | Brief explanation of indicator Source Calculation

information

GDP This indicator measures venture capital intensity on the basis of the total AVCO, EVCA 61
sums invested in Austria, also by foreign funds (market statistics).

n.a. This indicator measures start-up activity in knowledge and research-intensive Statistik Austria National target 62
sectors of the material goods industry.

n.a. This indicator measures start-up activity in knowledge and research-intensive in- Statistik Austria National target 63
dustries within the service sector.

n.a. The indicator compares the regulatory framework for founding an LLC (GmbH) World Bank Inverted 64
in the different countries based on the following four criteria: number of
necessary administrative steps, time, costs (% GDP per capita) and minimum
capital (% GDP per capita).

Employment in The indicator shows the dynamic of rapidly growing companies in knowledge- EIS - European 65
rapidly growing intensive sectors. It is not known, however, if the companies in question actually Innovation
companies in the  achieve their growth on the basis of innovation activities. Scoreboard

total economy

n.a. The indicator classifies a number of rules governing competition in terms of their Inverted, normalised; 66
propensity to facilitate competition. OECD break in time series
(2013)

GDP in PPS This indicator measures inventive activity in fields of technology that make an EIS European 67
important contribution to overcoming two societal challenges (climate change Innovation
and the ageing population, and health). Scoreboard
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Objective target of the strategy

Indicator to track
target
achievement

Abbreviation

Increased Austrian participation in European fun-
ding programmes, for example in the Research Fra-
mework Programmes or the European Structural
Funds.

Returns ratio

“Utilised capacity” (participati-
on in Framework Programme

based on researchers per
country)

Returns ratio Austria’s share in
funding in the 7th
framework programme/
Horizon 2020 (core

framework programme)

Participation Austrian participations

in Framework as a share of total parti-

Programme cipations (EU 27)in the
respective Framework
Programme.

A culture of appreciation for research, technology, and
innovation, and an understanding of how this field ma-
kes an essential contribution to increasing the

quality of life and societal prosperity

Attitude towards science
(personal interest, economic
benefits)

Personal interest ~ Share of people

in science with a high to medium
appreciation of
science in different
areas

Economic

benefits of

science

Positive

attitude toward

science

Increase research intensity by one percentage point,
from 2.76% today to 3.76% in 2020.

Of this investment amount, at least 66%, but 70% if
possible, should come from the private-sector.

To this end, firms should be stimulated on a broad
front (including an improved regulatory situation and
sufficient incentive structures) to perform more
research and innovation. The number of firms
conducting research and development should be
increased.

R&D intensity

Share of research funding

provided by the private-sector

R&D intensity Gross domestic expen-

diture on research and

development
Private-sector R&D financing from
R&D non-governmental
sources




Denominator

Brief explanation of indicator Calculation
information

Austria’s
contribution to
the EU budget.

Researchers/coun
try as a share of
total researchers
EU 27

The indicator shows Austria’s success at obtaining EU funding relative to its PROVISO and 68
total EU budget contribution, i.e. whether Austria obtains an above or below- EU-PM (FFG)

average return in research. An above-average return indicates that Austria

receives a high proportion of European grants.

This indicator shows whether a country’s involvement in the FP is above or below ~ PROVISO and 69
its theoretically available capacity (potential). The indicator is calculated over the EU-PM (FFG)
period of the relevant Framework Programme as of the census date).

All respondents

This indicator shows the public perception of science. The questions in the Euro- 70
Special Eurobarometer were divided into two groups. One set of questions barometer

addressed the personal benefits of, or interest in, science and technology,

the other, the benefits of science and technology for the economy.

| s -
N =

Total expenditure
on R&D

R&D Intensity: Gross domestic expenditure as a percentage of GDP OECD MSTI, National target 73
Statistik Austria

The share of private-sector research funding is the share of total R&D spend that ~ OECD MSTI, National target 74

is financed by business enterprises. Statistik Austria




Appendix 2: Indicators’ Raw Data

Currentvalue Goal Growth Productive | Prospect of goal | Available
P 5l T S

EIS Index 12147 131.58 But relative to EU (= 100) 0.45 0.48 2.51 2009-2016
Per capita GDP) 126.00 119.50 Volume index of real per capita 105 020 029 -1.60 106 2000-2016 2
spending in PPS (EU 28 =100)
Employment rate 74.80 7757 In% 96 0.29 0.31 1.23 96 2000-2016 3
Unemployment rate 5.50 594 In% 108 204 -0.12 2.71 102 2000-2017 4
Better Life 6.79 7.59 Index 0-10 89 -3.07 -0.94 2.87 84 2013-2017 5
Life expectancy in good health (F) 69.40 75.08 In % 92 -0.52 0.05 1.78 89 2004-2015 6
Life expectancy in good health (M) 73.50 80.73 In% 91 034 012 2.11 89 20042015 7
Greenhouse gases 101.63 84.00 In% 83 010  -1.51 -3.74 83 2000-2015 8
Energy intensity 448 4.73 Gross Domestic Consumption in 106 044 187 -0.66 99 2000-2015 9
terajoule/GDP
Resource productivityg 1.67 2.50 GDP/material consumption in kg 67 1.28 1.74 12.95 65 2000-2016 10
Early childhood care 95.00 95.00 In% 100 0.73 0.81 0.00 103 2000-2016 11
Teacher-child ratio early childhood 13.50 11.67 Number (children/supervisor) 86 229  -1.50 -3.75 93 2002-2015 12
Student-teacher ratio in primary education) 11.80 14.78 Number (children/teachers) 125 136 -0.57 3.97 130 2001-2015 13
Early school leavers 6.90 9.50 In% 138 2.4 -2.16 8.32 152 2000-2016 14
Secondary school graduates 39.90 . In% 73 0.56 8.35 74 2000-2016 15
Early school leavers — Migrants 87.03 . In% 145 1.45 -8.88 154 2011-2016 16
Education inheritance 1 45.10 37.87 Increase of socio-economic 84 012 -0.55 -3.74 82 2000-2015 17
gradients
Education inheritance 2 14.57 10.66 Percentage of declared variance 73 088  -2.09 -8.03 69 2000-2015 18
PISA Risk — Reading 22.54 15.00 In% 67 1.04 0.92 -7.82 63 2000-2015 19
PISA Risk — Mathematics 21.75 15.00 In% 69 1.24 1.56 -7.16 65 2003-2015 20
PISARisk — Science 20.83 15.00 In% 72 273 321 -6.35 63 2006-2015 21
PISARIisk - Reading 7.24 10.31 In% 70 -0.20 -0.07 7.35 69 2000-2015 22
PISA Risk — Mathematics 12.46 1214 In% 103 -1.13 -3.00 -3.52 13 2003-2015 23
PISA Risk — Science 7.72 10.40 In% 74 280  -143 432 70 2006-2015 24
Skill Mismatch na na na n.a. n.a. n.a. n.a. n.a. n.a. 25
University graduates 40.10 38.00 In% 106 2.07 244 -1.34 115 2004-2016 26
University graduates (ISCED 6-8) 23.55 4197 In% 56 1.00 147 17.23 55 2004-2016 27
Supervisor-student ratio (university) 16.48 13.34 Number 81 186  -0.28 -4.20 74 2002-2015 28
(students/supervisor)
University expenditure rate 1.46 2.00 In% 73 2.40 1.60 5.44 84 2000-2014 29
University expenditure rate per student 17,060.91 20,154.25 In USD 85 329 4.24 7.37 79 2000-2014 30
Researchers 10.36 11.87 In% 87 3.52 237 591 91 2002-2016 31
Doctoral graduates STEM 0.90 127 In% 7 2.74 4.03 11.31 67 2000-2015 32
STEM graduates 22.10 18.62 In% 119 7.76 3.22 -0.22 147 2000-2015 33
Share of female researchers 29.49 31.74 In% 93 2.76 1.32 273 100 2002-2015 34
Share of women in natural sciences 48.43 50.57 In% 96 046  -0.01 0.84 94 2005-2015 35
Share of women in engineering 26.71 2515 In% 106 1.86 0.24 -0.96 115 2005-2015 36
EU Glass Ceiling Index 1.76 1.71 Index (measured ratio value) 97 -3.34 238 -2.59 106 2004-2013 37




Current value Goal
Inno. Lead. distance AT

Highly-qualified Immigrants
Foreign doctoral students
Lifelong learning

Basic research quota

Publication quality

International co-publications

ERC grants per inhabitant

University ranking research performance
Competitive financing

Doctoral candidates with employment contracts
Knowledge intensity business
Knowledge intensity exports

Knowledge intensity exports service industry
R&D intensity of the economy

Export quality

R&D performers

Innovative SMEs

Foreign-funded R&D

Foreign-owned patents

Innovation revenue

Business-Science Links LCU
Business-Science Links SMEs

Patents’ technological significance

Risk capital intensity

Start-ups material goods

Start-ups service industry

Start-up regulation

Employment in rapidly growing
companies

Competition policy

Priority setting — patents

Returns ratio

Participation in FP

Personal interest in science
Benefits of science for the economy
Positive attitude towards science
R&D quota

Private sector R&D

19.22
27.00
14.90

0.54
11.70

1,335.89
297
31.27
22.02
31.19
14.60
57.79
76.48
0.96
78.61
3,611.00
40.71
16.55
24.59
8.40
56.80
29.90
4.95
0.03
-8.43
-5.64
118.00
2.90

0.35

0.63
127.82
124.69
9.20
63.63
44.52

3.09
69.32

28.61
29.03
20.90

0.64
12.70

1,540.35
3.15
26.98
67.14
0.00
16.77
53.90
74.99
0.28
84.55
0.00
36.90
11.97
23.80
11.88
41.60
20.92
6.59
0.40

36.67
5.01

0.14

1.50
125.99
114.39

18.98
66.47
61.14

3.76

66.00

In %

In %

In %

In %

Top publications in % of all
publications

Number per million inhabitants
Number (grants/inhabitants)
Number per ranking group/population
In EUR/population

In %

In %

In %

In %

In percentage points

In %

Number

In %

In %

In %

In %

In %

In %

Number of applications/GDP
In % of GDP

In %

In %

Ranking

In %

Compound indicator
index value
Applications/GDP
Index value

Index value

In %

In %

In %

In %

In %

93
U
83
92

87

116
33
31
87

107

102

339
93

107

110

138

103

137
143
75

42
39

58

40

)
101
109
48
9%
73
82
105

Growth
258 114
056  3.80
372 150
311 264
075 063
782 157
851 1046
0.06 -0.68
115 572
509  0.00
062 063
040 -0.15
0.65 -0.09

1250 342
030 -0.30
489 0.0
200 -0.41
121 431
084 087
190 128
462 084
803  2.06
022 -1.90
2341 -1.07
-4.39
-4.18
433 1.90
005 -1.97
-10.00 -11.07
158 294
036 -045
-1.23  1.07
-24.06 -21.11
216 -1.45
237 -048
313 024
070 0.00

7.20
5.76
10.67
7.29
2.31

1.78
12.36
-2.87
40.58
33.81
4.21
-1.83
-0.57
5.77
1.54
-1.34
-1.56
-1.69
0.17
13.32
-4.34
-4.11
3.83
78.41
18.69
20.42
-29.60
9.94

-19.43

17.17
0.56
0.21

-10.63

-0.76
413
5.06

-1.22

78
7
82
93

87
87
116
27
38
87
109
105
136
93
136
97
102
94
53
171
204
82

42
39
31
62

46

37
99
94
32
91
89
93
108

2000-2013
2008-2015
2000-2016
2002—2015
2008-2015

2009-2016
2009-2016
2009-2015
2007-2016
2010-2016
2008-2016
2005-2016
2010-2016
2005-2015
2010-2016
2002-2015
2006-2014
2000-2015
2000-2014
2004-2014
2004-2014
2004-2014
2008-2015
2007-2016
2010-2015
2010-2015
2006-2017

2008-2015

2003-2013

2000-2013
2012-2016
2012-2016
2010-2013
2010-2013
2010-2013
2000-2016
2000-2016

Productive  |Prospect of ?oal Available
Inno. Lead.| growth achievemen! time series

39
40
41
42

43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65

66

67
68
69
70
7
72
73
74

Goal Distance = actual value AT/actual value Innovation Leaders or actual value AT/target AT
Prospect of Goal Achievement = Value projected for Austria in 2020 relative to the national goal or the value projected for the Innovation Leaders in 2020
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Appendix 3: Methodology and Notes for Interpreting

Graphics and Indicators

All indicators used in this Report were
proposed by the WIFO, subjected in the
cooperation with WG 8 (RTT rankings)
of the RTT Task Force to a wideranging dis-
cussion with experts and coordinated with
the ministries responsible for implementing the
RTT Strategy. They are based on explicit objectives
of the RTT Strategy of the Austrian Federal Gov-
ernment and on internationally used classifica-
tions of the OECD, Eurostat, etc. and corre-
sponding databases. These are accessible to the
public and are regularly surveyed nationally and
internationally.
For this report the indicators are illustrated in the
corresponding figures according to their distance
to the goal (goal distance) and their prospect of
goal achievement. The goal distance on the hor-
izontal axis illustrates the current Austrian value.
It shows the ratio and the distance of the last avail-
able Austrian value to the national set goal accord-
ing to the RTT Strategy and the Education and
Training 2020 Strategy.” If there is no national
goal, the goal of the last available average value of
the current five innovation leaders, Denmark,
Germany, Finland, the Netherlands and Sweden
(“innovation leaders actual value”) is used.” This
is because Austria’s move into the innovation lead-
ers is a priority goal of the RTT Strategy.
All indicators must be interpreted in the same di-
rection, i.e. values above 100 signal goal achieve-
ment, values below 100 a corresponding distance
to the goal. The standardisation of the values is
achieved as follows: The Austrian value is divid-
ed by the respective target value and multiplied

by 100. If performance improvements are ac-
companied by a decline in the indicator values,
such as with the unemployment rate, for exam-
ple, the values would be inverted (i.e. target val-
ue in the numerator, Austrian value in the de-
nominator), in order to retain the interpretation
of “greater equal to 100 = goal achievement”.
Corresponding indicators are identified in the
indicators list under “Calculation Information”.
Values above 200 are limited in the graphics to
200. The goal distance says something about the
level difference to the goal — about Austria’s cur-
rent performance, but not about the changes or
dynamic required for goal achievement. An indi-
cator that is currently just below goal could there-
fore worsen again due to a negative dynamic. To
put it another way, the exclusive comparison of
the goal distances does not allow any conclusions
on the probability of goal achievement.

For this reason the prospect of goal achievement
on the vertical axis was selected as the second di-
mension of the indicators-based illustration. It
shows whether or not the past growth of the in-
dicator is sufficient for goal achievement. It is
the ratio of the projected value for Austria in
2020 to the target value for 2020 — based on the
average annual growth rate of the respective da-
ta series in the past (for this, see also the values
in Appendix 2). As a target value for the growth
calculation, if there is no national goal, the pro-
jected value for 2020 will be used, and not the ac-
tual value of the innovation leaders. This in turn
is determined on the basis of the average growth
rates of the comparison countries in the past.”

99  For the education system, at the suggestion of the Federal Ministry of Education, Arts and Culture at the time, target values of

the European Education and Training 2020 Strategy, which is independent of the RTT Strategy, were used for some indicators.

100 The term “innovation leader” refers to those EU countries in the top group in the annual European Innovation Scoreboard

(EIS) of the European Commission.

101 The argument for this is that is unlikely that the innovation leaders will remain at their current level. Austria’s placing in the

European Innovation Scoreboard is therefore always made increasingly more relative to the placing of the other countries,

i.e. it always considers the growth of all countries. A setting of the target value on the actual value of the innovation leaders

would result in prospects of goal achievement that are too optimistic, whereby the priority setting of the measures could be

distorted.
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A prospect of goal achievement above 100 means
that the growth in the past had been above the
growth required for goal achievement. The
prospect for goal achievement in 2020 should be
correspondingly high. If the value is under 100,
the past dynamic gives cause to fear the goal will
be missed. Values above 200 on the other hand
are limited to 200.

On the whole it must be emphasised that these
calculations are based on the average growth rates
of the past. They therefore do not represent any

prognoses based on assumptions, but
rather illustrate the development under

the proviso that everything continues as

it was before. The results will change

with the growth course of coming years

and are integrated into the regular up-

dating of the graphics. Like all calculations

they must be interpreted with due caution,

but they do however produce a general view of
the dynamic in the individual objectives, from
which priority areas of action can be concluded.

Figure 26: Sample graphic for explaining the interpretation of the indicators

200

Austria will achieve the goal by 2020
and catch up with the innovation leaders

@ ndicator E
@ Indicator B

Austria has achieved the goal and
remains in front until 2020

@ |ndicator D

>100: Growth
sufficient for goal
achivement

@ Indicator A
@ |ndicator C

Prospect of Goal Achievement
g

Austria will not achieve the goal by 2020
(innovation leaders remain in front)

@ |ndicator F

Austria has achieved the goal by 2020,
but will fall back behind the innovation leaders

<100: Growth not
sufficient for goal
achivement

0 <100: Goal not achieved

100 >100: Goal achieved

»n
=3
=1

Goal distance

Sources: See Appendix 1. Note: Goal Distance = Austria’s actual value relative to the national target or the innovation leaders’ actual value (value for the most recent available year for DE, DK, Fl, GB, NL, SE);
Prospect of Goal Achievement = Value projected for Austria in 2020 relative to the target value. Values over 200 limited to 200. Raw data, see Appendix 2.

The combination of goal distance and prospect
of goal achievement produces a graphic illustra-
tion of four areas with varying implication (see
figure 26).

If an indicator is in one of the two areas on the
left side, this means that Austria has not yet
achieved the corresponding goal. For indicators
in the bottom left area this will very probably al-
so stay as it is until 2020 due to the weak growth
without additional measures or measure intensi-
fication. Measures that are suitable to increase
the indicator values in this area should therefore
be handled as special priority. In the top left area
a further continuous development could result as
before in achieving the goal by 2020, as the Aus-

trian development dynamic is greater than that of
the comparison countries. That is, in these areas
no further measures would be required, always as-
suming a continuously constant development.”
Indicators in the two right quadrants show that
the corresponding goals have already been
achieved. In all likelihood the right top area will
also remain as it is due to the high growth of the
specific indicator, provided the growth of the in-
novation leaders remains within the expected
scope. In the right bottom area Austria’s growth
is insufficient to maintain its edge ahead of the
innovation leaders in the longterm. The develop-
ment should be observed very closely here to al-
so counteract in good time where required.

102 Trend changes are however recorded rather quickly due to the annual updating of the indicator sets.
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Appendix 4: Overview of Indicators
Used In The Efficiency Analysis

| Area name

Science — Input

Science — Input

Science — Output

Science — Output
Science — Output
Technology — Input
Technology — Input

Technology — Output

Technology — Output

Innovation — Input
Innovation — Input
Innovation — Input
Innovation — Input
Innovation — Output
Innovation — Output
Innovation — Output
Innovation — Output

Innovation — Output

Innovation — Output

Innovation — Output

R&D productivity indicator
R&D productivity indicator

Long description

Researchers in PTE in the university sector and public sector, per 1,000 inhabitants

R&D expenditures in the public sector and universities, in USD and purchasing power parities

Aggregation of the Leiden university ranking, relative to population

Number of certifiable publications, per 1,000 inhabitants
Number of publications among the most cited, 10% worldwide
R&D expenditures in the corporate sector, in USD and purchasing power parities, in % of GDP

Researchers in FTE in the corporate sector, per 1,000 inhabitants

Patent applications at the EPO according to inventor’s place of residence,
per 1,000 inhabitants

Patent applications at the EPO, JPO and USPTO according to inventor’s place of residence,
per 1,000 inhabitants

R&D expenditures in all sectors, in USD and purchasing power parities

Innovation spending in % of turnover, without R&D expenditures

Researchers in FTE in all sectors, per 1,000 inhabitants

Share of 25 to 34 year-old university graduates, in % of the 25-34 age group of the population
Share of innovative SMEs in the SME population in the CIS

Share of innovation-intensive sectors in value creation, in %

Employment in rapidly growing companies in innovation-intensive sectors

Share of innovations in turnover

Share of exports in high price segment in all exports

Complexity score of exported products

Share of exports with medium-high to high technology intensity in overall exports

Number of publications relative to R&D expenditures in the university sector and public sector

Number of patent applications (EPO) relative to R&D expenditures in the corporate sector
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Short description Period

Countries sample

Number of researchers (HEI&GOV) 2002-2015 EU28, CH, JP, KR, US OECD, Eurostat, WIFO calculations
per population
R&D expenditures (HERD&GOVERD) 2002-2016 EU28, CH, JP, KR, US OECD, Eurostat, WIFO calculations
per population
University ranking per population 2009-2015 AT, BE, CH, CZ, DE, DK, EE,  CWTS Leiden
ES, Fl, FR, GB, GR, HR,
HU, IE, IT, JP, KR, LT, NL,
PL, PT, RO; SE, S, SK, US
Number of publications per population 2005-2016 EU28, CH, JP, KR, US Scimago, World Bank, WIFO calculations
Quality of publications 2008-2015 EU28, CH, JP, KR, US European Innovation Scoreboard
R&D expenditures (BERD) in % of GDP 2008-2015 EU28, CH, JP, KR, US OECD, Eurostat, WIFO calculations
Number of corporate researchers 2002-2016 EU28, CH, JP, KR, US OECD, Eurostat, WIFO calculations
per population
Patent applications (EPO) per population 2000-2014 EU28, CH, JP, KR, US PATSTAT, autumn 2017, World Bank, WIFO calculations
Triadic patent applications per population 2000-2014 EU27 (without GR), PATSTAT, autumn 2017, World Bank, WIFO calculations
CH, JP, KR, US
R&D expenditures (GERD) per population 2000-2016 EU28, CH, JP, KR, US OECD, Eurostat, WIFO calculations
Innovation spending (without R&D) 2008-2015 EU28, CH European Innovation Scoreboard
Number of researchers per population 2002-2016 EU28, CH, JP, KR, US OECD, Eurostat, WIFO calculations
Tertiary graduation (25-34 year-olds) 2004-2016 EU28, CH, JP, KR, US OECD
SMEs with innovations 2008-2015 EU28, CH, JP, KR, US European Innovation Scoreboard
Innovation-intensive segments 2005-2015 EU28, CH, KR, US OECD, Eurostat, WIFO calculations
Employment in rapidly growing start-ups 2008-2015 EU27 (ohne GR), CH European Innovation Scoreboard
Innovations turnover share 2008-2015 EU28, CH European Innovation Scoreboard
Export quality 2000-2015 EU27 (without LU), BACI, WIFO calculations
CH, JP, KR, US
Export complexity 2000-2015 EU27 (without LU), BACI, WIFO calculations
CH, JP, KR, US
Export knowledge intensity 2005-2016 EU28, CH, JP, KR, US Comtrade, WIFO calculations
(similar to EIS — European Innovation Scoreboard)
Publications vs. HERD&GOVERD 2005-2016 EU28, CH, JP, KR, US Scimago, OECD, Eurostat, WIFO calculations
Patents vs. BERD 2002-2014 EU28, CH, JP, KR, US PATSTAT, autumn 2017, OECD, WIFO calculations
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Appendix 5: Indicators for the Global Innovation Monitor

Available time series

Indicator name Austria

Economy, society and environment Per capita GDP for purchasing power standards (PPS) 2000-2016

Employment rate 2000-2016
Unemployment rate 2000-2016
Life expectancy at birth 2000-2015
Efficiency increase: resources productivity 2000-2015
Efficiency increase: energy intensity 2000-2016
Education Early childhood supervision ratio 2002-2015
University spending per student 2000-2014
PISA average points number, reading 2000-2015
PISA average points number, mathematics 2003-2015
PISA average points number, science 2006-2015
PISA education inheritance 2000-2015
University graduates (25-34 age group) 2000-2015
STEM graduates 2000-2015
STEM graduates — women 2000-2015
University research University ranking, research performance 2009-2015
University spending for R&D / population 2002-2016
Basic research quota 2002-2015
Corporate research R&D quota 2000-2016
Private research financing share 2000-2016
(financed by industry & abroad)
Number of researchers per 1,000 employees 2002-2016
Patent applications acc. to PCT relative to GDP 2000-2014
Start-up regulations 2006-2016
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Available time series

Israel South Korea Canada Switzeﬁland

2000-2014 2000-2016 2000-2016 2000-2016 2000-2016 2000-2016 OECD

2000-2016 2000-2016 2000-2016 2000-2016 2000-2016 2005-2016 OECD, World Bank (data for China)

2000-2016 2000-2016 2000-2016 2000-2016 2000-2016 2000-2016 OECD, World Bank (data for China)

2000-2015 2000-2015 2000-2015 2000-2012 2000-2015 2000-2015 OECD

2000-2015 2000-2015 2000-2015 2000-2015 2000-2015 2000-2015 IEA, Energy Balances, 2015 ed.

2000-2014 2000-2016 2000-2016 2000-2016 2000-2016 2000-2016 IEA, Energy Balances, 2015 ed.

2002-2015 2004-2011 2002-2015 2002-2015 2004-2013 OECD Education at a Glance
2000-2014 2000-2014 2007-2014 2000-2010 2000-2014 OECD Education at a Glance

2000-2015 2000-2015 2000-2015 2000-2015 2000-2015 2000-2015 OECD PISA

2003-2015 2006-2015 2003-2015 2003-2015 2003-2015 2003-2015 OECD PISA

2006-2015 2006-2015 2006-2015 2006-2015 2006-2015 2006-2015 OECD PISA

2000-2015 2006-2015 2000-2015 2000-2015 2000-2015 2000-2015 OECD PISA

2010-2015 2003-2015 2000-2015 2000-2015 2000-2015 2000-2015 OECD Education at a Glance

2003-2005 2000-2013 2000-2013 2000-2015 UNESCO

2003-2005 2000-2013 2000-2013 2000-2015 UNESCO

2009-2015 2009-2015 2009-2015 2009-2015 2009-2015 2009-2015 CWTS Leiden Ranking, WIFO calculation

2000-2016 2000-2016 2000-2016 2000-2016 2000-2016 2000-2014 OECD MSTI, World Bank

2000-2015 2000-2015 2000-2015 2000-2015 2000-2015 OECD MSTI

2000-2016 2000-2016 2000-2016 2000-2016 2000-2016 2000-2014 OECD MSTI

2000-2016 2000-2014 2000-2016 2000-2016 2000-2016 2000-2014 OECD MSTI, WIFO calculation

2000-2016 2000-2016 2000-2013 2000-2014 2000-2014 OECD MSTI
2000-2014 2000-2014 2000-2014 2000-2014 2000-2014 2000-2014 OECD
2006-2016 2006-2016 2006-2016 2006-2016 2006-2016 2006-2016 World Bank
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Appendix 6: Methodology and Notes for Interpreting the
Figures and Indicators from the Global Innovation Monitor

The graphics of the Global Innovation
Monitor provide an overview of the de-
velopment trends of the selected coun-

tries with regard to their perform-ance in

the areas of education, university research,
business research, economy, society and envi-
ronment. Austria (AT) represents the reference
point here. Austria’s goal distance (x-axis) and the

development dynamic (y-axis) are calculated
standardised for Austria (=100). Those countries
that are currently rated better than Austria appear
axis right of 100 in this illustration. With a y-ax-
is value >100 the countries shown have a high-
er development dynamic than Austria; by doing
so, they either reduce their gap to Austria or can-
not be caught up with.

Appendix 7: RTI Strategy Objectives

RTI Strategy Objectives — Priority objectives and Effects of the RTI Strategy

@ To advance to the group of leading innovation
nations in the EU by 2020

@ To boost the Austrian economy’s competitive-
ness

o To increase social prosperity
e To meet the major social and economic chal-
lenges of the future

RTI Strategy Objectives — Education System (without Tertiary Area)

e We want to promote the talents of people at
all levels of education, awaken their passion
for research and enable them to achieve the
best-possible qualifications for economic ac-
tivity and scientific research. Universities, re-
search institutes and businesses will therefore
be guaranteed a sufficient offering of highly
qualified researchers.

@ The education system must also be optimized
in its entirety, beginning in the early childhood
phase through to models for lifelong learning.

@ The reforms focus here on the mitigation of so-

cial selectivity, improved permeability between
educational programmes and paths, continuous
quality improvements in the class (...), as well
as improved integration of immigrants (...).

e The rate of early school leavers will be re-
duced by 2020 to 9.5 percent.

® The secondary school graduates quota will be
raised to 55 percent of one age group by 2020.

@ The percentage of students with a first lan-
guage that is not German, who complete sec-
ondary school, will increase from 40 percent
at the moment to 60 percent

RTI Strategy Objectives — Tertiary Education System

e Study conditions at universities will improve
significantly, whereby new financing models
for university teaching will also be established.

@ The reforms focus on (...) a continuous qual-
ity improvement in university teaching and
improved integration of immigrants (...).
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® The percentage of 30 to 34 year-olds that
have completed university studies or have a
similar qualification will be increased to 38
percent by 2020.



RTI Strategy Objectives — Research at Universities and Non-University Research Institutes

e We want to increase investments in basic re-

search by 2020 to the level of the leading research
nations.

We want to boost basic research with further
structural reforms in the university system.
The university financing model will also be re-
formed. Research financing will be more com-
petitive and project-based.

University research financing must be boosted
via third-party resources of the Austrian Science
Fund (FWF) acquired competitively and organ-
ized with appropriate cost coverage.

The universities’ profiling will be supported by
setting up excellence clusters.

The orientation of teaching and research topics
at universities and the cooperation with non-uni-
versity research institutes will be better coordi-
nated as part of an overall strategy.

@ Development of clearer role models in
line with defined performance goals for
the various institutions in the non-uni-
versity research sector.

@ The internal structures of the research
institutes will be boosted by reforms and
adjusted to new requirements.

® The overall structure of the non-university re-
search sector will be optimized for better coor-
dination.

® We want to expand the research infrastructures
in Austria as the basis for excellent research and
for Austrian research’s international positioning
in a coordinated fashion.

@ The profiling of universities and non-universi-
ty research institutes as the carriers of the research
infrastructures will guarantee optimum coverage
of strengths and synergy effects in usage.

RTI Strategy Objectives — Research and Innovation in the Corporate Sector

@ We want to increase domestic value creation

by pushing forward research-intensive indus-
try and knowledge-intensive services and imple-
menting more demand-side mechanisms in pro-
curement, regulation or standardisation to stim-
ulate innovations.

The product and services structure must be im-
proved by increasing knowledge and innovation
intensity in business.

The number of companies active in systematic
research and development will be increased
from the estimated level of about 2,700 be-
tween 2010 and 2013 by about 10 percent in
total and by 2020 by about 25 percent in total.
The internationally successful leading Austrian
companies will be strengthened in their leading
role for the innovation system and SMEs will
become more active in increasing their research
and innovation performance.

The attractiveness of location Austria as the
base for research and technology-intensive com-
panies must be improved further.

The innovation level in companies must be sus-
tainably raised by increasing the number of rad-
ical innovations that are new for the market.

e We want to increase the cooperation intensity
of Austrian companies and strengthen the
strategically oriented cooperation between sci-
ence and industry — with special focus on excel-
lence and sustainability.

e This must include the removal of barriers and
start-up fears, especially for SMEs, for collabo-
rations with science and research, and easier ac-
cess for innovative businesses to external re-
sources.

e More companies should therefore expand their
technological leadership and target top innova-
tion positions.

e We want to significantly increase equity and
venture capital intensity at start-ups of tech-
nology-based and innovative companies.

® The number of knowledge and research-inten-
sive start-ups will be increased by an average of
three percent a year by 2020.

e We want to significantly increase the equity
and venture capital intensity in setting up tech-
nology-based and innovative companies.

® The number of knowledge and research-inten-
sive start-ups will be increased by an average of
three percent a year by 2020.
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RTI Strategy Objectives — Governance and Financing of the RTI System

@ We want to clearly coordinate the com-
petencies of the responsible ministries
with one another. Efficient coordination
mechanisms among the responsible de-
partments will be set up for this.
® The allocation of assignments among
departments and funding agencies will be
optimized with increased operational inde-
pendence for agencies with a parallel increase
in strategic control by the departments.
Duplicate assignment allocation must also be
prevented at funding agency level.
System effectiveness and system intelligence
must be increased with higher goal and out-
put control.
We want to boost Austria’s competitiveness in
generic cross-disciplinary areas in science and
technology by focusing on activities in inter-
nationally competitive movers and shakers.
We would refer here to the key strengths of
domestic science and industry. The competen-
cies and potential of Austrian companies that
can contribute to overcoming the “grand chal-
lenges” in the implementation of research re-
sults must in particular be considered here.
Priorities must be set in research and technol-
ogy development based on systematic selec-
tion and decision processes. Sufficient justifi-
cation of state prioritisation must be ensured
here to prevent market and system failure.

e A new priority definition for specific chal-
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lenges will result here in a more concentrated
coordination of the activities in a system-wide
deployment of all relevant departments with-
in the scope of the Research, Technology and
Innovation Task Force.

System-wide priorities to address major social
challenges of the future (the “grand chal-
lenges”) must in particular be established.
Priorities must be defined on the basis of pre-
liminary analyses, should have a time-limited
effect and be subject to parallel reviews.

We want to develop a coordinated foreign sci-
ence and research policy by bundling existing
measures to support internationalization. The
appropriate institutional structures will also be
set up for this.

e Austria will position itself optimally in the

“European Knowledge Area” with active par-
ticipation in the formulation of an all-Euro-
pean research, technology and innovation
policy.

Stronger Austrian participation in European
funding programs will also be targeted, such
as the research support programs or the Eu-
ropean structural funds, for example, with
the goal of a continuously increasing return
quota.

Selective global cooperation will also be set up
and expanded with innovation frontrunners
such as the USA, selected Asian countries and
the competitive BRIC countries.

e The cooperation with countries in Central,

Eastern and South-East Europe will also be
further intensified.

@ We want to establish a policy approach in the

funding system that will deploy the most ef-
ficient bundle of measures in a coordinated
fashion in the respective context.

Direct research funding will be further devel-
oped here oriented on the use of an adequate
range of mechanisms.

® The legal bases for research funding will be

standardized.

e The principle of allocation through competi-

tion will be enhanced.

e We want to promote a culture of appreciation

of research, technology and innovation and
the understanding that these make a consid-
erable contribution to increasing quality of
life and social prosperity.

@ A stable and infrastructural environment for

diverse forms of the dialogue on science and
society will also be established here in the in-
terests of a “scientific citizenship”.
Responsibility and integrity in science matters
must also be boosted with institutionalised
processes.

e We want to increase the funding quota by

2020 by one percentage point from the cur-
rent 2.76 to 3.76 percent of GDP.

® At least 66 percent, but if possible 70 percent

must be contributed here with investments
from the private sector.



® Businesses will be stimulated here on a broad
front with improved support conditions and
adequate incentive structures to invest more
in research and innovation. The number of
companies active in research and development
will be increased.

@ Public sector resources will be allocat-
ed on the basis of increased output
and impact orientation of the innova-
tion system.

e The players in the innovation system
must be guaranteed the greatest possi-
ble planning security.
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