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Research, technology and innovation (RTI) are
the driving forces for a sustainable increase in the
performance and competitive potential of a soci-
ety. Over the last ten years, Austria’s investments
in RTI have led to above-average growth. This
successful result can be attributed to an increase
in R&D spending. Austria has assumed the lead-
ing position in comparison to the OECD coun-
tries, with an increase of 0.63 percentage points
as a share of gross domestic product between
2000 and 2007 (the most recent R&D statistical
survey). No other country in the world has better
numbers in this context.

The development of the R&D intensity for 2010
is also extremely positive. Calculations by Statis-
tik Austria indicate a further increase in R&D ex-
penditures, above all in federal expenditures. We
may therefore assume that the R&D intensity will
be approximately 2.76 % of GDP this year.

Austria’s position on the European Innovation
Scoreboard (EIS) also improved to first place with-
in the group of “Innovation Followers.” Austria is
thereby above the average for the 27 EU member
states.

Despite this unparalleled catching-up process
(between 2002 and 2007, there was a 47 % in-
crease in R&D spending, +22 % in units conduct-
ing R&D, +36 % in R&D employees and +37 % in
full-time equivalent employment), there is still
potential for development in such areas as human
resources, mobility (see the chapter on Education

Dr. Beatrix Karl
Federal Minister of Science
and Research

and Innovation), and research infrastructures, as
well as in financial support for basic research,
which currently stands at around 18 % of total
R&D spending.

The federal government therefore initiated a
process for developing a coherent social and eco-
nomic policy-related RTT strategy in 2009, which
requires the collective efforts of all actors engaged
in research policy. The first progress report was
submitted to the council of ministers in February
2010. The focus of RTI strategy remains on the
best possible development and utilisation of hu-
man capital potential and qualifications, the crea-
tion of excellent framework conditions for uni-
versities, universities of applied science, and re-
search institutions outside of universities, as well
as the realisation of optimal conditions for inno-
vative companies.

The commitment to efficacy-oriented further
development in Austrian RTI constitutes the point
of departure for the formulation of specific goals
and the implementation of methods to assess ef-
fectiveness. This report, produced by the Federal
Ministry for Science and Research and the Federal
Ministry for Transport, Innovation and Technolo-
gy, offers an overview of RTI developments that
includes recent analyses and comprehensive sta-
tistical material. The report delivers valuable
background information for ongoing discussions
about strategy and policy, as well as for those
among the public who are interested in research.
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Doris Bures
Federal Minister for Transport,
Innovation and Technology
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The Research and Technology Report 2010 is a
status report to the Austrian parliament on the
nation’s federally funded research, technology
and innovation. The report draws on current
data to present an overview of specific trends
in research, technology and innovation (RTI)
and show how Austria measures up interna-
tionally in specific areas. This report was com-
missioned by the Federal Ministry of Science
and Research (BMWE), the Federal Ministry for
Transport, Innovation and Technology (BM-
VIT) and the Federal Ministry of Economy,
Family and Youth (BMWE]).

Current trend of R&D spending

According to the global estimate made by Sta-
tistik Austria, total expenditures for research
and development in Austria will be € 7.805 bil-
lion in 2010. It should be emphasised that this
is an estimate and/or forecast with a high de-
gree of uncertainty, particularly given the ef-
fects of the global financial and economic cri-
sis. Both the estimate of GDP for 2010 as well
as the forecasts of R&D expenditures for the
individual sources of funding are affected by
this uncertainty. The preliminary nature of
these results is underscored by the fact that the
corresponding global estimate figures for 2008
and 2009 have since had to be revised. Based
upon this revision, which was also influenced
by the inclusion of final results from the 2007
R&D survey in the estimate, the effects of the

crisis now appear somewhat different than
their portrayal in the federal government’s Re-
search and Technology Report for 2009. Ac-
cording to this report, there was still a (minor)
decrease of 0.14 % in total R&D expenditures
in 2009 (from € 7.557 billion to € 7.546 billion).
This decrease was a result of a marginal 3 %
decline in R&D financing by the corporate sec-
tor (from € 3.48 billion to € 3.38 billion) and a
5.4 % decline in foreign financing (from € 1.25
billion to € 1.18 billion), while, despite a diffi-
cult budget situation, financing by the federal
government increased by just under 5 % (from
€ 2.36 billion to € 2.47 billion.

For 2010, the situation is as follows: There
was a 3.4 % increase over 2009 in total R&D ex-
penditures in Austria, and thus the crisis-in-
duced decline in R&D expenditures in the previ-
ous year can be made up this year. In absolute
terms, 2010 will set a new high mark in R&D
spending. Given the slow recovery of GDP, Aus-
tria’s R&D intensity has recently increased to
2.76 %.

Over the course of the crisis, there was a
change in the financing structure for R&D ex-
penditures. A 10.9 % increase in public financ-
ing by the federal government is expected for
2010, while stagnation (plus 0.1 percentage
points) is expected in the corporate sector, and
a decrease is projected for financing from
abroad (0.6 percentage points).

Based upon the results of the global estimate
for 2010, the effects of the global financial and



economic crisis can be summarised as follows:

After having been the driving force for fi-
nancing research and development in Austria
for many years with its high R&D growth
rates, the corporate sector abruptly lost its mo-
mentum with the onset of the crisis. There
was even a decline in R&D expenditures in
2009, the period during which the crisis was at
its peak. Although R&D financing by the cor-
porate sector consolidated in 2010, it is still
below the level of 2008.

Funding sources from abroad experienced a
particularly strong decline in 2009 (-5.4 per-
centage points), which will continue in 2010
(0.6 percentage points). This decline can be
attributed to reduced financing by multina-
tional corporations in support of their Austri-
an subsidiaries’ R&D activities. Above all, the
relatively strong decline in German GDP (Ger-
man companies figure prominently among for-
eign companies with subsidiaries in Austria) is
a contributing factor in this process.

The federal government is now assuming
the leadership role with regard to the growth of
R&D financing in Austria, and as a result has
significantly increased its share of overall re-
search financing in only a few years (an in-
crease of 7 percentage points, from 28 % in
2007 to 35 % in 2010). This involvement by
the public sectors minimised the decline in
overall R&D expenditures on research and de-
velopment in 2009.

Growth of R&D between 2002 and 2007

The complete R&D survey of 2007 by Statis-
tik Austria enables year-to-year comparisons
for the period from 2002 to 2007. This shows a

47 % overall rise in R&D spending in Austria.
The corporate sector was a key contributor to
this momentum, with R&D expenditures ris-
ing 55 % and the number of companies con-
ducting research growing 30 % to 2,521. Pri-
marily the increase in the number of compa-
nies performing research shows that the re-
search base of the Austrian economy has ex-
panded considerably in the last few years.
This development is also supported by a sig-
nificant increase in business-related R&D
funding from the public sector. Through a mix
of direct and indirect research funding (re-
search premium), the public sector finances
10.3 % of the total corporate sector R&D
(8.4 % of the business sub-sector) and thus
holds first place among comparable OECD
countries. The ratio of public financing of
R&D in the corporate sector (€ 500 million) to
that in the higher education sector (€ 1,446
million) was thus almost exactly 1:3 in 2007.

A structure examined for the first time in a
Research and Technology Report relates to the
high concentration of R&D expenditures with-
in the corporate sector. The € 4.8 billion of
overall R&D expenditure in the corporate sec-
tor was distributed among 2,521 companies,
yielding an average of € 1.9 million per com-
pany conducting research. However, this fig-
ure conceals the enormous spread in the R&D
expenditures: Only 334 companies (13.2 %)
have R&D expenditures above this average
(the median is below € 250 thousand). The
four largest companies provide 20 % and 33
companies provide 50 % of the total R&D ex-
penditures of the corporate sector. This heavy
concentration is also seen on the European
level.



Overall R&D employment between 2002
and 2007 rose 37 % to 53,252 full-time equiva-
lents (FTE). The proportion of researchers fell
from 62 % to 59 % in favour of more highly
qualified, non-scientific personnel, whose
presence grew from 26 % to 31 %. This trend,
which is primarily attributable to the corpo-
rate sector, was offset in the higher education
sector, where the proportion of researchers
rose 45 % to just over 10,100 employees.

Austrian position in European Innovation
Scorehoard

Austria’s ranking in the current European In-
novation Scoreboard (EIS) remains unchanged
at sixth place, where it leads the group of “In-
novation Followers.” Also unchanged is the
group of “Innovation Leaders”: Sweden, Fin-
land, Germany, the United Kingdom and Den-
mark. The national rankings are thus relative-
ly stable. Current results at the level of the
individual indicators are also unchanged from
last year: The strengths lie primarily in the
corporate sector, with above-average scores on
most innovation-related indicators. The weak-
nesses lie in human resources, especially
among graduates in technology and the sci-
ences. The EIS 2009 also reconfirms Austria’s
weakness in risk financing.

Innovation-friendly public procurement as a new
RTI policy tool?

The most direct approach to stimulating the
demand for innovation through policymaking
is in public procurement itself. State spending
on goods and services in Austria is estimated

at some € 50 billion (17 % of GDP), creating a
significant potential for innovation within this
segment of demand. The state can act as an
agent of progress, demanding innovative solu-
tions to meet its social obligations. In conjunc-
tion with political responsibilities and defined
missions, public procurement delivers a di-
verse array of incentives for innovation. A
long-term, multifaceted policy mix thus in-
cludes not only monetary control but aware-
ness and information campaigns as well as di-
rect and indirect effects from regulation. It is
not an exaggeration to describe the govern-
ment’s role in creating demand as the “key to
the diffusion of innovation.”

Austria in the European Research Area

In recent years, Austria has established a se-
cure place in the European Research Area.
Austria’s involvement in the EU Framework
Programmes shows a steady increase in both
participation and success rates. The average
approval rate of projects coordinated by Aus-
trians is three percentage points above the
overall approval rate. Austria has also in-
creased its share in approved funding overall.
Return flow ratio measured against Austria’s
contribution to the EU budget has doubled
since the fourth Framework Programme and
has risen by 13 % since the sixth Framework
Programme.

Participation in the highly distinguished,
well-established and prestigious European Re-
search Council (ERC) is yet another indicator
of the performance potential of the Austrian
science system and will strengthen the inter-
national visibility of Austria as a centre for



research in the European competition for ex-
cellence.

Participation in the European Strategy Fo-
rum on Research Infrastructures (ESFRI) is an-
other important image-building lever and
should be regarded as essential to internation-
al presence and competitiveness.

Effect of R&D activities on corporate growth

The effect of R&D on corporate growth is
highly diversified and multi-faceted, especially
given the impossibility of considering many
(exogenous) factors in estimating such influ-
ence. Accordingly, there is no deterministic
interrelationship between R&D and corporate
growth: more R&D does not necessarily mean
faster growth. But without apostrophising a
causal relationship, we see that the effect of
R&D on growth is strongest among fast-grow-
ing companies.

An analysis of the determinants of growth
for Austrian companies that conduct R&D ac-
tivities leads to the conclusion that research-
intensive companies have better prospects for
growth than companies that invest modestly
or little in research and development. This ap-
plies to growth both in terms of turnover and
employment. Empirical estimates based on a
cross-section of data indicate that, depending
on the period, an increase in R&D intensity by
10 % (from 5 % to 5.5 %, for example, meas-
ured by the number of employees dedicated to
R&D) yields increased growth in employment
of up to 0.2 percentage points per year in the
two subsequent years. This effect decreases

over time.

Structural change in Austria

Measured in terms of value added, production
and employment, structural change in Austria
is proceeding at a speed on par with the inter-
national average. The winners of transforma-
tion are primarily business activities. But tra-
ditional industry sectors such as automobile
manufacturing, metal production and machine
construction could increase their importance.

Other sector-specific analyses also offer a
very clear picture: R&D spending in the corpo-
rate sector is rising chiefly because companies
are expanding their R&D spending within ex-
isting activities (economic sectors), not be-
cause they are undergoing a structural shift
toward more R&D-intensive sectors. It is
short-sighted to focus only on the industry-
level perspective, however, for there is a high
degree of diversity in the intensity with which
companies within the various industries con-
duct research. The results point toward the
need to look more closely at individual compa-
nies and their research achievements and rely
less on generalised typecasting at the industry
level. This applies even more as companies of
supposedly low- or medium-tech industries —
in their role as producers or consumers of high
technology — play an important role in devel-
oping this technology.

Influence of offshoring on companies’ technological
performance

Outsourcing production capacities abroad is
often seen as a threat and associated with the
loss of jobs. A broader view, however, shows
that outsourcing can also have positive effects



on a country’s technological performance. Off-
shoring companies more often invest in state-
of-the-art production technologies, employ
university graduates to a higher degree and are
more competitive as a result. Foreign activities
allow companies to protect and possibly even
expand their Austrian production facilities if
synergies between domestic and foreign pro-
duction are utilised and the resulting market
opportunities are seized.

Innovation in the Austrian construction industry

Within the Austrian national economy, con-
struction plays a very important role. The
number of construction companies comprises
somewhat more than 9 % of all companies,
and they account for approximately 5.5 % of
turnover in the Austrian national economy.
Findings show that a growing primary sales
market and the company’s sphere of influence
have a positive effect on the inclination to in-
novate. There are also major differences — not
only among the types of innovation but among
the various construction industries.

Mobility of highly qualified employees

The mobility of the skilled workforce is a key
location factor in today’s knowledge-based so-
cieties. From the perspective of companies or
regions, the advantages and disadvantages of
mobility depend on many factors: whether
there is a net inward or outward migration,
whether any return migration takes place,
whether skilled workers serve as “anchors”
abroad, whether the expertise of immigrants
can be utilised and adapted, etc. The analysis

of the European employee survey of 2007
shows an overall lower sectoral mobility of
HRST (human resources in science and tech-
nology), which can be traced to greater job se-
curity — relative to other employees — and,
above all, a strong demand for more qualified
employees. On average, between 0.4 % and
0.7 % of HRST employed in Austria immigrate
from abroad each year, and some 16 % of HRST
were born abroad (EU average: 8 %). Foreign
HRST therefore represent an important source
of knowledge transfer for Austria.

Human resources in Austria

The educational system and the degree of edu-
cation in the human capital base play a central
role in an innovation system: Without appro-
priately qualified employees, innovations can
be neither developed nor implemented. Hu-
man capital is key to R&D activities, for the
diffusion and absorption of knowledge and
technology, for corporate start-ups and loca-
tion decisions. The quality and quantity of the
“peak” (researchers, science and technology
graduates) and the “breadth” (quality and
quantity of the skills in the workforce) are just
as important as the orientation of the educa-
tional system to vocation-specific or cross-vo-
cational skills. The Austrian educational sys-
tem still has untapped potential, in both its
peak and its breadth, compared to other coun-
tries. One point is that the educational system
is still very vocationally oriented. The quality
of the breadth is characterised by a high diffu-
sion of performance and a failure to realise the
potential of foreign-born students, while the
quantity is marked by low tertiary involve-



ment and low participation in promising, high-
demand teaching professions. The quality of
the peak is characterised researchers whose
training is not standardised and typically not
in keeping with international standards. Mean-
while, the quantity at the peak is exhibiting
relatively strong growth, but there are bottle-
necks, especially in engineering fields, which
can be partially attributed to the extremely
low quota of women in such fields.

Life Sciences in Austria

Life science applications and methods are
called the technologies of the twenty-first cen-
tury. Austria has joined the leading life scienc-
es nations, especially the United States, in rec-
ognising the potential of this field of science
and technology.

In 2007, there were 347 companies with a
total of 28,686 employees in Austria working
in life sciences. Total revenues were € 8.6 bil-
lion, with gross value added of € 3.3 billion.
With 176 companies investing a total of
€ 814 million in R&D, the entire life sciences
sector accounted for some 17 % of overall
R&D spending in the corporate sector.

Outside of the corporate sector, total spend-
ing on life sciences R&D also rose to € 764
million in 2007. The higher education sector
accounted for the largest share of R&D spend-
ing, with a volume of € 604 million in 2007,
with both universities and clinics showing in-
creased expenditures.

The federal government is an important
source of funding for R&D activities in life sci-
ences. Federal agencies offer a broad, well-bal-

anced funding portfolio — with bottom-up fi-
nancing of stand-alone projects through FWF
and FFG complemented by targeted pro-
grammes such as GEN-AU and LISA - to sup-
port both the scientific and corporate sectors.
It is characteristic of Austria that biomedical
research is dominant in both the corporate sec-
tor and the scientific sector. Biomedical re-
search not only benefits from the most R&D
expenditures and thus funding (at the national
and international level), it is also where the
greatest number of start-ups are seen.

Public research organisations in Austria

Public research institutions constitute another
important pillar of the Austrian innovation
system as agents of research alongside univer-
sities and corporations. Public research institu-
tions, thanks to their great diversity (and his-
torical development), can be found in all R&D-
relevant sectors (higher education sector, pub-
lic sector, private non-profit sector and corpo-
rate sector). In 2007 they invested a total of
€ 934 million in R&D, accounting for 13.6 % of
overall R&D spending in Austria. The primary
source of funding for these institutions was the
government sector (€ 523 million or 56 %), fol-
lowed by funding from abroad (€ 266 million or
29 %). On the subject of funding, it should be
noted that somewhat more than 10 % of funds
are now going to temporarily established pub-
lic research institutions (centres of excellence,
CD laboratories, Ludwig Boltzmann Institutes,
etc.). All told, such institutions employ over
12,200 individuals.



Evaluation of technology and innovation
programmes

An international comparison of the culture of
evaluation in the area of innovation policy
shows that Austria possesses a unique quanti-
ty and availability of evaluation results, which
strengthens the image of a transparent system
of evaluation. Nevertheless, challenges are al-
so evident in the evaluation practices — chal-

lenges that must be faced by those who com-
mission such evaluations and those who per-
form them. Evaluations may be an integral
part of promoting innovation and technology,
but there is a danger that they may suffer the
fate of fading into a background noise that is
tolerated but not given much attention. Medi-
um- to long-term analyses of the technical,
economic and social efficacy of funding pro-
grammes are not widely considered in Austria.



2.1 Trends in R&D spending in Austria

2.1.1 Results of the global estimate for 2010

According to the global estimate made by Sta-
tistik Austria, total expenditures for research
and development in Austria will be € 7.81 bil-
lion in 2010. It should be noted that this is an
estimate and/or forecast with a high degree of
uncertainty, particularly given the effects of
the global financial and economic crisis. Both
the estimate of GDP for 2010 as well as the
forecasts of R&D expenditures for the individ-
ual sources of funding are affected by this un-
certainty. The preliminary nature of these re-
sults is underscored by the fact that the corre-
sponding global estimate figures for 2008 and
2009 have since had to be revised. Based upon
this revision, which was also influenced by the
inclusion of final results from the 2007 R&D
survey in the estimate, the effects of the crisis
now appear somewhat different than their por-
trayal in the federal government’s Research
and Technology Report for 2009. According to
this report, there was still a (minor) decrease of
0.14 % in total R&D expenditures in 2009
(from € 7.557 billion to € 7.546 billion). This
decrease was a result of a marginal 3 % decline
in R&D financing by the corporate sector (from
€ 3.48 billion to € 3.38 billion) and a 5.4 % de-
cline in funding from abroad (from € 1.25 bil-
lion to € 1.18 billion), while, despite a difficult

budget situation, financing by the federal gov-
ernment increased by just under 5% (from
€ 2.36 billion to € 2.47 billion.

For 2010, the situation is as follows: There
was a 3.4 % increase over 2009 in total R&D
expenditures in Austria, and thus the crisis-
induced decline in R&D expenditures in the
previous year can be made up this year. In ab-
solute terms, a new record in R&D expendi-
tures will be achieved in 2010. Given the slow
recovery of GDP (nominal growth of 2% in
2010), Austria’s R&D intensity has recently
increased to 2.76 %.

Over the course of the crisis, there was a
change in the financing structure for R&D ex-
penditures. A 10.9 % increase in public financ-
ing by the federal government is expected for
2010, while stagnation (plus 0.1 percentage
points) is expected in the corporate sector, and
a decrease is projected for financing from
abroad (-0.6 percentage points). Because of
tight budgets, the contribution by the regional
governments (which in absolute figures of
€ 389.3 million plays only a minor role) is ex-
pected to decline by just under 2.1 %. Thus ap-
proximately 35 % of Austria’s R&D expendi-
tures will be financed by the federal govern-
ment in 2010 (this share was 2.8 % in 2007, the
last year before the crisis), whereas the corpo-
rate sector now accounts for 43 % (49 % in
2007) and contributions from abroad account
for 15% (18 % in 2007) of R&D expenditure



financing. The remainder comes from the re-

gional governments (5 %) and the “miscellane-

ous” category (approximately 2 %).

Based upon the results of the global estimate
for 2010, the effects of the global financial and
economic crisis can be summarised as follows:
e After having been the driving force for fi-

nancing research and development in Aus-

tria for many years with its high R&D

growth rates, the corporate sector abruptly

lost its momentum with the onset of the cri-
sis. There was even a decline in R&D expen-
ditures in 2009, the period during which the
crisis was at its peak. Although R&D fi-
nancing by the corporate sector consolidat-

ed in 2010, it is still below the level of 2008.
e Funding from abroad experienced a particu-

larly strong decline in 2009 (-5.4 percentage

points), which will continue in 2010 (-0.6
percentage points). This decline can be at-
tributed to reduced financing by multina-
tional corporations in support of their Aus-
trian subsidiaries’ R&D activities. Above
all, the relatively strong decline in German

GDP (German companies figure prominent-

ly among foreign companies with subsidiar-

ies in Austria) is a contributing factor in this
process.

e The federal government is now assuming
the leadership role with regard to the growth
of R&D financing in Austria, and as a result
has significantly increased its share of over-
all research financing in only a few years (a
7 % increase, from 28 % in 2007 to 35 % in
2010). This involvement by the public sec-
tor minimised the decline in overall R&D
expenditures in 2009 (from the current per-

spective, this decline is only 0.14 %), and a
significant increase of 3.4 % is already ex-
pected for the current year. In retrospect, an
interesting dynamic can be seen in the over-
all trend in R&D spending (and in the sourc-
es of funding). Whereas overall R&D spend-
ing experienced an average annual growth
rate of 7.8 % from 1999 to 2007, growth
slowed to 4.4 % in the period of 2007-2010.
The differing dynamics of the sources of
funding are evident: The corporate sector,
whose R&D financing volume grew by an
average of 10.1 % between 1999 and 2007,
significantly slowed its growth in the fol-
lowing period. Since 2007, on the other
hand, the federal government has exhibited
a stronger growth trend (with an average an-
nual growth rate of 12.7 %).

Table 1: Average annual growth rates of R&D

spending by source of funding

Gross domestic expenditure
on R&D 7.8 4.4

By financing sector:

Federal 6.0 12.7
Corporate sector 10.1 0.4
Abroad 6.6 -1.5

Source: Statistik Austria, Global Estimate 2010 — as of: 16 April
2010: calculations by Joanneum Research

e Overall, Austria was able to increase its re-

search intensity (R&D expenditures as a
percentage of GDP) even during the years of
the crisis, specifically to 2.73 % in 2009
(compared to 2.68 % in 2008) and a projected
2.76 % in 2010.



Figure 1: Research and development in Austria by source of funding
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Source: Statistik Austria, Global Estimate 2010 — as of: 16 April 2010

2.1.2 International comparison of R&D ratios

For the purposes of data availability and compa-
rability, it was necessary to base an internation-
al comparison of the trend in the R&D ratios on
the period from 2000 to 2007. Austria’s progress
is impressive, particularly with regard to the dy-
namic nature of the trend: Starting from a clear-
ly below-average R&D intensity in the 1980s
(1.1 % of GDP in 1981, compared to an EU15
average of 1.64 %), Austria has continuously in-
creased the ratio, and doing so at an especially
rapid rate since 1995. It surpassed the EU15 av-
erage (now 1.83 %) in 1998. Austria has also ex-
ceeded the average of the OECD states since
2004. In the period from 2000 to 2007, Austria’s
growth rate of +0.62 % was the strongest posi-
tive change among the countries shown in Fig-
ure 2. At the same time, it is also clear that the
R&D intensity has experienced only marginal
improvement in the large EU member states

(Germany: +0.09 percentage points) or has even
declined (France: -0.07 percentage points, Unit-
ed Kingdom: —0.02 percentage points).

A comparison of country groups also shows
that the EU15 countries are experiencing sta-
ble growth. The historic trend of the EU27
countries has also been steady, although at a
lower level. In this country group as well, the
R&D intensity has hardly changed (+0.03 per-
centage points). Thus the EU was barely able
to approach its own goal at the Barcelona sum-
mit in 2002.

2.2 Financing and implementation of R&D in
Austria

Background

Statistik Austria conducted a complete survey
of the institutions that perform R&D in all
sectors of the economy for 2007.! The reason



Figure 2: Development of R&D expenditures as a percentage of gross domestic product by country

2000 2007 A(2007-2000)

3.0 Belgium 1.97 1.87 -0.10

Denmark 2.18(1999) 2.55 +0.37

Germany 2.45 2.54 +0.09

Finland 3.35 3.48 +0.13

2.5+ France 2.15(1999) 2.08 -0.07

Greece 0.60 0.57 -0.03

United Kingdom 1.81 1.79 -0.02

9 Ireland 1.12 1.31 +0.19

2 2.0 Italy 1.05 1.13 (2006) +0.08

% Netherlands 1.83 1.71 -0.12

o Norway 1.64 (1999) 1.64 +/-0

= Austria 1.94 2.57 +0.63

S 157 Poland 0.64 0.57 ~0.07

@ Portugal 0.76 1.18 +0.42

% Sweden 3.61(1999) 3.60 -0.01

o Slovak Republic 0.65 0.46 -0.19

1.0 Spain 0.91 1.27 +0.36

Czech Republic 1.21 1.54 +0.33

Hungary 0.78 1.31 +0.19

OECD EU27 countries 1.74 1.77 +0.03

0.5 EU15 countries EU15 countries 1.85 1.90 +0.05

EU27 countries Canada 1.91 1.88 -0.03

Austria Japan 3.04 3.44 +0.40

Switzerland 2.53 2.90 (2004) +0.37

0.0 T e USA 2.75 2.68 -0.07

BB RODNRE D RND 33D OpCD 501 599 +0.08
oo 0oy OO OO O O O O

o T T e e e AN S China 0.90 1.49 +0.59

Source: OECD (MSTI 2009/1); internal calculations

for the short time between two complete sur- fore in full compliance with the corresponding

veys (2006 and 2007) is the change in the Aus-
trian R&D statistics regulation?, which now
requires complete R&D surveys in odd report-
ing years, beginning in 2007. This synchro-
nised the reporting cycle to that of the corre-
sponding EU regulation®. The content of the
Austrian R&D statistics regulation is there-

1 cf. here also Schiefer, A. (2009)
2. BGBL. II. Federal Gazette No. II. No. 150/2008 dated 8 May 2008

@

obligatory EU legal basis. As was the case in
previous R&D surveys, the 2007 R&D survey
was based upon the guidelines, definitions,
and standards of the Frascati Manual, which is
universally valid (OECD, EU) and thus guaran-
tees international comparability.*

Decision No. 1608/2003/EG of the European Parliament and the Council dated July 22, 2003 for the creation and development of com-

munity statistics on science and technology; Commission Regulation No. 753/2004 dated April 22, 2004 for the implementation of
Decision No. 1608/2003/EG of the European Council regarding statistics on science and technology.
4 “The Measurement of Scientific and Technological Activities. Proposed Standard Practice for Surveys on Research and Experimental

Development”. Frascati Manual 2002, OECD, Paris 2002.



Differentiation by sector

International convention differentiates be-
tween four sectors of performance (higher edu-
cation sector, government sector, private non-
profit sector, and corporate sector] and four
sources of funding (public sector, corporate
sector, private non-profit sector, and foreign).
The corporate sector consists of two sub-sec-
tors: the “business sub-sector” and the “coop-
erative sector”. The business sub-sector is by far
the most important sub-sector, and essentially
consists of manufacturing companies and serv-
ice companies who produce goods and services
for the market with the goal of earning income
or other economic benefits. Institutions includ-
ed in the cooperative sector of the corporate sec-
tor are service institutions that perform research
and experimental development for companies.
The majority of these institutions do not have
the goal of earning income or other economic
benefits. The core of this segment consists of in-
stitutions, most of them organised under the
laws on associations, which are members of the

Association of Austrian Cooperative Research
Institutions (ACR — Austrian Cooperative Re-
search). The cooperative sector also includes: in
accordance with long-standing practice of Aus-
trian R&D statistics, the Austrian Institute of
Technology (AIT; previously: Austrian Research
Centres GmbH — ARC) and Joanneum Research
Forschungsgesellschaft mbH, as well as the (ex-
piring) funding initiative of the former Federal
Ministry for Transport, Innovation, and Tech-
nology (“Kplus”) and the Federal Ministry for
Economics and Labour (“Kind”) and/or the
“competence centres” initiated on the basis of
the successor “COMET (Competence Centres
for Excellent Technologies)” program, which are
designed to provide sustained support for re-
search collaboration between business and the
sciences. The survey units of the cooperative
sector are assigned exclusively to the ONACE
categories 73 (“Research and Development”)
and 74 (“Business-Related Services”).

Table 2 below outlines the breakdown of the
entire R&D expenditures for 2007 by sector of
performance and source of funding.

Table 2: R&D expenditures broken down by sector of performance and source of funding (2007)

Corporate sector 4,846 70.6
Cooperative sub-sector 468 6.8
Business sub-sector 4,378 63.7

Higher education sector 1,637 23.8

Government sector! 367 5.3

Private non-profit sector? 17 0.2

Total 6,868 100.0

Corporate sector 3,344 48.7
Public sector 2,261 32.9
Private non-profit sector 32 0.5
Abroad 1,230 17.9
Foreign companies, including inter- 1,129 16.4
national organisations (without EU)
EU funds 101 1.5
Total 6,867 100.0

1 Federal institutions (not including those combined in the higher education sector), state, local government, and chambers of commerce, R&D institutions of the social
insurance carriers, public sector-financed and/or controlled private non-profit institutions as well as R&D institutions of the Ludwig Boltzmann-Gesellschaft; including
regional hospitals. The regional hospitals were not surveyed by questionnaire, but instead Statistik Austria prepared an estimate of the R&D expenditures based on the

reports of the offices of the provincial governments.

2 Private non-profit institutions whose status is predominantly private or under civil law, religious, or other non-public.

Source: Statistik Austria, calculations by Joanneum Research



In order to show the interdependencies in e The R&D expenditures of the individual sec-

the financing flows (“what is financed by tors of performance are shown in the boxes.
whom”), Figure 3 presents an appropriate ma- e The figures next to the arrows show the vol-
trix with the following information for 2007: ume of financing.

e The percentages illustrate the change com-
pared to 2004.°

Figure 3: Performance and financing of R&D in Austria for 2007 (versus 2004)8

Corporate sector (+ 36 %)
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(*) This financing flow cannot be compared with 2004. For an explanation, see the explanatory notes in the primary text. Rounded to € millions.

Source: Statistik Austria; Calculations by Joanneum Research

5 A comparison with the period 1998 through 2006 will require the use of earlier research and technology reports.
6 In the interest of clarity and due to its low proportion, the private non-profit sector was not considered in the breakdown.



The expenditures of the corporate sector for
R&D thus totalled € 4,846 million (4,378+468)
in 2007, reflecting a +36 % increase compared
to 2004. The higher education sector, on the
other hand, increased its R&D expenditures by
17 % to € 1,637 million. At almost 95 %, these
two sectors provide the greatest share of the
total national R&D expenditures (Table 2).
How are these expenditures financed?

There are three significant financing flows.
The first of these flows is the self-financing of
the corporate sector, which finances the great-
est share of its R&D activities itself (the public
sector finances a total of € 500 million
(368+132), and € 1,131 million (243+888) flow
into the corporate sector from abroad). The
corporate sector finances the remaining two-
thirds (€ 3,214 million) itself.

In the case of direct public financing of in-

ternal company R&D, the 2006 survey record-
ed the research premium’ separately for the
first time and is therefore (following the con-
cept of the Frascati Manual® part of public sec-
tor financing (cf. in this regard Schiefer 2009).
For this reason, one can make only a limited
comparison of public sector financing based
upon surveys from before 2006. According to
the figures from the R&D survey, the volume
of the research premium in 2007 was € 233
million, and is therefore an important source
of public financing for R&D in the corporate
sector. With a total volume of € 500 million
(€ 233 million research premium +€ 267 mil-
lion in direct funding), the public sector there-
fore finances just over 10 % of R&D in the cor-
porate sector. The following table shows a de-
tailed breakdown of the financing of the R&D
expenditures in the corporate sector in 2007:

7 The research premium is an instrument of indirect research promotion. Since calendar year 2002, it has been possible for businesses
to apply for a research premium (as an alternative to the research tax allowance). Because the research premium - in contrast to the
two types of research tax allowance — represents a direct transfer to a company’s tax account, the Frascati Manual requires this type of
financing to be subsumed under the source of funding “government sector”. In contrast to subsidies and other direct promotion, the
research tax allowance is based upon a reduction of tax revenue and is an implicit component of the tax payment. The research tax al-
lowance is not recorded as a public expenditure in a budgetary sense, and is not included in the complete R&D surveys made by Statistik
Austria. The introduction of the research premium (the research premium was originally 3 % of R&D expenditures; the funding rate
was finally raised to 8 % in 2004) as well as the gradual substitution of the research tax allowance therefore changes the situation with
regard to the role (and increased participation) of the public sector in financing corporate R&D.

8 “The Measurement of Scientific and Technological Activities. Proposed Standard Practice for Surveys on Research and Experimental
Development. Frascati Manual 2002, Paragr. 393, p. 114 f., OECD, Paris 2002.



Table 3: Financing of R&D expenditures in the corporate sector in 2007 (in thousands of euros)

Number of survey units performing R&D
corporate sector 1

Federal government 2

% S .
§ % Research premiums
[0}
%)
OED o State
Q =
% S FFG?
S o L .
§ Other public financing4
(2]
a0 EU
= = . o
e & International organisations
© =
L% 2 Foreign affiliated companies

Other foreign companies
Otherb
Total

—

52 2,469 2,521
93,461 3,120,162 3,213,623
62,519 19,091 81,610
13,338 219,422 232,760
22,776 19,951 42,727
26,077 100,339 126,416

7,031 9,106 16,137
10,171 21,003 31,174
856 10,464 11,320
108,767 609,378 718,145
123,077 245,977 369,054
146 2,749 2,895
468,219 4,377,642 4,845,861

Includes companies' own capital, funds raised in the capital market, loans from public sector development funds, and funds from other domestic companies;

2 Includes funds financed directly by the federal government (the federal offices), i.e. development funds (subsidies, allowances) as well as payments for research projects
commissioned by the federal government. Examples of promotional programmes of the federal government include the “stimulus programmes” of the Federal Ministry
for Transport, Innovation and Technology, such as “FIT-IT” (information technology) or “Sustainable Economic Management”. Management of promotional programmes
and processing of funding are frequently performed by outside institutions and not directly by the federal offices. Independent of the processing office, all development

funds from support programmes are listed under “federal government”.

3 Contains only subsidies (also including loan cost subsidies) awarded by the FFG to company research projects. These are primarily funds from the “general funding" or
from the “core programmes” of the FFG or subsidies for cooperation projects under the EUREKA programme. The amounts actually paid are shown and not the “cash
values”. So-called “second-stage funding” to FFG-supported R&D projects from development funds of the provinces or their outsourced funds are subsumed under
“states” or “Miscellaneous”. In regional development areas there is the further option to cofinancing supported R&D projects from funds of the “European Fund for
Regional Development” (EFRE). These funds are included in “EU". Supported loans of the FFG are contained in the “corporate sector”.

4 Includes funds from local governments, chambers, social insurance carriers, and other public financing;

5 Private non-profit sector

Source: Statistik Austria, Schiefer (2009)

The second important financier of research
and development in Austria is the public sec-
tor — regional administrative bodies (i.e. the
federal government, regional governments, lo-
cal governments, chambers, and social insur-
ance carriers). Public sector funds primarily
benefit institutions of higher education and in-
ternal research in the public sector. Compared
to 2004, the R&D financing volume in the
higher education sector rose by 17 % to € 1,637
million. The ratio of business R&D financing
(€ 500 million) to higher education R&D fi-
nancing (€ 1,446 million) is therefore 1:3.

The third important source of funding is
funding from abroad. This sector comprises

both the funds of foreign companies and inter-
national organisations for R&D in Austria as
well as the return flows from the EU Frame-
work Programmes. Specifically, the EU ac-
counts for € 101 million of the total volume of
€ 1.23 billion from abroad. At € 54 million, the
higher education sector is the primary recipi-
ent of the EU financial resources. Overall, the
EU finances 1.47 % of the total Austrian R&D
expenditures.

The following developments should be not-
ed in particular:
o Of all sectors of performance, the corporate

sector most clearly increased its R&D ex-

penditures, with a growth rate of 36 % from



2004 to 2007. Within the same time period,
R&D expenditures for the higher education
sector increased by 17 %.

e This is also reflected in the increase of pub-
lic financing for business R&D. State financ-
ing of business R&D rose from € 229 mil-
lion (2004) to € 500 million (2007), which
represents a 118 % increase. State financing
of higher education research, by contrast,
rose from € 1,262 million (2004) to € 1,446
million (2007), an increase of 15 %.

e In sum, 5 % of business R&D was financed
by the state through the research premium
in 2007.

e The cooperative sector reported a spending
volume of € 468 million in 2007. This vol-
ume was predominantly financed by the
public sector (€ 132 million) and the foreign
sector (€ 243 million), which adds up to
80 %. This produces a distorted picture be-
cause in addition to the competency centres,
the two largest public research institutions
(Austrian Research Centres and Joanneum
Research) are included in the sector, even

though their financing structures are not
consistent with this picture. The reason for
this distortion can also be found in the crite-
ria of statistical convention: Because of its
extraordinary membership in Austrian Co-
operative Research (ACR), AVL-List GmbH
is also assigned to the “cooperative sector”.’

2.3 R&D in Austria 2002 - 2007

The following chapter presents some results of
the global R&D surveys conducted by Statis-
tik Austria in 2002, 2004 and 2006 and 2007.1°
This intertemporal comparison is supplement-
ed by international cross-sectional compari-
sons.'' As the currently most up-to-date sur-
vey originates from 2007 (the results for 2009
will not be available until mid-2011), the im-
pact of the financial crisis on the R&D expen-
ditures is not yet evident from the data.

A comparison of the survey years 2002 to
2007 shows a clear increase in both the units
doing research as well as R&D expenditure:

Table 4: Units performing research and R&D expenditure in Austria, 2002-2004-2006-2007

sector of performance 2002 2004 2006
Higher education sector 969 1,038 1,162 1,207
Government sector 308 226 254 245

Private non-profit sector 71 55 40 36
Corporate sector 1,942 2,123 2,407 2,521
Total 3,290 3,442 3,863 4,009

Source: Statistik Austria (R&D Survey), Calculations by Joanneum Research

2007 (Change 2002-2007) 2002 2004 2006 2007

(Change 2002-2007)

+25% 1,266 1,402 1,523 1,637 +29 %
-20 % 266 270 330 367 +38 %
-49 % 21 22 17 17 -17%
+30% 3,131 3,556 4,449 4,846 +55 %
+22% 4,684 5,250 6,319 6,868 +47 %

9 Cf: http://www.acr.at/61.0.html . And AVL-List GmbH ultimately invested approx. €81 million in R&D (11 % of revenue of €740 mil-

lion) in 2008. See: www.avl.com

10 The results of the 2007 R&D survey are available to the public at: http://www.statistik.at/web_de/statistiken/forschung_und_
innovation/f_und_e_in_allen_volkswirtschaftlichen_sektoren/index.html as well as:http://www.bmwf.gv.at/publikationen_und_mate-

rialien/forschung/statistiken/
11 The OECD’s Main Science and Technology Indicators (MSTI).



The number of units doing research rose by
22 % between 2002 and 2007 (from 3,290 to
4,009 units), R&D expenditure by +47 % (from
4.7 billion to € 6.9 billion). The corporate sec-
tor in particular increased its spending by a
very significant +55 % (from € 3.1 billion to
€ 4.8 billion); only the private non-profit sec-
tor recorded a decline; however, this was at a
very low absolute level.

2.3.1 Financing and expenditures

The financing structure of the expenditures for
research and development in Austria shows on
the whole only relatively slight shifts for the
period 2002 through 2007.

Figure 4: R&D expenditures in € millions: 2002/2004/2006/2007 broken down by financing sector in Austria

Financing sector

Corporate sector

Government

sector

excluding EU

Abroad

Total [€ millions]

Sectors of performance e

Higher education sector 2002  51.3 1156.9 82 11.8 37.8 1266.1
2004 626 12624 114 191 46.1 1401.6
2006 76.8 13547 131 268 519 1523.2
2007 939 14457 169 265 54.3 1637.3

Government sector 2002  16.0 236.8 2.0 39 78 2664
2004 17.8 2373 27 1.9 103 269.8
2006 225 2873 1.8 19 168 3302
2007 343 3136 27 2.7 140 3673

Private non-profit sector 2002 5.2 5.0 6.3 19 26 209
2004 46 34 9.9 10 27 216
2006 3.0 1.3 108 01 13 165
2007 2.6 20 112 01 16 174

Corporate sector 2002 2018.1 1755 1.0 906.2 30.1 3130.9
2004 2390.6 229.2 1.2 907.6 27.9 3556.5
2006 2954.7 428.1 1.3 1030.7 33.9 44487
2007 3213.6 499.7 1.5 1099.9 31.2 48459

Total 2002 2090.6 1574.2 175 923.7 783 4684.3
2004 24755 17322 252 929.6 87.0 5249.5
2006 3057.0 2071.3 26.9 1059.5 103.9 6318.6
2007 3344.4 22609 32.3 1129.1 101.1 6867.8
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Source: Statistik Austria (R&D Survey), Calculations by Joanneum Research

In light of these relatively stable financing struc-
tures, however, several interesting develop-
ments are evident between 2002 and 2007. The
share of the government sector in financing the
research expenditures of the corporate sector
rose from 6 % to 10 % (a direct result of the sig-
nificantly increased funding of research promo-
tion in recent years). The share of financing

from abroad dropped from 29 % to 23 % (how-
ever, in absolute numbers this does not signify a
decline: the foreign financing rose from € 906
million to € 1100 million; this growth of +21 %
is however significantly less than the total
growth of +55 percentage points). The self-fi-
nancing share of the corporate sector remained
essentially stable in the range of 64-67 %.



The university level and government sector
are predominantly financed publicly, although
the state share is declining slightly; at the
same time, the business share increased quite
abit and EU shares increased slightly, although
they remain in a range from 3-7 %. The private
non-profit sector was the only one to experi-
ence significant shifts in its financing struc-
ture in the direction of expanding state financ-
ing. However, at less than € 20 million, the
expenditures in this category account for less
than 0.3 % of the total research expenditures.

In addition to achieving an R&D level of
3 % of GDP in 2010 - the pan-European level
defined in Barcelona in 2002 — the “Barcelona
objective” also specifically aims to increase
the business share in the financing of total re-
search expenditures to 67 %. If the statistic is
taken literally, this target was missed by a
wide margin; however if we focus on the con-
tent of the objective, it has already been (al-
most) met for some time.

The nominal business share in the financing
of total research expenditures came to 49 % in
2007 and was thus somewhat higher than in
2002 (45 %) — so, even in 2007 it was a far cry
from the 67 % target for the business share. On
the other hand, at 16 %, Austria has a very
high foreign component; however, businesses
(although foreign) are almost exclusively the
sole providers (research funding by the EU
amounts to 1-2 % and is reported separately).
Moreover, this foreign component in the fi-
nancing of total R&D in Austria is in signifi-
cant decline; it still amounted to 20 % in 2002.
However, only the percentage share has
dropped; in absolute terms, the foreign funds
(excluding the EU) rose from € 924 million to
€ 1129 million (although at +22 %, less than
half as fast as the total expenditures at a rate of
+47 percentage points).

Taken together, domestic and foreign com-
panies currently finance approximately 65 %
of the total research expenditures in Austria,

Figure 5: Financing structure of the research expenditures for 2007 by country
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meaning that the two-thirds goal has almost
been met.'? Applying this type of calculation,
the goal has already been (almost) met on the
EU15 and EU27 level.

Japan and Switzerland have the highest busi-
ness shares (or combined business and foreign
shares) at 75 % each. Austria is above the aver-

age of the EU15 and EU27 (although with a sig-
nificantly higher foreign share). The ranking of
the countries also shows that the research in-
tensity is strongly correlated with the corpo-
rate sector: countries with a high business
share tend to have high research intensities.

Figure 6: Business share of the R&D rate for 2007 by country
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Source: OECD (MSTI), Calculations by Joanneum Research

With respect to nominal pure business share
only, Austria — given its R&D intensity — falls
significantly short of the trend of the other
countries (China is the positive exception). If
foreign financing is included in the calcula-
tion, the scatter around the trendline is notice-
ably narrower; Austria is now (almost) perfect-
ly on in the trend line.

R&D intensity

Types of research

In absolute terms, between 2002 and 2007 all
types of research expanded markedly: The ex-
penditures for basic research rose overall from
€ 819 million (2002) to € 1,182 million (2007),
reflecting a +44 % increase. The expenditures
for applied research rose by +38 % and the ex-
penditures for experimental development in-
creased by +55 %.

12 Of course, the high financing component by foreign companies has certain implications for the research structure in Austria. Not only
domestic businesses finance the research expenditures. The relatively high share of foreign businesses in the financing of R&D expen-
ditures suggests that Austria is very attractive as a place for research.
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Table 5: R&D expenditures 2002/2004/2006/2007 by research type (€ millions)

Total | basic research applied experimental
research development

2002
2004
2006
2007
2002
2004
2006
2007
2002
2004
2006
2007
2002
2004
2006
2007
Total 2002
2004
2006
2007

Higher education sector

Government sector

Private non-profit sector

Corporate sector

1,266.1 618.9 503.5 143.7
1,401.6 687.0 583.1 131.6
1,523.2 746.1 638.6 138.4
1,637.3 812.4 681.9 143.0
179.9 58.0 109.0 13.0
171.7 59.0 100.9 11.7
215.8 69.5 127.7 18.6
236.8 79.5 139.5 17.8
20.9 3.7 14.2 3.0
21.6 5.8 12.3 3.4
16.5 3.7 12.1 0.8
17.4 6.7 8.5 2.2
3,130.9 138.4 1,100.8 1,891.7
3,556.5 165.3 1,210.6 2,180.6
4,448.7 245.2 1,415.1 2,788.4
4,845.9 283.4 1,554.1 3,008.3
4,597.8 818.9 1,727.4 2,051.4
5,151.4 917.1 1,906.9 2,327.4
6,204.2 1,064.5 2,193.6 2,946.1
6,737.4 1,182.1 2,384.0 3,171.2

Note: No breakdown of R&D expenditures by research type is available for the regional hospitals in the government sector. For that reason, the total volume is just under

that shown in Table 1.

Source: Statistik Austria (R&D Survey), Calculations by Joanneum Research

The analysis of the types of research as a func-
tion of implementing sectors shows — apart
from the (for the most part almost negligible)
private non-profit sector — a similarly stable
structure; with a slight trend in the direction
of experimental development (in the corporate
sector) and — even less — in the direction of ba-
sic research (in the higher education sector).!
Overall, the percentage of experimental devel-
opment in research expenditures is at 47 %,

increased somewhat since 2002 (from 45 %),
primarily at the expense of applied research
(from 38 % to 35 %). Basic research remained
almost constant at 17-18 %. Not surprisingly,
the primary sponsor of basic research is the
higher education sector. Among businesses,
experimental developments (more than 60 %)
and applied research (roughly one third) domi-
nate, with basic research at 4-6 % playing only
a subordinate role.

13 Although a positive trend in this direction can be observed in all sectors, stagnation is generally evident in the percentage of basic re-
search. The reason for this is that the corporate segment (which has less basic research) is growing faster than the other sectors.
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Figure 7: R&D expenditures 2002/2004/2006/2007 by research type, shares
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Types of expenditure

Personnel and material expenses account for
the largest share of research expenditures. In-
terestingly, the share of labour costs in the
higher education sector is noticeably lower
(and the share of equipment investments is

Research and Technology Report 2010

Applied research

<t W ~ N <t W ~ N <t O ~

o O o o o O o o O O o

o O o o o O o o O O o

N N N N N N N N N N N

Private Corporate Total
non-profit sector

Sector

Experimental research

higher) than in the corporate sector (and thus
probably reflects the higher share of — equip-
ment-intensive — basic research and the lower
salary level in the higher education sector).
Construction and equipment investments to-
gether are responsible for less than 10 % of the
expenditures.
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Figure 8: R&D expenditures in 2002/2004/2006/2007 by type of expenditure
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2.3.2 R&D expenditures in the corporate sector what greater detail below. The corporate sector

will be broken down into economic segments
The two most important funders of research and technological intensity, the higher educa-
and development, the corporate and the higher tion sector into felds of science.#

education sectors, will be discussed in some-

14 For reasons of data availability, the definition of technology used here differs somewhat from the (customarily used) definition of the
OECD; the high-tech manufacturing segment comprises the industries NACE 24, 30, 32 and 33; medium-tech manufacturing consists
of industries 25-29, 31, 34, 35. The high-tech-knowledge-intensive services include NACE 72 and 73. (Please refer to the annex for a list
of the industries and their categorisation).



Table 6: R&D expenditures and value added in the corporate sector, 2002 and 2007

Sector
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= © B @3
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58S & 5 23
t a o = = g =
2 o 2 o3
S S o3 = o3 2
= S wm o= [da) o oo
[€ million] [€ billion] [%]
Agriculture and forestry, fishing 4 1 4 0.0%
Mining 9 8 1 0.8%
Manufacturing 1391 3383 49 6.8%
High-Tech 298 1067 7 15.0%
Medium Tech 802 2123 27 7.8%
Other manufacturing 291 193 15 1.3%
Electricity, gas and water supply 23 9 6 0.1%
Construction 71 20 18 0.1%
Services 1023 1425 166 0.9%
Hi-tech knowledge intensive 498 712 4 195%
Other services 525 713 162 0.4%
Total 2521 4846 245 2.0%

Share in R&D
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(%] [%] [€ [€ [%] [%] [%]

million]  billion]

0% 2% 4 2 4 0.1% 0% 2%
0% 0% 9 3 1 0.3% 0% 0%
70%  20% 1169 2273 40 5.7% 73% 20%
2%  2.9% 229 1029 6 18.6% 33% 2.8%
4% 11% 672 1114 19 5.7% 36% 10%
4% 6% 268 130 15 0.9% 4% 1%
0% 3% 17 14 4 0.3% 0% 2%
0% 1% 53 12 15 0.1% 0% 1%
29%  68% 690 828 135 0.6% 26% 68%
15% 1.5% 299 373 3 11.1% 12% 1.7%
15%  66% 391 455 131 0.3% 15% 66%
100%  100% 1942 3131 198 1.6% 100% 100%

Source: Statistik Austria (R&D survey, National Account), calculations by Joanneum Research

As a share of gross value added, R&D expendi-
tures were increased from 1.6 % to 2.0 % be-
tween 2002 and 2007 (the corresponding shares
in gross domestic product amount to 1.4 %
and 1.8 %); an increase of the R&D compo-
nent can be observed in (almost) all sectors.
High-tech knowledge-intensive services re-
corded the highest growth by almost doubling
their R&D share of gross value added from
11 % to almost 20 % (the share of total R&D
expenditures in the corporate sector thus came
to 15 % in 2007). This also means that the
high-tech knowledge-intensive services for the
first time saw a higher R&D intensity than
high-tech manufacturing (the situation was
otherwise in 2006). At 15 %, high-tech manu-
facturing saw a definite drop compared to 19 %

in 2002 (as recently as 2006 this share was still
higher at 23 %). Thus the share of high-tech
manufacturing has also fallen significantly
(from 33 % to 22 %, after 32 % as recently as
2006).

The main reason for this decline is to be
found primarily in the radio, television and tel-
ecommunication equipment and apparatus
sector (NACE 32) but excluding NACE 32.1
(manufacture of electronic components). Com-
pared to 2006, this sector increased its R&D
expenditures by 11 % to € 375 million. The re-
maining sector NACE 32 saw R&D expendi-
tures decline by more than 80 %, from € 542
million in 2006 to € 90 million in 2007. The
fact that the R&D expenditures in the (closely
related) sector NACE 31 (electrical machinery
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and apparatus n.e.c.) simultaneously rose by a terprise) and the resulting reclassifications.'
similar amount (from just under € 200 to € 647 This also explains the changes in the medium-
million) is the result of a reclassification — tech manufacturing industry which increased
which, however, is of great consequences for its R&D intensity to 7.8 % and its share in the

the technology classification, as NACE 32 but total business R&D expenditures to 44 % (af-
not NACE 31 is included in the high-tech ter 6.2 % and 34 % as recently as 2006).

manufacturing industry (NACE 31 is assigned All in all, this result is not the result of a
to the medium-tech manufacturing industry). major change in the industrial structure but
These incisive changes resulted from activity rather the consequence of (changes in) classifi-
changes of the enterprises (or of one large en- cation.

Table 7: Financing of R&D expenditures in the corporate sector, 2007

2007
=3 o = g | p
5 g g = s =
5 E =3 s ) =
=K a g = S _
=2 2 3 & =
|0
Agriculture and forestry, fishing 4 1 89.5 - - 48 53 - 10.1 - - 0.4
Mining 9 8 60.8 - - 0.2 0.5 0.8 1.5 - 37.7 -
Manufacturing 1,391 3,383 735 0.3 5.3 0.2 2.1 0.2 8.1 0.0 18.2 0.2
High-Tech 298 1,067 71.2 0.6 6.3 0.3 2.6 0.2 10.1 - 18.4 0.2
Medium Tech 802 2,123 72.9 0.1 49 0.2 1.9 0.1 73 0.0 19.6 0.2
Other manufacturing 291 193 92.4 0.2 3.3 0.3 1.7 0.1 5.5 - 1.9 0.2
Electricity, gas and water supply 23 9 87.6 - 6.9 0.2 0.7 0.4 8.1 0.4 - 39
Construction 71 20 88.8 0.3 41 0.6 43 0.1 9.4 - 1.6 0.3
Services 1,023 1,425 48.9 5.0 38 2.4 3.7 0.7 15.7 0.1 33.7 1.6
Hi-tech knowledge intensive 498 712 55.2 9.4 3.6 42 5.3 12 238 0.2 18.5 24
Other services 525 713 47.4 3.5 38 18 32 0.6 12.9 0.1 383 1.4
Total 2,521 4,846 66.3 1.7 48 0.9 2.6 0.3 10.3 0.0 22.7 0.6

Source: Statistik Austria (R&D Survey), Calculations by Joanneum Research

A total of two-thirds of the R&D expenditures (somewhat under one fourth) and the public
of the companies in the corporate sector were sector with 10 %. The EU plays only a mar-
self-financed, followed by the foreign sector ginal role in the financing of business R&D

15 This nicely illustrates the problems of classification systems that attempt to classify economic segments by their technology content —
necessarily, a certain (?) degree of arbitrariness and absence of selectivity has to be accepted. This does not represent an insurmountable
problem; however, conclusions based on such classification systems should always be taken with a certain degree of caution.

32 Research and Technology Report 2010
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and the non-profit sector plays practically
none at all. Aside from the quantitatively in-
significant mining sector, medium-tech and
high-tech manufacturing exhibit an above-av-
erage foreign share at 18 % and 20 %, respec-
tively as do services at 34 % (in this case also,
a significant shift is seen between these two
areas as a consequence of the reclassification:

In 2006, the corresponding shares were still
35 % and 10 %, respectively; in total, the for-
eign share in the manufacturing industry de-
clined slightly from 21 % to 18 %). The serv-
ice providers also receive a relatively high
share of public funds (16 %) and EU funds
(2 %) and a relatively small share of financing
by the corporate sector (49 %).

Table 8: Expenditures for external (extramural) R&D in the business sub-sector in € millions, 2007

_ Research contracts in domestic institutions Research contracts in foreign institutions

Domestic affiliated companies
Univ. and Univ of applied sci.

o
=
8
(%3
E 2
=
TS
2 E
= S
(=)

3N R&D financed survey units

Agriculture and forestry, fishing 0.3 - 00 02
Mining 1.7 00 07 04
Manufacturing 653 669.6 90.2 1220 213
High-Tech 145 1472 40 197 80
Medium Tech 374 4849 820 904 108
Low Tech 134 375 42 119 25
Electricity, gas and water supply 25 15 06 4.8 1.2
Construction 21 32 071 1.1 05
Services 465 1393 316 339 164
Hi-tech knowledge intensive 190 656 135 136 5.9
Other 275 737 181 203 106
Total 1,181 821.7 123.1 163.1 40.0

Other government institutions

=
—_

Source: Statistik Austria (R&D Survey), Calculations by Joanneum Research

The expenditures for external research in the
business sub-sector exhibit two interesting
trends: First, the expenditures of € 822 mil-
lion, which are allocated for external R&D,
correspond to almost one-fifth of the amount
spent for performing research in the business
sub-sector (€ 4.38 million, see Table 2). Sec-
ond, and this is the more interesting observa-
tion, the business sub-sector allocates signifi-
cantly more than half of its expenditures for
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05 04 347 158 28 98 03 00 21 309
19 41 54 06 36 118 02 07 04 173
39 136 3495 1713 1040 1866 36 1.0 56 4721

external R&D to
million of € 822 million, corresponding to
57 %). These € 472 million correspond to 7 %
of the total R&D expenditures in Austria
(€ 6.87 billion) — this implies that Austria is
thus not only a recipient (at an approximately

foreign institutions (€ 472

17 % foreign share in financing), but also in-
vests a very considerable volume of R&D
funds abroad.

33



Current trends in research and technology

Table 9: Structure of expenditures for external (extramural) R&D in the business sub-sector 2007

Univ. and Univ of applied

%-share domestic
Domestic affiliated

companies
=l ()ther domestic companies

Agriculture and forestry, fishing 100 - 60
Mining 63 0 39
Manufacturing 37 37 49 9
High-Tech 25 11 54 22
Medium Tech 39 43 48 6
Low Tech 55 20 58 12
Electricity, gas and water supply 94 9 68 17
Construction 98 21 54 11
Services 65 35 31 18
Hi-tech knowledge intensive 53 39 39 17
Other 71 32 36 19
Total 43 35 47 1

Source: Statistik Austria (R&D Survey), Calculations by Joanneum Research

On average, 57 % of the external R&D projects
in the business sub-sector are allocated to for-
eign institutions; among these, affiliated com-
panies represent the most important recipient
(receiving 58 %). The most important domes-
tic recipients are non-affiliated companies, re-
ceiving almost half of the domestic R&D or-
ders, followed by affiliated companies. Univer-
sities and universities of applied science re-
ceive 11 % and cooperative R&D institutions
receive 4 % of the domestic orders.

The manufacturing industry has the highest
foreign share (63 %); also the foreign share
tends to rise with increasing technology con-
tent, a trend that also applies to services. The
share of universities and universities of ap-
plied science and of other government institu-
tions is also the highest in high-tech indus-
tries; however, a clear correlation with the

34
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2 3 5 35 34 13 45 1 2 5
2 1 1 47 51 9 32 1 0 1
3 3 7 23 3 21 68 1 4 2
2 1 4 57 36 22 40 1 0 1

technology content cannot be observed in
these areas.

The concentration of R&D expenditures in the
corporate sector

A total of 2,521 units that perform R&D have
been identified in the corporate sector. Their
research expenditures total almost € 5 billion.
However, the average of € 1.9 million R&D ex-
penditures derived from this amount masks an
enormous degree of variation in the research
expenditures: Only 334 of the 2,521 companies
(13.2 %) have R&D expenditures exceeding
this average (the median of the R&D expendi-
tures, i.e. the value exceeded by 50 % of the
companies, is less than € 250 thousand); the
four most important companies provide 20 %
and 33 companies provide 50 % of the entire

Research and Technology Report 2010
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R&D expenditures. Nonetheless, 751 compa-
nies record R&D expenditures of less than
€ 100 thousand (these companies, which con-
stitute almost 30 % of all companies, are in
total responsible for less than 0.7 % of the to-

tal R&D expenditures). This phenomenon is
not specific to Austria; rather it shows the
enormous influence of the “big players” in re-
search expenditures and all corresponding in-
dicators.

Figure 9: Concentration of R&D expenditures in the corporate sector in 2007
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Source: Statistik Austria (R&D Survey), Calculations by Joanneum Research

The following table also underscores the significance of the large enterprises in Austria:

Table 10: R&D expenditures in the Austrian corporate sector hroken down by size category, 2007

Size category
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$ (<50 emp) 1358 26.4 57.5 47%
M (50-250 emp) 740 9.5 724 14%
L (>250 emp) 423 9.1 102.6 9%
Total 2521 132 76.8 20%

a =
— E =~ £
(=}
= un :'E 2 ES E
S o S 2 &5
€ 5 € £ = 852
S = S = = =29
22 SE| 2 ESS
L3 L = = o n o
= = = & = o 28
=) A ] “— [Ea—
s2 =8| 2wgE8
== Eo|l SSE52 o
€ o= € » T 2BE 8>
35 33 £E2=53
10% 9% 13.2%
18% 17% 1.8%
2% 73% 4.0%
100% 100% 8.0%

Source: Statistik Austria (R&D Survey), Calculations by Joanneum Research

emp = employees
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Large enterprises with more than 250 employ-
ees account for only 17 % of companies per-
forming research; however they do account for
71 % of the entire R&D expenditures in the
corporate sector. Conversely, the research ex-
penditures of small businesses (with fewer
than 50 employees), constituting 54 % of en-
terprises, account for only 10 % of R&D ex-
penditures. On the other hand, the share of
public funding'® for small businesses at more
than 13 % of their research expenditures is sig-
nificantly higher than for medium-sized and
large enterprises (8 % and 4 %, respectively).

The data referring to number of employees
must be used with caution as this is not al-
ways exactly known or determinable, especial-
ly for the smallest enterprises. However, the
patterns are also clear in this area: Smaller
businesses have a higher percentage of R&D
employees but lower R&D expenditures per
R&D employee (with regard to all employees,
the R&D expenditures of the small businesses
appear to be higher).

The aforementioned strong concentration of
R&D expenditures on (relatively) few compa-

nies is also seen on the international level:

Figure 10: Concentration of R&D expenditures in
2007 in the top 1000 companies in the
EU performing research
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Source: R&D Scoreboard 2009, calculations by Joanneum Research

A strong concentration is also seen on the
level of the 1000 most important businesses
in the EU that perform research!’. This con-
centration is also significantly higher than
for sales and numbers of employees. This
concentration is also significantly higher
than for sales and numbers of employees.
10 % of these companies represent almost
80 % of research expenditures but only two
thirds of figures for sales and numbers of em-
ployees. An arithmetic mean of the research
expenditures of € 125 million per company is
in contrast to a median of only € 18 million.

16 Which results from the difference between the R&D expenditures and the basis for calculating the research premium.
17 The concentration appears to be more pronounced than in Austria; however the two graphs are not directly comparable, as they include
all businesses performing research in Austria but only the 1000 largest companies in the EU.
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2.3.3 R&D expenditures in the higher education
sector

The financing of R&D expenditures in the

higher education sector is of course dominated
by the public sector. On average, the public
sector finances a total of 88 % of the R&D ex-
penditures of the higher education sector.

Table 11: Financing of R&D expenditures in the higher education segment, 2007

Field of science

R&D expenditure
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1.0 to 4.0 Subtotal 694 1,244
1.0 Natural sciences 275 512
2.0 Engineering and technology 191 241
3.0 Medical sciences 172 423
4.0 Agricultural sciences 56 68

5.0 and 6.0 Subtotal 513 393
5.0 Social sciences 299 238
6.0 Humanities 214 156

1.0 to 6.0 Total 1,207 1,637

Corporate
sector

7%
4%
15%
6%
2%
3%
4%
1%
6%

Source: Statistik Austria (R&D Survey), Calculations by Joanneum Research

At 98 %, the public-sector share is the highest
in the humanities; it is the lowest in engineer-
ing at 78 %. The case is exactly the opposite
for the corporate sector. At an average of 6 %,
its share lies between 1 % (humanities) and
15 % (engineering); a similar ranking is seen
for EU funding and the foreign sector (average
of 3 % and 2 %, respectively). “Other public-
sector funding” which includes the funding
from the Austrian Science Fund, contributes
11 % to the research activities of the universi-
ties. However, these funding sources also have
significantly different weightings. They con-
tribute the smallest amount to the social sci-
ences (4 %) while their highest contribution is
to the natural sciences, human medicine and
humanities (15 %, 12 % and 10 %). EU funds

Research and Technology Report 2010
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15%
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10%
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87%
89%
78%
88%
93%
93%
90%
98%
88%

finance on average 3 % of university research,
again with a strongly unequal distribution: al-
most 5 % in the natural and engineering sci-
ences, less than ¥4 % in the humanities.

2.3.4 R&D employees

Employment (as headcount) in the R&D seg-
ment increased +36 % to almost 90,000 be-
tween 2002 and 2007; this expansion was driv-
en by the corporate sector at +42 % and the
higher education sector at +41 %. The govern-
ment sector and the private non-profit segment
exhibited declines (which were quite massive
in the case of the non-profits at —45 percentage
points). However, these two segments employ
only about 7 % of all researchers.
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Table 12: Employment in R&D, 2002/2004/2006/2007

Employees — headcounts Employees - full-time equivalents Ratio FTE/headcount

N

=)

sector of performance 3 gl
8

S

Higher education sector 25072 29358 32715 35269 +41%
Government sector 6010 5531 5511 5500 -8%
Private non-profit sector 623 565 404 337 -46%
Corporate sector 34020 38737 45336 48352 +42%
Total 65725 74191 83966 89458 +36%

Source: Statistik Austria (R&D Survey), Calculations by Joanneum Research

Expressed as full-time equivalents (FTE), the
increase was very similar at +37 % (about
53,000). The “degree of utilisation” (the ratio
of full-time equivalent to headcount) of a typi-
cal R&D employee remained practically con-
stant at approximately 60 %. This figure is

N

S

=

S

SR
9879 11502 12668 13613 +38% 39% 39% 39% 39%
2060 2035 2423 2488 +21% 34% 31% AA%  45%
227 212 161 162 -29% 36% 38% 40% 48%
26728 29358 34020 36989 +38% 719% 15% 15% 76%
38893 42891 49377 53252 +37% 59% 58% 59% 60%
highest in the corporate sector (76 %). The

non-profit sector and the government sector
expanded the degree of utilisation (to the cur-
rent figure of somewhat less than 50 %).

Employment categories and full-time equiv-
alents are broken down as follows:

Figure 11: R&D employment structure in FTEs in Austria for 2002/2004/2006/2007
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Higher education sector 2002 6977 1475 1427 9879
2004 8281 1569 1652 11502
2006 9261 1856 1551 12668
2007 10112 1990 1511 13613
Government sector 2002 999 342 719 2060
2004 1030 300 706 2035
2006 1349 357 718 2423
2007 1389 387 712 2488
Private 2002 148 50 30 227
non-profit sector 2004 137 49 27 212
2006 118 26 16 161
2007 117 33 13 162
Corporate sector 2002 16001 8326 2400 26728
2004 16508 10150 2485 29143
2006 18471 12583 3072 34126
2007 20058 13868 3063 36989
Total 2002 24124 10194 4575 38893
2004 25955 12067 4869 42891
2006 29199 14822 5357 49377
2007 31676 16278 5299 53252
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Driven by the corporate sector, the percentage
of researchers (in full-time equivalents) de-
clined from 62 % to 59 % in favour of more
highly qualified, non-scientific personnel (from
26 % to 31 %). At 74 %, the percentage of re-
searchers is highest in the higher education sec-
tor. The private non-profit sector has also in-
creased the percentage of researchers since
2002; this also applies to the government sec-
tor, primarily at the expense of assistant person-
nel in this case (the share of which was reduced
from 35 % to 29 % between 2002 and 2007).

Specific to sectors and in absolute terms, the
corporate sector increased the employment of
researchers by 25 % (from 16,001 to 20,058). In
contrast, the higher education sector (with a
29 % increase in R&D expenditures) increased
the employment of highly qualified personnel
by 45 % (from 6,977 to 10,112).

2.3.5 Summary

A comparison by country shows that for the pe-
riod 2000 to 2007, Austria at +0.63 percentage
points is able to demonstrate the highest rate of
change of its R&D intensity. No country in the
world exhibits a higher positive rate of change.

An intertemporal comparison also shows that
the R&D expenditures in Austria rose by a total
of 47 % between 2002 and 2007. The corporate
sector in particular proved to be especially dy-
namic in this connection. The R&D expendi-
tures rose by 55 % and the number of compa-
nies performing research rose by 30 % to 2,521
in 2007. Primarily the increase in the number of
companies performing research shows that the
research base of the Austrian economy has ex-
panded considerably in the last few years. This

development is also supported by a significant
increase in business-related R&D funding from
the public sector. Through a mix of direct and
indirect research funding (research premium),
the public sector finances 10.3 % of the total
corporate sector R&D (8.4 % of the business
sub-sector) and thus holds first place among
comparable OECD countries. The ratio of the
financing of business R&D (€ 500 million) to
the financing of R&D in the higher education
sector (€ 1,446 million) is thus exactly 1:3.

A structure examined for the first time in a
Research and Technology Report relates to the
high concentration of R&D expenditures with-
in the corporate sector. The € 4.8 billion in
R&D expenditures of the corporate sector
breaks down to 2,521 companies, resulting in
an average of € 1.9 million for each company
performing research. However, this figure con-
ceals the enormous spread in the R&D expen-
ditures: Only 334 companies (13.2 %) have
R&D expenditures above this average (the me-
dian is below € 250 thousand ). The four larg-
est companies provide 20 % and 33 companies
provide 50 % of the total R&D expenditures of
the corporate sector. This heavy concentration
is also seen on the European level.

R&D employment as a whole rose by 37 %
to a total of 53,252 (FTEs) between 2002 and
2007, with the percentage of researchers de-
clining from 62 % to 59 %. This was to the
benefit of higher qualified non-scientific per-
sonnel, the percentage of which rose from
26 % to 31 %. This development, which is pri-
marily attributable to the corporate sector,
was counteracted by the higher education sec-
tor where the percentage of researchers grew
by 45 % to almost 10,100 staff.



2.4 Austria's position in the EIS

The European innovation index (European In-
novation Scoreboard — EIS) is an instrument
of the Lisbon process via which innovation
development by the 27 EU Member States
(the EU 27) and the EU itself in relation to
other markets (primarily the USA and Japan)
is to be depicted. This (quantifiable) perform-
ance representation is based on specific indica-
tors that were developed over the years with
the goal of obtaining a realistic picture of the
innovation development.'®

An improved database and constant further
development of the analytical methods have
resulted in an increase in comparability be-
tween the countries and accordingly the valid-
ity of the EIS over time. Despite these im-
provements, however, we must keep the limi-
tations of an indicator-based depiction of an
innovation system in mind, especially when
the individual indicators used in the EIS are
combined into a Summary Innovation Index
(SIT), resulting in the need for a highly cautious
interpretation of this number. It is obvious
that not all determinants and influencing vari-
ables can be acquired using quantifiable indi-
cators. However, considering these limits, the
EIS has proved to be a suitable instrument for
tracing developments and positioning them in
specific contexts. See Schibany and Streicher
for a comprehensive discussion of these as-
pects (2008).

During 2008, a very intensive discussion
took place concerning the methodological im-
provement of the EIS as well as improved data
generation and accordingly its comparability."’
This discussion took emerging criticism into
account and the ideas discussed in a work-
shop® were included in the development of a
new indicator set and new methods of analysis
(see Hollanders and van Cruysen 2008). EIS
2008 was thus partially based on new indica-
tors which increasingly take into account the
non-technological aspects of innovation and
its database is now more stable, transparent
and comprehensible. The trend develop-
ments in EIS 2008 also became more mean-
ingful, as they no longer refer to the EU aver-
age but rather the 5-year averages of the abso-
lute values are calculated. These innovations
have been carried forward in the 2009 EIS
that is now to hand. The methods underlying
the 2009 EIS are therefore no different to
those applied in the 2008 EIS.

2.4.1 Austria in the SlI

The basic order of EU Member States in the
EIS has largely stayed unchanged since the
benchmark was introduced: the group com-
prising the innovation leaders includes five
countries (Sweden, Finland, Germany, Den-
mark and the UK) with an innovation level sig-
nificantly higher than the EU 27 average. The
innovation followers group includes Austria,

18 A comprehensive discussion on the EIS may be found in the 2008 Research and Technology Report (pp. 17 et seq.) and the 2009 Research

and Technology Report (pp. 26 et seq.).

19 Austria has actively participated in this discussion. Based on a study commissioned by BMWE, BMVIT and BMWEFJ (Schibany, Streicher,
Gassler 2007), BMWE] sent an approved comment with regard to proposed changes to the European Innovation Scoreboard to the Euro-

pean Commission in April 2008.

20 “Improving the European Innovation Scoreboard”; 16 June 2008, Brussels.



Ireland, Luxembourg, Belgium, France, the
Netherlands, Estonia, Cyprus and Slovenia,
nine countries that are close or even just above

the EU 27 average (Estonia, Cyprus and Slove-
nia are newcomers to this group).

Figure 12: Comparison between countries based on EIS 2009 (including comparison with EIS 2004)
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Source: InnoMetrics; calculations by Joanneum Research

The moderate innovators group includes the
Czech Republic, Portugal, Spain, Greece, Italy,
Malta, Slovakia, Hungary, Poland and Lithua-
nia (placed 15-24); catching up countries (bear-
ing in mind that all countries have raised their
SIT figures since 2004, including the leaders
and followers, so that catching up may yet
take some time) includes Romania, Latvia and
Bulgaria, all of which are significantly below
the EU 27 average.

As we have already mentioned, these
groups are quite stable; changes in the rela-
tive positioning primarily take place within

these groups. Austria succeeded in improving
its position within the followers group; cur-
rently it occupies (by a whisker) the top spot in
this group.?!

2.4.2 The individual indicators

At the level of individual indicators, the EIS

has a total of 29 indicators split into three

groups:

e Enablers, which encompass human resourc-
es and financing, and form the external basis
for innovations in companies;

21 Even though the absolute SII figure and accordingly the absolute positioning must be viewed with caution - the uncertainties in the

individual indicators are too big.



e Firm Activities, which covers major compa-
ny-specific activities leading to innovations
(such as firm investment, linkages & entre-
preneurship, and throughputs);

e Qutputs, which encompasses the output
side (such as proportion of innovative com-
panies or economic effects).

A glance at the individual indicators (in the

figure below, the Austrian values are shown

together with the minimums and maximums
of the EU 27, each based on the average for the
available EU 27) shows that Austria is more or
less significantly below the EU 27 average for
only fewer than one-third, namely seven, of
the individual indicators; for another seven,

Austria is within a range of +/- 10 % of the av-

erage.

The profile that arises of Austria’s strengths
and weaknesses is familiar:

In human resources, the indicators point to-
wards the relatively low proportion of academ-
ically trained people (in particular the indica-
tor regarding new bachelor’s and master’s de-
grees in science is at the lower end of the EU
27’s range. Interestingly, and in contrast to this
position, the number of new doctorates is sig-
nificantly higher than the EU 27 average. In
absolute terms, this means that Austria has

one doctorate for only 14 master’s degrees —
this is the best value among the EU 27 where
the average is one doctorate for 39 master’s de-
grees.

Two further indicators relate to high tech:
the relatively low availability of venture capi-
tal and the relatively poor showing for the
technology balance of payments flows indica-
tor. This indicator reflects the aggregate of
technology imports (e.g. payments for licence
fees) and exports (e.g. receipts for licence fees)
as a proportion of GDP and so is not really a
“balance sheet” in the conventional sense but
has to be seen rather as an indicator recording
international flows of technology.?

There are strengths to be seen especially in
the business sub-sector (R&D expenditures,
innovations and collaborations, and innova-
tions in products, processes and organisation)
as there are in throughputs such as patents,
trademarks and design. With the indicators
that relate to “economic effects” —level of em-
ployments and exports in the medium- and
high-tech manufactured goods sector and in
the knowledge-intensive services comprising
sales of new products — Austria is right on the
average for the EU 27.

22 Even viewed as a financial statement (income/expenditure) this indicator can give a distorted picture. This is because a negative technol-
ogy balance of payments can undoubtedly be seen as a sign of a high degree of ability to absorb technology. In addition, the meaningful-
ness of this indicator is distorted by the high level of intra-company cash flows. That means that strategic decisions within corporate
groups (intra-group payments of licence fees help to optimise taxes due) ultimately determine the figure attributed to this indicator.



Figure 13: Detailed results of EIS 2009; Austria vs. minimum/maximum of the EU 27 (Index EU 27=1)
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2.5 Innovation-friendly public procurement as a
new RTI policy tool?

2.5.1 Procurement volumes

Public procurement is an important economic
factor, representing nearly one fifth of GDP on
average in the EU.? Procurement has found a
place on the agenda of innovation policy, not
least due to the large volumes involved -
some € 50 billion annually (Table 13) in Aus-
tria alone. Several groups of experts in the EU
have addressed this topic in recent years.
What they found is an urgent need to use pub-
lic procurement to advance research and devel-
opment, given the untapped potential still
available here for implementation of the Lis-
bon Strategy?* (EC 2004 :21; EC 2005 :5; EC
2006a :6). The thinking is that mobilising
even a small portion of the procurement vol-
ume could achieve significant innovation ef-
fects. From an innovation policy perspective,
this means utilising idle resources.

Table 13: Estimated volume of public procurement
in Austria

Gross domestic product 2008 281,867
thereof 17%* 47,917
Federal spending acc. to budget 2008** 69,869

* Procurement-related percentage according to EU estimate (EC 2007c)
** Includes health and social welfare, public administration, roads/transit, edu-
cation/instruction, research/science, defence, financing

Sources: (SA 2010), (BMF 2008)

2.5.2 Subject: innovative and innovation-friendly
public procurement

Innovative procurement is distinct from inno-
vation-friendly procurement: the former in-
volves innovations in the procurement proc-
ess, while the latter focuses on the procure-
ment of innovative services (Figure 14). When
the procurer purchases something that is new
on the market or solicits bids to address prob-
lems whose solution requires the development
of new goods or services, we speak of innova-
tion-friendly procurement.

A combination of the two forms is natural,
since innovation-friendly procurement often
requires innovations in the corresponding pro-
curement processes.

Public buyers (procurers) include the federal
government, the states and communities, and
(BGBI
2006/17). The latter category encompasses

quasi-governmental institutions
both institutions that have been established to
fulfil responsibilities of common interest and
are at least partially endowed with legal rights
and obligations as well as institutions that are
financed largely with public funds or subject to
significant government oversight.

Figure 14: Innovative and innovation-friendly
procurement

Procurement of
innovative services

...sometimes requires...
...also promotes ...

Innovations
in procurement

Source: (BMWA 2007: 13)

23 It is estimated that public procurement accounts for an average of 17 % of GDP among EU member states and thus 35 % of public spend-

ing (EC 2007c: 4)

24 Especially regarding the so-called Barcelona target for R&D spending of 3 % of GDP (EC 2002).



2.5.3 Legal basis: European and “new” Austrian
procurement laws

The Austrian Public Procurement Act (Bun-
desvergabegesetz, BGBI 2006/17), including its
annexes (and the corresponding amendments
of 2007 and 2009; BGB 2007/86 and 2010/15),
came into effect on 1 February 2006. The law
was created primarily to meet the deadline for
implementation of the corresponding Europe-
an guidelines (Public Procurement Directive
with sector-specific directive: EU 2004/17; EU
2004/18). What’s new and important about the
European Public Procurement Directive of
2004 and Austria’s Public Procurement Act of
2006 from the perspective of innovation policy
is that they explicitly cite and define the scope
of several key terms that make it possible to
design public procurement with a greater focus
on innovation. This makes it more likely than
before that the bidders/suppliers will be
brought into the procurement process. The
key points are as follows.

e Choice of procurement procedure:?® It is
possible to conduct technical dialogues
(“competitive dialogue”) with potential
bidders before the actual procurement
process, for example, to find out what kind
of innovation is even possible.

¢ Choice of performance specification:*® If the
call for bids does not cite the intended so-
lutions but instead names the functional

needs of the procurer, this significantly ex-
pands the leeway for creativity on the part
of the bidders/suppliers.

e Option of an alternative bid:*” Finally, the
procurement can integrate incentives for
bids that include additional/alternative in-
novative (more affordable, more effective or
more environmentally friendly) solutions.

Shortly after the laws (EU, Austria) took effect,
discussions focused on the competitive dia-
logue, but attention is now centred around the
option of the functional call for bids in combi-
nation with the various other possible procure-

ment procedures.

2.5.4 Security: public procurement between risk
prevention and innovative tendencies

Despite the more “innovation-friendly” provi-
sions outlined above, public procurement is
and has been highly regulated — both by law
and through the corporate governance policies
of the public procurers. The Public Procure-
ment Act, for example, states that in public
procurement processes, the contract must be
awarded to the bid that is either most techni-
cally-economically effective and/or the most
cost-effective. Just to make it possible to ana-
lyse the bids comparatively and shield oneself
against any subsequent lawsuits, calls for bids
are sometimes issued in great detail and con-

25 The following procedures are available: open procedure; non-open procedure (limited number of applicants invited to submit a bid); negoti-
ated procedure (optional negotiations on entire order content after bids are submitted); master agreement; dynamic procurement system
(service is purchased from one participant in the dynamic procurement system after special request to submit bid); competitive dialogue
(buyer conducts a dialogue with a limited number of companies with the objective of identifying solutions for specific needs/requirements
of the buyer based on which the applicants are asked to submit bids); direct procurement. BGBI (2006/17: 25)

26 Definition according to the Public Procurement Act: A constructive performance specification lists the individual services to be performed
in an index. A functional performance specification lists the performance and functional requirements. BGBI (2006/17: Section 95)

27 An alternative bid is a proposal by the bidder for an alternative service to what was specified in the call for bids. BGBI (2006/17: Section 2)



tain a variety of technical specifications based
on the procurer’s experience.

It is therefore in the nature of public pro-
curement to preserve structures and shun
risk, because it is part of the genuine respon-
sibility of procurers to protect themselves
against risks of all types. This leads to a ten-
dency to resort to what has worked in the past
and the necessity, when in doubt, to handle
risk and liability issues in such a way as to en-
sure proof of due diligence in dealing with pub-
lic funds in the event of any litigation or in-
volvement of the Federal Public Procurement
Office (BVA)®, Court of Auditors, etc.

2.5.5 Political players: responsibilities and
activities of the economic and transportation
ministry

The Federal Ministry of Economy, Family and
Youth (BMWEFJ, formerly BMWA) is responsi-
ble for key aspects of implementation of the
Public Procurement Act (BGBI 2006/17). For
example, (a) it serves as a national reporting
centre for statistical listings (reporting obliga-
tion of procurers); (b) it reports to the Federal
Chancellor and is responsible for reporting to
the European Commission; (c) it must publi-
cise decisions/announcements of the Europe-
an Commission in the Federal Gazette; (d) it
was responsible for establishing the Federal
Public Procurement Office and, together with
the federal government, exercises joint over-
sight; and (e) it must help coordinate any arbi-
tration proceedings.

As part of its responsibilities, the Ministry
of Economy authored the 2007 procurement
guide “procure_inno: Praxisorientierter Practi-
cal Guide to Innovation-Friendly Public Pro-
curement and Contact Awarding.” The aim of
the guide was and is to point out “[...] possi-
bilities for implementing some of the yet unre-
alised potential in procurement [...]” (BMWA
2007: 3). It is designed to educate professionals
about the legal requirements and provide pro-
curers with professional tips on innovation-
friendly processes and procedures, thereby
making a general contribution to an innova-
tive procurement culture. The guide focuses
primarily on the recommendations of the EU
Guide to Innovative Solutions in Public Pro-
curement (EC 2007a) from an Austrian per-
spective.

Complementing the general activities and
responsibilities of the Ministry of Economics,
the Ministry for Transport, Innovation and
Technology (BMVIT) focuses on companies of
the federal government for whose shared ad-
ministration it is responsible. ASFINAG, OBB
and VIA DONAU are three examples of such
high-volume procurers. In 2008/2009, the Fed-
eral Ministry for Transport, Innovation and
Technology (BMVIT) commissioned a study on
good practices of innovation-friendly public
procurement that identified good practices in
Austria and abroad (Buchinger and Steindl
2009a; see next section for results). The year
2009 also saw the launch of a dialogue with
major infrastructure operators on innovation-
oriented infrastructure policy and a discussion

28 The BVA gets involved for the purposes of protecting rights at the federal level only if it receives a petition from a bidder/supplier. It does
not automatically review public procurement processes. See current BVA statistics of activities (2009).



of innovation policy options in public procure-
ment. This was received with great interest
among infrastructure operators and will be
continued.

2.5.6 Good practice: learning from examples in
Austria and abroad

There are already a variety of public procure-

ments in Austria and abroad that exhibit as-

pects of innovation-friendly good practice.

There follows a representative list of examples

from across the broad spectrum:

e “Sustainable Public Procurement Pro-
gramme” in the Netherlands

e “Low-Carbon Vehicle Procurement Pro-
gramme” in England

e “National Plan of Action for Greener Pub-
lic Procurement” in Austria

e “Green Electricity Act” in Austria for pub-
lic procurement of environmentally friendly
electricity29

e Public procurement of a road toll system in
Austria “ASFINAG Electronic Truck Toll”

e Procurement of “OROK Online Atlas”, a
tool for presenting and analysing land use

e Procurement in public construction
projects “Ludesch/Vorarlberg Community
centre”

e Procurement of buses for public transit in
Austria “OBB Fleet Replacement”

e Procurement of a weather early warning
system for trains in Austria “OBB INFRA
Weather”

You can read about the individual aspects of
good practice in these examples in the corre-
sponding reports.’® For better understanding,
Figure 15 shows an overview of one of these
examples.?! The introduction of a compre-
hensive radio-controlled toll system in Aus-
tria can be considered a good practice of inno-
vation-friendly public procurement because
it represents the initiation and achievement
of a systemic innovation with a considerable
degree of complexity. The primary aspects of
good practice in this example are reliability
and on-time operational capability. At the
time bids were solicited, there were two fea-
sible technologies: global positioning system
(GPS), which is used in Germany, and dedi-
cated short-range communication (DSRC),
which is used in Austria. But Germany, un-
like Austria, experienced significant prob-
lems with the timely completion of the toll
system. Since ASFINAG financing was the
central motivation for introducing a toll sys-
tem (Figure 15), it was important that the
system be operational on schedule so that
toll income would be flowing on schedule.

29 Even if the Green Electricity Act is currently the subject of critical debate (regarding the disruption of competition, amendments, the
amount of feed-in tariffs, the extent of funding, etc.), we cite it here as a good practice because the tool in general is of interest and the
law itself has induced measurable technology development and diffusion effects.

30 For the examples cited here, see (BMWA 2007; Buchinger und Steindl 2009); for further examples, see (Edler et al. 2005; Georghiou 2007).

31 For specific information on the effects of the good practice examples examined here, see (Buchinger 2009a).



Current trends in research and technology

Figure 15: Initiation, implementation and effect of innovation-friendly public procurement as illustrated

by the truck toll in Austria
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The examples cited above have some very dis-
tinct good practice characteristics. Neverthe-
less, it is possible to generalise some of these
characteristics. On this basis and in light of
what the legal and institutional options per-
mit, it is possible to formulate at least the fol-
lowing four core principles.

Principle 1: deliver a clear benefit to the procurer

All intended positive effects for society as a
whole notwithstanding (environmental, health

48

BR Bundesrat (upper house of parliament)

NR.Nationalrat. (lower house.of parliament)

and safety missions, jobs, competitiveness, etc.),
the benefits of innovation-friendly public pro-
curement must clearly extend to procurers
themselves as well. It’s possible, of course to is-
sue innovation-specific procurement require-
ments in exercising the role of owner or majori-
ty shareholder of quasi-governmental compa-
nies. But such requirements will only be execut-
ed effectively if they have a clearly positive reso-
nance in the current account balance / perform-
ance agreement. Innovation-friendly public pro-
curement must be worthwhile for the procurer.
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Principle 2: set moderate objectives and
implement policy professionally

The probability of success increases the more
moderate the stated objectives in a pilot pro-
gramme are: desirability vs. feasibility. This is
fundamentally and especially true for innova-
tion-related procurement processes, since here
you have a particularly pronounced tension
between caution on the one hand and the risk
of innovation on the other. One possibility for
dealing productively with this tension is an in-
cremental process — the phased introduction of
programmes. Professional implementation in-
cludes both preparatory analyses and the in-
stallation of

capable and appropriately

equipped project management.

Principle 3: create the requirements for
risk-benefit sharing

The risk and benefit of innovation-friendly
public procurement should be shared among
procurers, bidders and any public subsidisers
(“public good”). This is a difficult requirement
in that both risk and benefit calculations are
associated with uncertainties, and the parties
involved will arrive at different estimates
based on their varying interests and levels of
expertise. One possibility for sharing/reducing
risk is pre-competitive procurement (see de-
tails in next section).

Principle 4: involve the relevant players

To assess the risk and benefit of innovation-
friendly public procurement in the first place
and develop useful calculations for risk-benefit

sharing, it is essential to coordinate and inte-
grate the relevant players at the earliest possi-
ble stage. The variety of available (electronic)
platforms, dialogue forums, etc., can prove
useful if they offer a sufficiently neutral and
creativity-friendly space for interactive brain-
storming and critical review.

2.5.7 Overcoming market fragmentation and
establishing lead markets

A high-profile debate is taking place on the idea
of overcoming market fragmentation through
so-called “lead markets.” The European Com-
mission spearheaded the “Lead Market Initia-
tive for Europe” in December 2007. Its goal is
first to identify fast-growing global markets of
social and economic importance and then open
these markets to European companies through
concentrated policy initiatives. “[...] identify-
ing areas where concerted action through key
policy instruments and framework conditions,
coherent and coordinated policy making by rel-
evant public authorities, as well as enhanced
cooperation between key stakeholders can
speed up market development, without inter-

fering with competitive forces.” (EC 2007b: 2)

This is to be achieved by applying the follow-

ing principles (EC 2007b: 3):

e Ensure that the needs of global markets are
taken into account, thereby maximising the
market potential.

e Push for acceptance of EU standards in non-
EU markets, especially where global trends
(such as the environment) are concerned.

e Facilitate the market launch of products and
services by reducing the associated costs
and bundling demand.



So far, the EU initiative has identified six fields
where it intends to establish lead markets (EC
2007b): eHealth, protective textiles, sustaina-
ble construction, recycling, bio-based products
and renewable energies. The process of identi-
fying these six fields was participatory, involv-
ing above all industry (European Technology
Platforms) but also the relevant government
ministers and users.

The Lead Market Initiative emphasises that
the primary aim is not to apply standards, reg-
ulations, massive funding and the like to cre-
ate artificial markets. Ideally, no additional
budgets should be needed at all. Instead, the
idea is to (a) rethink the priorities of existing
funds/subsidies and (b) exploit the potential of
public procurement. Nevertheless, legal regu-
lations and standards should be employed in
support of the initiative.

2.5.8 Commercial and pre-commercial
procurement and policy mix

As is clear from the case studies and the details
on commercial procurement, a wide array of
policy instruments can be used to stimulate
innovation-friendly public procurement. But
since influence on commercial procurement is
by its very nature subject to strict limitations
and commercial procurement tends to focus
more on dispersing innovation than on gener-
ating innovation, the focus of the discussion at
the European level is on the area of pre-com-
mercial procurement (EC 2005; EC 2006b; EC
2007¢).

Pre-commercial procurement refers to R&D
orders at market conditions. This means that
the incurred R&D costs are paid by the pro-
curer or a procurer consortium (i.e., no fund-
ing). Whereas commercial procurement relates
to goods / services / system applications that
are already marketable or nearly so, pre-com-
mercial procurement deals with the start-up
phase (research and development in the form
of procurement-related R&D orders). A key ad-
vantage of pre-commercial procurement is
that it reduces the innovation risk at procure-
ment since it happens upstream from the pro-
curement itself. It is also possible to reduce the
innovation risk of pre-commercial procure-
ment by awarding multiple R&D contracts si-
multaneously, for example, and identifying the
optimal solutions incrementally through in-
terim evaluations and selections. Bidders and
procurers can also reach agreements on cost-
benefit sharing (preferred licensing for co-bid-
ding R&D contractors and the buyer or buy-
ers).

From the perspective of antitrust law, it is
important that R&D be explicitly exempted
from the extensive regulations of public pro-
curement. In the EU procurement guideline —
which initially follows the WTO agreement in
excepting R&D procurements — there is, how-
ever, one restriction that must be noted (and
which accordingly is also found in Austrian
law):3* R&D is exempt only if the results do
not benefit the procurer exclusively but have
the character of a public good. So pre-com-
mercial procurement can take place within

32 See (WTO 1994a; WTO 1994b; EU 2004/17; EU 2004/18; BGBI 2006/17).



procurement law when it involves R&D con-
tracts at market prices and the results only
benefit the buyer. But it can also fall outside
the scope of procurement law if the procurer
does not alone profit from the R&D and may
not even bear all the costs. The latter point is
promising in the case of procurer coopera-
tives and/or standardisation.

2.5.9 Principle of good practice: long-term and
multi-faceted policy mix

The prominent role assumed by public pro-
curement in the debate surrounding the forma-
tion of lead markets is justified by the signifi-
cant hurdle to bringing the ideas to market.
This can be counteracted both through pre-
commercial procurement — which must first be
fully exhausted, however — and with R&D al-
lowances (for prototypes, pilot applications and
demo systems under the label of experimental
development). On the other hand, creating a
market with sufficiently stable expectations
for a large number of bidders requires a magni-
tude that individual customers are seldom
equipped to meet. Lead markets are therefore
useful in complementing pre-commercial pro-
curements and procurement-related R&D&I
allowances.

And so overall, the stimulation of innova-
tion-friendly public procurement can draw
upon a mix of commercial and pre-commercial
procurement and procurement-related allow-
ances.*® The political context is a key factor,
even if the leeway for innovative bidders/sup-

pliers is ultimately defined in the calls for

bids. Depending on the technology or prob-

lem to be addressed, a well-balanced policy

mix should include the following:

e Mission statements (white papers, strate-
gies, plans of action) and legal regulations
should balance the expectations of various
players over an extended period of time and
provide them with reliable planning condi-
tions.

e Pre-commercial procurement and R&D al-
lowances should pave the way for innova-
tive procurements that may still lie far in
the future.

e Large procurement volumes (lead markets)
should be reached through procurer coordi-
nation, government investment pro-
grammes and the like.

e The infrastructure and funding for pilot ap-
plications, large-scale test beds and demo

projects should be made available.

2.5.10 Summary

The preliminary answer to the question of
whether public procurement is an appropriate
tool for innovation policy is “yes.” This find-
ing is based on a series of examples, a select
few of which are outlined here. But this is a
conditional “yes”, for it would be wrong to
overestimate the possibilities of innovation-
friendly public procurement. Procurement in
general — and public procurement to an even
greater degree — seeks by its very nature to pre-
serve known structures and shun risk. So in-

33 See details on innovation policy options in Austria (Buchinger 2009b).



novation-friendly public procurement runs the
risk of stumbling over the inherent “risk ten-
sion” — the risk of innovation vs. the security
of procurement — and thus over the inherent
conflict of objectives.

The first step in overcoming or reducing this
“risk tension” is a clear statement of political
intent. The case studies illustrate the type of
such a statement of intent: Mission statements
in the form of strategy papers and national
plans of action play a role in green procure-
ment, for example, while laws play a role in

toll systems and green electricity. Voluntary
standards affect sustainable procurement, and
policy programmes pertain to nearly all exam-
ples. There is no predetermined ideal form.
Various procedures may be appropriate, de-
pending on the technological field and the sit-
uation at the outset. What’s critical, however,
is that the statement of political intent be ap-
propriate to establish reliable expectations and
assure stability when it comes to the content
and timeline.



3.1 Austria’s participation in the European
Framework Programmes

In formulating its EU2020 strategy, the Euro-
pean Union has set itself the task of thorough-
ly overcoming the current economic crisis on
a lasting basis. A forward-looking research,
technology and innovation policy is seen as
the main driver here with the aim of forming a
common European Research Area (ERA). The
European Framework Programmes for Re-
search and Technological Development are
considered to be the key instrument for realis-
ing the European Research Area.

The main aims of the 6th Framework Pro-
gramme (FP6) and its specific working pro-
grammes were the integration, reinforcement
and structuring of the European Research Ar-
ea. The 6th EU Framework Programme (2002~
2006) had a total budget of € 17.9 billion, of
which € 16.6 billion were paid out in the form
of funding.®* 56,000 project proposals with
390,000 potential participations were submit-
ted, of which projects with 74,400 participa-
tions were approved. An initial report by the
group of experts set up to evaluate the results
of FP6 has been available since February 2009
(Rietschel et al. 2009). This generally assessed
the results of the 6th Framework Programme
to be positive and substantial. However,

some programme initiatives and instruments
were judged to be merely a moderate success.
In January 2007,the 7th Framework Pro-
gramme (FP7) for Research and Technological
Development started. This has a term of seven
years (2007 to 2013) and a total budget of
€ 50.521 billion. A further € 2.751 billion are
intended over the next five years for nuclear re-
search under the EURATOM Programme. As
the European Union’s main instrument for
funding research, FP7 is also the largest multi-
lateral research funding programme in the
world. As with its precursor, it bundles all EU
initiatives with relevance to research under one
roof and plays a decisive role in achieving tar-
gets in terms of growth, competitiveness and
employment (European Commission 2008a).
The plan is for FP7 to follow on the success
of FP6 in creating a European Research Area
and features a high degree of continuity in re-
spect of research topics and instruments. Some
of the criticisms raised in evaluating FP6 were
already discussed ahead of FP7 and taken part-
ly into account in its conceptualisation. Be-
sides simplifying the application procedure,
lengthening the term to give more certainty in
planning, a significantly higher budget (63 %
rise on the previous programme) and various
ways of simplifying administration, the set-
ting up of a European Research Council for

34 Unless stated otherwise, the source of the data used in this chapter on Austria’s participation in the 6th and 7th Framework Programmes
is PROVISO (Ehardt-Schmiederer et al. 2009a; Ehardt-Schmiederer et al. 2009b)



promoting basic research is particularly wor-
thy of note. Additional innovations relate to
the creation of Joint Technology Initiatives
(JTIs), ERA-NET Plus, Joint Programming Ini-
tiatives and various measures under Art. 169
of the EU Treaty (European Parliament 2006a).

FP7 consists mainly of four specific pro-
grammes: “Cooperation”, “Ideas”, “People”,
and “Capacities”. Building on FP6’s “themat-
ic priorities”, “Cooperation” is the pro-
gramme that forms FP7’s focus, taking up al-
most two-thirds of the total budget (€ 32.4
billion). The goal is for Europe to achieve
technological leadership in key scientific and
technological areas. To this end cross-border
cooperative research projects into ten core
topics laid down in accordance with political
considerations (healthcare, energy, transport,
ICT, etc.) will be promoted (CORDIS 2010e).

The “Ideas” programme is a new addition
and, with a budget of € 7.5 billion, will incen-
tivise creativity and top performance in Euro-
pean research. As a programme open to any
themes it should also promote targeted basic
research by both young scientists (starting
grants) as well as established ones with signifi-
cant research achievements (advanced grants).
It will be structured and implemented by the
newly created European Research Council
(ERC) (CORDIS 2010b).

The “People” programme follows on from
FP6’s very successful “Human Resources and
Mobility” programme but with a budget that
is almost three times as high (€ 4.7 billion) as
FP6 (CORDIS 2010a). The goal is to develop
and strengthen the human resources potential

35 More than one Austrian organisation can participate in one project.

in European research and technology. This pro-
gramme will promote both education and
training as well as global and sectoral mobility
of scientists in all fields of research (CORDIS
2010d).

The “Capacities” programme is intended to
reinforce the research and innovation Capaci-
ties in Europe and contribute to optimal im-
plementation of the potential of all the re-
search infrastructure in Europe. With a budget
of € 4.1 billion, overlapping topics will be pro-
moted. These include establishing newexam-
ples of research infrastructure in Europe as
well as improving existing ones. They are also
intended to improve the research capacity of
SMEs. The funds set aside for the two sub-pro-
grammes have been raised substantially com-
pared to FP6 (CORDIS 2010a, 2010c).

3.1.1 Austria's participation in the 7th European
Research Framework Programmes

Up to November 2009, 126 tenders had been
completed in FP7. More than 43,200 valid
project proposals with more than 230,000
participations had been submitted and evalu-
ated, and 6,806 project proposals with 45,392
participations considered worth promoting.
Austrian partner organisations are represented
in 813 projects with 1,137 participations?®, i.e.
in 11.9 % of all projects applying for funding
and 2.5 % of all approved participations (see
Table 14). By comparison, Austria’s share of
projects in FP6 stood at 13.5 % and of partici-
pations at 2.6 % (Ehardt-Schmiederer et al.
2009a). The Austrian share of approved par-



Table 14: Austria’s participation in the 4th to the 7th Framework Programme

Percentage of approved Austrian participations among all approved

participations

Percentage of approved Austrian coordinators among all coordinators

Austrian share of granted funds

Return flow ratio measured against Austria’s contribution to the EU

budget*

2.3% 2.4% 2.6% 2.5%
1.7% 2.8% 3.3% 3.5%
1.99% 2.38% 2.56% 2.61%
70% 104% 117% 130%

* European Commission 2008; the figures used for FP7 represent the average for 2007 and 2008

Source: European Commission, processed and calculated by PROVISO

ticipations by participants from the EU 27
(2.9 %) was higher than Austria’s share in to-
tal research personnel in the EU 27 (2.5 % -
see Eurostat 2010 on this).

A two-stage application and evaluation proce-
dure is recommended in the evaluation report
on FP6 in view of the decline in the success
rate for proposals since FP5% (Rietschel et al.
2009). In specific tenders under various sub-
programmes, such as Food, Agriculture, Fish-
eries and Biotechnology, Nanosciences, nan-
otechnologies, materials & new production
technologies, Energy , Ideas and People, two-
stage procedures have already been intro-
duced in FP7. At the first stage, applicants are
called upon to submit a brief sketch of the
project on selected criteria and points (out-
line items) in accordance with the require-
ments of the respective tender. Only projects
selected for a second submission stage after
being evaluated can make a full application.

36 FP5 approval rate: 26 %; FP6 approval rate: 18 %

The Commission does not include first-stage
applications in its calculations and calculates
an average approval rate of 21.6 % for FP7
(European Commission 2009). Taking all val-
id first- and second-stage project applications
into account, the average approval rate cur-
rently stands at 15.7 % (Ehardt-Schmiederer
et al. 2009Db).

Austrian participants have been successful
in the applications for projects that they have
coordinated.’” Every project proposal coordi-
nated by Austrian partners in the Cooperation
programme was approved (20.1 %) - this is sig-
nificantly higher than the average approval
rate for coordinated projects (15.6 %). Applica-
tions by Austrian coordinators in the People
(20.9 %) and Capacities (15.8 %) programmes
have been roughly average.

Figure 16 shows the proportion of Austrian
project participations and project coordina-
tions broken down by field. Austria is mainly

37 Data on the success rate for Austrian participations are currently only available for projects coordinated by Austrian organisations. With
two-stage evaluation procedures, the European Commission does not systematically collect data on the first-stage consortia; data is only
available on the coordinators under the Cooperation, People and Capacities programmes (Ehardt-Schmiederer et al. 2009b).

38 Total approval rate for coordinated projects: Cooperation: 15.6 %, People: 23.3 %, Capacities: 16.6 %. These calculations take all project

(first and second stage) applications into account.



Figure 16: Austrian share in participations and coordinations in FP7 projects by field
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represented strongly in the same fields in FP7
as it was in FP6. The shares of Austrian par-
ticipations in Energy — down from 3.7 % to
2.1 % — and Research for the benefit of SMEs
down from 2.9 % to 1.3 % — both declined in
FP7. Of the total of 44 approved ERA-NETs
and ERA-NET Plus initiatives for coordinating
promotional programmes at national and re-
gional level in FP7, Austria is tied into 26
ERA-NET initiatives (59 %).

Figure 17 compares the success rate of
project applications in which Austrian organi-

sations are responsible for coordination with
the overall success rate for coordinated
projects.’” 137 approved projects are being co-
ordinated from Austria, which means that
the share of projects coordinated by Austrian
institutions is continuing to rise (Table 14).
2.8 % of the projects in FP5 and 3.3 % of the
projects in FP6 were coordinated by Austrian
organisations. Austrian players had above-
average success in attracting projects in six
out of ten fields in the Cooperation pro-
gramme. Compared to this, the success rate

39 Projects in the Ideas programme do not have any coordinator; of the 2,656 approved projects in the People programme, 599, as research

networks, have a coordinator.



in the Capacities programme was mostly be-
low average — apart from those fields with a
low funding volume, such as Regions of

knowledge (REGKNOW), Support to the co-
herent development of research policies
(COH) and International cooperation.

Figure 17: Approval rate for FP7 projects under Austrian coordination by field
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It may generally be assumed that Austria is
strong (high success rate, high participation,
lots of project coordinators) in those fields
where it has been possible at specialist level to
build up contacts and networks at European
level. Austrian players are members in rele-
vant stakeholder organisations and partners in
Technology Platforms, and contribute to the
preparation and formulation of working pro-
grammes under the Framework Programmes.
Austria is also frequently represented in the
various fields where research funding pro-
grammes exist at national level that are fre-
quently used by smaller research service pro-
viders.

By contrast, Austrian participation is lower
when the focus of the programmes does not
tally with domestic skills. For instance, ex-
perts found that the reason behind the decline
in participations in the ENERGY field lay in a
change in the orientation of the programme
compared to FP6. FP7 tenders up to now have
accordingly offered Austrian research partners
fewer “hooks” as they now focus more on the
development of large-scale technology in the
energy sector, such as capturing and storing
CO2, clean coal technology and intelligent
grids; and, to a lesser extent, on fields where
Austrian players can play to their strengths,
such as research into bio-energy and bio-fuels.



3.1.2 Participation by category of player

The evaluation report on FP6 refers to the con-
tinuous fall in participation by partners from
industry since the 4th Research Framework
Programme and notes that the aim of stimulat-
ing Europe’s competitiveness has not really
been achieved (Rietschel et al. 2009). The ex-
perts have established that some sectors of the
European economy, such as the aeronautic and
automotive sectors, are in good shape. But in
other fields, such as the pharmaceutical indus-
try, those who carried out the evaluation see
the programmes as being insufficiently effec-
tive, despite special themes being tendered for
in the specific programmes aimed at promot-
ing relevant research in these fields. According
to the group of experts, there are indications
that for a number of sectors participation in
the FPs is too time-consuming (a lot of bu-
reaucracy, tiresome delays in making applica-
tions and approving orders, etc.), developments
too slow and the contractual conditions on in-
tellectual property rights and copyright insuf-
ficiently attractive for them to draw any ad-

vantage from participating in the activities of
the Framework Programmes. In strongly com-
petitive fields collaborative research is always
accompanied by concerns that information
from existing knowledge bases will drain off to
collaboration partners and competitive advan-
tages will be lost.

As in FP6, the European Parliament again
formulated the goal for FP7 of at least 15 % of
available funds going to SMEs*® (European Patr-
liament 2006a). At 16 %, participation by
Austrian SMEs was already higher than over-
all participation (14.3 %) (Ehardt-Schmieder-
er 2009) in FP6 , albeit only 12 % of the grant-
ed funds were applied for via SME participa-
tions. As Figure 18 shows, the share of par-
ticipation by partners from Austrian indus-
try, particularly those from SMEs, has risen
further in FP7. With an SME share of 16 % of
funds applied for, the goal of 15 % formulat-
ed by the European Parliament appears to be
well exceeded. Participation by Austrian
SMEs is significantly higher than 15 % in En-
ergy, Health, ICT and Research for the bene-
fit of SMEs and regions of knowledge.

40 SMEs in FP7 are defined as all companies with less than 250 employees, annual sales of less than €50 million or total assets at year-end
of less than €43 million (European Parliament 2006b; European Commission 2003).



Figure 18: Distribution of participations and funding by category of organisation (Austria)
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The high level of participation by Austrian
universities remains as high as for FP6*!; they
are particularly well represented in Food, Agri-
culture, Fisheries and Biotechnology (FAFB),
Health, Information & communication tech-
nology (ICT) and Nanosciences (NMP). In re-
spect of the share in requested funds, they are

still two percentage points behind the figure
for FP6.

The share of the participation by Austrian
research institutions, as well as the funds ap-
plied for, was higher than for FP6. Almost two
thirds of the Austrian participations in the So-
cio-economic Sciences and Humanities (SSH)

41 The categories for organisations in FP7 participations currently being provided by the European Commission are incomplete or incor-
rect. PROVISO controls and standardises the Austrian participations in respect of categories of organisation: a comparison with overall

participation is accordingly not possible at the present time.



relate to public research institutions; their
shares in SPACE and SECURITY are also above
average.

The low level of big Austrian companies co-
ordinating projects may be taken as an indica-
tion that this is not very attractive to them.
Whilst they have a share of 9 % in the Austri-
an participations, they were only responsible
for 4 % of the coordination of coordinated
Austrian projects. This trend is not seen with
SMEs, where their share in the coordination of
coordinated Austrian projects is equal to their
share in approved Austrian participations
(18 %). By contrast, the frequency with which
Austrian research institutions take on the role
of project coordinator is disproportionately
high: with a participation of 21 %, they coor-
dinate 31 % of Austrian projects.

3.1.3 Specialisation of the Austrian participations

Figure 19 shows the fields where Austria is
strong within the individual sub-programmes
in FP7. It takes the share of Austrian organisa-

tions in the individual FP7 fields and compares
it with Austria’s overall share in FP7 for ap-
proved participations/funds.

In Information & communication technol-
ogy (ICT), Socio-economic Sciences and Hu-
manities (SSH) and, under the Capacities pro-
gramme, in Regions of knowledge (REG-
KNOW) and Science in society (SIS), Austria
not only participates to an above-average ex-
tent but the approved funds are even higher to
a significant degree. In the sub-programmes
comprising support to the coherent develop-
ment of research policies (COH) and interna-
tional cooperation (INCO), Austria’s participa-
tion is also above average but a comparison
shows that the funding applied for is propor-
tionately lower. The difference is even bigger
in SECURITY. Despite proportionately above-
average participation, the funding applied for
is significantly below average. In contrast to
this, Austrian participants in the Health pro-
gramme were awarded an above-average
amount of funds despite below-average partici-
pation.



Figure 19: Fields that Austria has concentrated on in the 7th Framework Programme; divergence hetween
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Information & communication technology, as
well as socio-economic sciences and humani-
ties, were also amongst Austria’s strengths in
FP6. Austria also demonstrated above-average
success in FP6 in Nanosciences, Transport,
Energy and SME-specific research (SME). In
the provisional figures for FP7, this specialisa-
tion demonstrated in FP6 cannot (yet) be seen.

3.1.4 Structure of international cooperation in the
Framework Programme

As in FP6, for most of the participations, in
which projects have Austrian partners, the play-
ers come from Germany (15 %), Austria
(11.3 %), the UK (9.1 %), France (8.5 %) and It-
aly (8 %). In Figure 20 a comparison with the

overall participation of individual countries
shows that Austrian players cooperate to a dis-
proportionately high extent with partners from
their own country and from Germany. This
conforms to the results of earlier studies, which
declare that geographical proximity and a com-
mon language are a substantial factor in select-
ing collaboration partners in the European
Framework programmes (Scherngell und Barber
2009; Nokkala et al. 2008). Participations that
lie just above the average are those from Swit-
zerland, Slovenia, western Balkan countries
(Croatia and Serbia) and Central and Eastern
European states (Slovakia, the Czech Republic,
Romania, Hungary and Poland). As in earlier
Framework Programmes, Austrian participants
are amongst the most frequent collaboration



partners for participants from Central and
South-Eastern Europe (Paier und Roediger-
Schluga 2006). Participations from the UK, non-

Figure 20: collaboration partners of Austrian players
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Overall, the proportion of international col-
laborations has steadily increased since FP5.
5.6 % of all participations in FP6 come from
outside Europe (“non-EU countries”) while
their share in FP7 already stands at 6.8 %. As
a study on the role of international collabora-
tion in the Framework Programmes shows,
however, cooperation with non-EU countries
nevertheless appears to be less attractive to
European industrial partners. Non-EU coun-
tries are only rarely integrated into Networks

of Excellence*? and connections with, especial-
ly, countries with strong growth are weak
(Edler 2008).

Against this background, those evaluating
FP6 recommend the development of stronger
international global cooperation extending be-
yond Europe’s borders and, at the same time, a
differentiated and strategic vision for research
cooperation with specific, clearly defined
groups of countries. This involves three kinds
of cooperation: 1) cooperation with developing

42 Networks of Excellence, NoE: funding instrument since FP6 for the long-term and sustainable linkage between outstanding research

institutions and departments in a particular field.



countries on development-related issues where
European research is a world leader; 2) cooper-
ation with countries enjoying strong economic
growth (India, China and Brazil) and 3) coop-
eration with industrialised countries outside
the EU, such as the USA and Japan (Rietschel
et al. 2009).

In project consortia involving Austrian par-
ticipation, the proportion of participants from
non-EU countries has also risen significantly
in FP7: from 1.9 % in FP6 to 4.6 % in FP7.
Most collaborations with Austrian players
take place with partners from Russia (67 par-
ticipations) followed by the USA (47 participa-

tions), China (40 participations), Ukraine (30
participations) and Australia (26 participa-
tions). Intensifying cooperation with countries
from outside Europe appears to be possible:
participants from non-EU countries are dispro-
portionately lowly represented in projects
with Austrian participants.

3.1.5 Funds and Returns

28.5 % of the total budget available under
FP70f € 50,521 billion has in principle been ap-
proved for the 126 tenders so far submitted for
funding.*® The share of approved funding for

Figure 21: Annual returns to Austria in research and technological development compared to the Austrian
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43 funding here means the funding applied for in connection with the approved projects. As at November 2009, information is only par-
tially to hand on the results of negotiations on the individual projects; as the contractual negotiations can lead to changes, the figures
in this chapter should be taken as indications (Ehardt-Schmiederer et al. 2009b).



Austrian researchers stands at 2.61 %. This is
equivalent to approved funding amounting to
some € 342 million, which will be paid out as
annual returns to Austrian organisations over
the coming years depending on the terms of
the individual projects.

Figure 21 shows that the proportion of re-
turns to Austria measured against total opera-
tional expenditures by the EU on R&D has
risen continuously in recent years. Since 2005
it has been significantly higher than the Aus-
trian share in annual funds paid into the over-
all EU budget.

The reason for the slight dip in this upward
trend in 2007 compared to the previous and
the following year is that in various fields
with strong Austrian participation, such as
TRANSPORT, funds intended for 2007 were
not granted until 2008. In 2008 the share in
returns paid out amounted to 2.82 % or a re-
turn ratio of 142.9 % of Austria’s funding of
the overall EU budget.

3.1.6 Summary

Austria’s participation in the EU research
Framework Programmes has continued to de-
velop in a positive way since the 4th Frame-
work Programme. The share of the Austrian
participation in participations overall has ris-
en continuously and currently stands at 2.5 %.
The share of projects managed by Austrian co-
ordinators has also climbed from 1.7 % in FP4
to 3.5 % in FP7. In addition, the approval rate
for projects coordinated by Austrian players
averages around three percentage points higher

44 The Internet link is: http://erc.europa.eu/

than the overall approval rate. With Austrian
participation staying the same, Austrian play-
ers have also succeeded in raising the Austrian
share in total approved funds. The return ratio
measured against the Austrian contribution to
the EU budget, has almost doubled since FP4
and grew by 13 % compared to FP6.

Austrian SMEs and research institutions
have positioned themselves very well in the
7th Framework Programme. Both in respect of
the numbers of their participations and the
funds awarded to them, the figures have grown
significantly compared to FP6. Administrative
simplifications in the application for and
processing of projects in FP7 and improved fi-
nancing terms for research institutions and
SMEs may now be having some effect. But an-
other major aspect is that substantial capacity
has been built up here in research manage-
ment to coordinate and administer EU funde-
dresearch projects.

Finally, it should be noted that Austrian
players are increasingly using the Framework
Programmes for international collaborations
outside Europe’s borders. As FP7 progresses, it
remains to be seen whether the fields where
Austria showed strength in FP6 are repeated in
FP7.

3.2 The European Research Council (ERC)

For years the European Community had en-
deavoured to set up a Europe-wide initiative
(as a supplement to all the thematically-ori-
ented Framework Programmes) for the purpose
of supporting competitive scientific research



(basic research) according to the bottom-up
principle. On 2 February 2007 this effort be-
came a reality with the establishment of the
European Research Council (ERC)* which is
regarded as one of the most significant innova-
tions of the Seventh Framework Programme
of the European Commission for Research
and Technological Development (for the pe-
riod 2007-2013). With a budget totalling € 7.5
billion, the ERC is funded via the “Ideas” pro-
gramme. The budget is not uniformly distrib-
uted over a seven year period but is instead
subject to progressive increases. While 10.8 %
of the total budget for new applications was
available in 2009, this funding volume will
rise to 15.1 % in 2010 and 17.8 % in 2011.%°

The ERC targets individual researcher
teams that are exclusively assessed and ap-
proved based on the scientific excellence of
the applicant and the research project using
an international peer review process. The
ERC Scientific Council, whose members in-
clude 22 renowned scientists from a broad
range of disciplines*, is responsible for man-
agement and acts independently of the Euro-
pean Commission and the EU member states.
In addition to selecting the experts (currently
25 international panels of experts have been
established for the assessment and approval
process), the Scientific Council is also re-
sponsible for programme development.

The ERC has two lines of support: the ERC
Starting Grant, which is targeted to junior sci-

45 See ERC (2009), page 10.

entists and enables funding of up to € 2 mil-
lion, and the ERC Advanced Grant, which is
targeted to already established researchers and
supports them with up to € 2.5 million in
funding (in exceptional cases even up to € 3.5
million). Both lines of support are openly
granted to researchers from all disciplines and
any nationality for a maximum of five years;
the funding is also explicitly granted for the
development and expansion of locations in Eu-
rope.*’” With regard to the submission of ap-
plications by Austrian junior scientists, the
submission of a duplicate application in con-
nection with the START programme of the
FWF and the ERC Starting Grant is manda-
tory.

The ERC started with the first announce-
ment of the Starting Grant in 2007 — with an
enormous display of interest from the scien-
tific community. More than 9,000 project
proposals were submitted of which approxi-
mately 300 could be approved — mainly due
to the limited budget. Numerous member
states such as France, Hungary, Italy, Luxem-
bourg, Spain, Switzerland, Sweden and the
Flemish region of Belgium then decided to rec-
ognise the rating of the evaluated project ap-
plicants by supporting them with national de-
velopment funds.*® To date, the ERC has made
six announcements: the announcements of the
Starting Grant (StG) in 2007 and 2009, the an-
nouncements of the Advanced Grant (AdG) in
2008 and 2009, and the announcements of the

46 The Chair of the Scientific Council, Helga Nowotny of Austria, serves simultaneously as president of the ERC.
47 EU member states and states associated with the Framework Programme such as Albania, Croatia, Israel, Norway, Switzerland and

Turkey.
48 See, among others, Vilke-Freiberga et al. (2009).
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Coordination and Support Actions (Support)
also in 2008 and 2009. The latter provide
funding for projects and studies for the ongo-
ing monitoring, evaluation and development
of future strategies of the ERC.

The results of the 2007 to 2009 requests for
submission show that among the host institu-
tions®, the United Kingdom (159 grants) is the
most popular, followed by France, (105), Ger-
many (88) and the Netherlands (65). In com-
parison, Germany (109 grants), Italy (93),

United Kingdom (93) and France (92) are the
leaders with regard to nationality of the par-
ties receiving funding. Austria exhibits a bal-
anced position. With 21 approved host insti-
tutions, Austria is in 10th place. With regard
to nationality of the scientists receiving fund-
ing, Austria is in 11th place among the EU27
countries with 16 scientists receiving funding
and its position is thus comparable with coun-
tries such as Sweden, Belgium or Finland.*

Table 15: Summary of Austrian results to date (excluding AdG 2009*)

Austrian host institutions Austrian researchers Austrian host institutions
Announcement (HO) (P1) (HO2)**

StG 2007

StG 2009 52 VA 43
AdG 2008 41 Qxx* 35
Support 2008 1 0 -
Support 2009 1 1 -
Total 243 21 209

148 4 131 5 15 0

3 0
8 5 1
- 1 1
= 1 0
16 24 2

*  AdG 2009: According to current information from the European Commission, seven Austrian host institutions have been approved to date. Overall, 1,584 projects were

submitted under this announcement; of that number, 236 can expect to be funded.

** HO2: Host institutions providing additional infrastructure via EU project funds or additional research services.
*** Portability: One researcher (PI) each in the 2009 StG and 2008 AdG announcements switched from a foreign to an Austrian host institution (HO).

Source: European Commission data, processed by PROVISO

To date, 243 Austrian host institutions (pre-
sented in Table 15) have been evaluated; of
that number, 21 have been approved, reflecting
an approval rate of 8.6 %. With regard to Aus-
trian researchers, a total of 209 project applica-
tions have been evaluated, of which 16 were
approved. Half of them received their funding
under the Advanced Grant in 2008. In con-
trast, the number of approved Austrian host

institutions that provide additional infrastruc-
ture or perform additional research services
via EU project funds is substantially lower.
Only two institutions were approved, each of
them in 2008.

Of the total 20 approved Austrian host institu-
tions of the StG 2007, StG 2009 and AdG 2008
announcements (presented in Table 16), a total
of 11 Austrian host institutions with research-

49 The ERC provides funding for individuals; the applicant is responsible for choosing the research institution for his or her project pro-
posal, i.e. the applicant must name the preferred research or host institution in the application and include a statement from the host

institution declaring that it will accept the researcher.
50 Source: BMWEF, Status: 19/02/2010
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ers of Austrian nationality and 9 Austrian host
institutions with researchers of other national-
ity were approved. In addition, 6 non-Austrian
host institutions with Austrian researchers
were approved. A total of 209 project applica-
tions from Austrian researchers were thus
evaluated, 14 of which were approved. The
most successful Austrian host institutions

were the University of Vienna with 7 grants (2
Starting Grants and 5 Advanced Grants) and
the Austrian Academy of Sciences with 5
grants (2 Starting Grants and 3 Advanced
Grants), followed by the Research Institute for
Molecular Pathology and the Technical Uni-
versity of Vienna with three grants each.

Table 16: Summary of Austrian results to date (excluding support and AdG 2009*)

Austrian host
institutions (HO) with

Austrian host institu-

tions (HO) with resear-

Total Austrian host

Non-Austrian host

institutions (HO) with Total Austrian resear-

chers (PI) of Austrian researchers (PI) of

Announcement

nationality other nationality
StG 2007
StG 2009 29 g 23 4
AdG 2008 26 6 x15 g
Total 144 1 97 9

institutions (HO)

89 2 59 2 148 4 42 3 131 3

Austrian researchers chers (PI)

()]

52 7 14 1 43 5
41 9 9 2 35 6
241 20 65 6 209 14

* One Austrian host institution each was approved in the Support 2008 and Support 2009 announcements (Support 2008 one HO2, Support 2009 one HO)
AdG 2009: According to current information from the European Commission, seven Austrian host institutions have been approved to date. Overall, 1,584 projects were

submitted under this announcement; of that number, 236 can expect to be funded.

** Portability: On researcher of non-Austrian nationality switched from a foreign to an Austrian host institution (HO) in the AdG 2008 announcement; one researcher (Pl)
of Austrian nationality switched from a foreign to an Austrian institution in the StG 2009 announcement.

Source: European Commission data, processed by PROVISO

With regard to the funding volume of the ap-
proved projects (presented in Table 17), Austria
has thus far been able to obtain € 4.56 million
in the first announcement of the Starting
Grant, € 8.91 million in the second announce-
ment of the same and € 18.53 million in the
announcement of the Advanced Grant in 2008;
the latter share reflects 3.4 % of the total fund-
ing sum of this round of announcements.
With regard to the second announcement of

Research and Technology Report 2010

the Advanced Grant, a funding sum of approxi-
mately € 12.65 million is expected for Austria;
however, confirmation of this figure from the
European Commission is still awaited. On the
other hand, Austria has been able to achieve a
large share (already confirmed by the European
Commission) in the Support 2009 announce-
ment, with Austria’s share of the total funding
volume coming to 24 %.
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Table 17: Funding of the approved projects in EUR millions

Budget as per the working Share of funding to
Announcement programme of t'he.Euro- EU funding (total) EU funding (Austria) Austria in the total
pean Commission

StG 2007 335.03 333.81% 4.56* 1.4%
StG 2009 295.80 364.96** 8.91* 2.4%
AdG 2008 516.95 540.37* 18.53* 3.4%
AdG 2009 489.50 N/A*** 12,65%*** N/A

Support 2008 2.50 1.01* 0.06* 5.9%
Support 2009 2.50 0.75* 0.18* 24.0%

* Contractually fixed funding (the approved projects are contractually fixed at 100% and 99% for AdG 2008)
**  Requested funding of the approved projects (contracts are currently still being negotiated)
***  Budget as per the working programme of the European Commission (€489.5 million) No figures have been announced thus far concerning the funding requested in

the AdG 2009 announcement.

**** AdG 2009: No details have been announced yet concerning the requested funding; the information concerning the funding requested originates from the records of

the FFG.

Source: European Commission data, processed by PROVISO

Although ERC projects can be carried out at
any research institution in Europe, the first
announcements indicate only a low amount
of migration. There are hardly any applicants
from the U.S. and persons who file project ap-
plications from the U.S. are usually returning
European citizens.®! Nonetheless, the ERC is
regarded as a successfully established, respect-
ed institution whose funding programmes
have intensified the competition in the sci-
ence system. Researchers compete not only
globally for the prestigious and financially at-
tractive funding, obtaining an ERC grant is
also seen as an indicator of the performance
potential and the international attractiveness
of places and systems for research in interna-
tional competition. The ERC grants thus
serve as a positive signal of attractive re-
search institutions by strengthening their in-
ternational visibility through successful out-
comes in the European competition for excel-

51 See ERC (2009), page 30.
52 See, among others, COM (2008).
53 The Internet link is:http://cordis.europa.eu/esfri/
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lence. All in all, the goal of ERC third-party
funds is not to replace the national funding
sources (even in future) but to enrich them in
a prominent place. Against this backdrop, it
will therefore prove to be useful in future for
the ERC to operate as a learning organisation
and keep the funding as flexible as possible.>?

3.3 The Participation of Austria in the European
Research Infrastructures

In April 2002, the “European Strategy Forum
on Research Infrastructures” (ESFRI)® was
constituted based on an initiative of the Euro-
pean Commission as a multidisciplinary plat-
form for the EU countries for the development
and discussion of projects in the area of the re-
search infrastructures. This concerned both
classical large-scale research institutions
(such as the European X-Ray Laser Project X-
FEL , the Extremely Large Telescope E-ELT,

Research and Technology Report 2010



or supercomputers), as well as databases dis-
tributed but coordinated throughout Europe
for the social sciences, environmental sci-
ences and biological sciences, or virtual li-
braries. Despite the great successes that Eu-
rope has achieved in recent decades in the
planning, establishment and operation of
large research institutions (e.g. CERN, ESREF,
ESO), in light of the global competition, it ap-
pears to be reasonable and necessary to take
on additional projects that cannot be financed
nationally on an EU-wide basis. As the fi-
nancing of the projects is always the key point,
today it is not only necessary to respond to
questions relating to the balance of the various
sciences, the establishment, continuation/up-
grading, but also the reasonable lifetime and
closure of individual (large research) institu-
tions on a European level.>*

ESFRI has no funding sources of its own
and also provides no direct financing recom-
mendations, but it assumes a significant role
for the future appearance of the European Re-
search Area via the decision-making process
with its comprehensive, bottom-up struc-
ture. Its strategic position outside of the Sev-
enth EU Framework Programme is supple-
mented by the programme “Research Infra-
structures” in the “Capacities” segment of
the Framework Programme. Among other
things, the 3-year “preparatory phases” for all
projects are financially supported from the
Framework Programme. The top priority is
stronger integration of Europe on the level of
infrastructure institutions. To this end, ESFRI

enables national stakeholders® to support pre-
viously identified research infrastructures of a
pan-European interest as well as to establish
new research infrastructures as needed. After a
wide-ranging (encompassing all research are-
as) and intensive preparatory phase, the EU
Ministers of Science in June 2004 proposed
the development of a European roadmap for
the establishment of the next generation of
large research institutions with a pan-Euro-
pean impact within the framework of ESFRI.

The first roadmap with 35 projects was pre-
sented in 2006; an expansion to 44 projects
was presented in 2008. All listed projects are
already well on the way to implementation
and could be rapidly implemented with financ-
ing commitments from interested EU member
states.

Table 18 below shows the diversity and the
financial dimensions of the infrastructure
projects. The ESFRI roadmap for 2008 includes
44 projects in seven knowledge clusters: social
and human sciences, environmental sciences,
energy, biological and medical sciences, mate-
rial sciences and analytics, physics and engi-
neering, as well as e-infrastructures. It can be
assumed that many of these planned projects
or those currently being established or expand-
ed will advance to European infrastructure in-
stitutions for research in the years to come. A
complete implementation of the roadmap
would mean an amount to be invested of ap-
proximately € 18 billion distributed over about
10 years and would strengthen not only sci-
ence but also the economy.

54 See in this regard http://www.bmwf.gv.at/eu_internationales/eu_forschung/esfri/.

55 Austria is represented by national delegates of the BMWE.
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Table 18: Overview of the ESFRI projects for 2008

Construction Operation First possible
costs costs (€ milli- | operations or Description
(€ millions) ons/year) upgrade
Facility to provide and facilitate access of
CESSDA 30 8 2013 researchers to high quality data for social
sciences
Research infrastructure to make language
CLARIN 104 7.6 2014 resources and technology available and useful
to scholars of all disciplines
Social Smer}cgs DARIAH 12 4 2013 plgltal |nfrastrpctur§ to.stu.dy source materials
and Humanities in cultural heritage institutions
Upgrade of the European Social Survey, set up
B4 x* 9** 2008 in 2001 to monitor long-term changes in social
values
Data infrastructure for empiric economic and
11.6 0.3 2008 social science analysis of ongoing changes due
to population ageing
'IL_\IUSRORA EOIER 635 32.5 2014 Europeal polar research icebreaker
COPAL (ex EUFAR) 50 Béfhiggo 2012 Long range aircraft for tropospheric research
EISCAT_3D Up- 60-250 4-10 2015 Upgrade of the EISCAT facility for ionospheric
grade and space weather research
EMSO 160 32 2013 Multidisciplinary Seafloor Observatory
EPOS 500 80 2018 Infrastructure for thel study of tectonics and
. Earth surface dynamics
Environmental ELREARED
Sciences - i
(GLOBAL) 80 7.3 2011 Ocean observing buoy system
IAGOS 15 0.5-1 2012 Chllmate change observation from commercial
aircraft
ICOS 128 14 2012 Integrated carbon observation system
Infrastructure for research on the protection,
LIFEWATCH 370 71 2019 management and sustainable use of biodiver-
sity
SIAEOS 50 9.5 2012 Upgraqe of the Svalbard Integrated Arctic Earth
Observing System
ECCSEL 81 6 2011 European Carbon Dioxide and Storage Laborato-
ry infrastructure
HIPER 800 under_dls— 2020+ ngh power long pulse laser for fast ignition
cussion fusion
Energy International Fusion Materials Irradiati
IFMIF (GLOBAL) 1000 150-80 2020 g Eenona rasion Hatenals frradiaton
—- 500 24-33 2014 High flux reactor for fission reactors materials

testing
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Construction
costs

Operation
costs (€ milli-

First possible
operations or

(€ millions)

ons/year)

upgrade

Bio-banking and biomolecular resources re-

et AU search infrastructure
EATRIS 255 50 2013 _European adva_nced t(a_nslatlonal research
infrastructure in medicine
ECRIN 50 5 2014 Pan—Eluropean infrastructure for clinical trials
and biotherapy
ELIXIR (GLOBAL) 470 100 2012 Upgrade of theT Eurppea_n L|fe—s§|ence infra-
structure for biological information
Biological and EMBRC 100 60 2018 European marine biological resource centre
Medical Sciences i
EU-OPENSCREEN 20 20 2012 European Infrastrugture gf Open Screening
Platforms for chemical biology
EuroBiolmaging 370 160 2012 R_esegrch mfrgstructure_for imaging ;echnolo-
gies in biological and biomedical sciences
High Security Upgrade of the High Security Laboratories for
BLS4 Laboratory L 2 2ole the study of level 4 pathogens
Infrafrontier 270 36 2010 Eurolpgan infrastructure for phenotypmg and
archiving of model mammalian genomes
INSTRUCT 300 25 2012 Integrated Structural Biology Infrastructure
EMFL 120 8*** 2015 European Magnetic Field Laboratory
ESRF Upgrade 238 83 2009-2014 ILEJ;cgi:iat?/e of the European Synchrotron Radiation
. EuroFel (ex-IRUV- 1200-1600 120-160 2007-2020 Complementary Free Electron Lasers in the
Materials and Ana- | FEL) Infrared to soft X-ray range
lytical Facilities i- i =
y European Spallati 1300 110 2019-2020 European Spallation Source for neutron spec
on Source troscopy
European XFEL 1043 84 2014 Hard X-ray Free Electron Laser in Hamburg
ILL20/20 Upgrade 171 G 2007-2017 IL:Japfﬁc;e of the European Neutron Spectroscopy
CTA 150 10 2013 Cherenkov Telescope Array for Gamma-ray
astronomy
E-ELT 950 30 2018 European Extremely Large Telescope for optical
astronomy
ELI 400 50 2015 Extreme Light Intensity short pulse laser
Physical Sciences | FAIR 1187 120 2016 Facility for Antiproton and lon Research
and Engineering KM3NeT 200 5 2016 Kilometre Cube Neutrino Telescope
PRINS 1400 300 2009-2015 Pan-European Research Infrastructure for
Nano-structures
SKA (GLOBAL) 1500 100-150 2016 Square Kilometre Array for radio-astronomy
SPIRAL2 196 6.6 2014 Facmty for _the productlon and study of rare
isotope radioactive beams
e-Infrastructures FRIACE (il 200-400* 50-100 2009-2010 Partnership for Advanced Computing in Europe

HPC)

*  Estimated costs to renew the high-end infrastructure every 2-3 years
** For the integrated construction/ operation process over 6 years
*** Additional to current operation costs

Construction “started”, meaning funding and agreements almost in place

Advanced preparation for construction but agreements and funding not yet in place

Source: EC (2008), page. 12f.
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In view of the enormous breadth of range of
the social sciences and humanities as well as
the biological and medical sciences and even
the e-infrastructures, the roadmap has at-
tracted global attention. The goal of the
member states with regard to this roadmap is,
based on existing excellence and policy pri-
orities with regard to binding financing, to
ensure that the national research and innova-
tion system has access to top international
research institutions and with quality as-
sured by regular evaluations. Thus the inter-
est of the member states and the states par-
ticipating in the Framework Programme is
not only focused on increased participation
in the European Research and Economic Ar-
ea, but also the ambition to create an attrac-
tive environment for the best heads and best
organisations and in so doing, counteract the
brain drain. Specifically, the research infra-
structure (or access to it) is seen as crucial for
the educational and research standard and the
performance of the universities and institu-
tions outside of universities; i.e. to be able to
educate more human capital at a world-class
level in future and increase the appeal or com-
petitiveness of the national innovation sys-
tem, it is necessary to constantly expand the
national infrastructure along with the associ-
ated enabling technologies such as supercom-

56 See Weselka (2009).

puters, data storage and networks, systems for
structural analysis on the micro and nano lev-
el, etc. and secure access to top international
research institutions.>

As of March 2010, Austria is participating in
ESRF Upgrade, ILL20/20 Upgrade, BBMRI un-
der already existing memberships and will
come to a decision on E-ELT before the end of
this year. Participation in CLARIN, CESSDA
and SHARE is planned; participation in FAIR
has currently been suspended for budgetary
reasons. It is without question that Austria’s
participation in numerous other new research
institutions is seen as essential both for build-
ing up the national image as well as Austria’s
international presence and competitiveness
and accordingly for the attractiveness of Aus-
tria on the global “knowledge map.” For Aus-
tria as a place to do science and research, other
significant projects should be named in this re-
gard, for example COPAL, Life Watch, EAT-
RIS, ECRIN, INSTRUCT, X-FEL, CTI, ELI, and
PRACE. This dynamic list does not claim to be
complete but instead still needs to be dis-
cussed and made a priority for research policy.
All of these projects should serve to enhance
scientific excellence and accordingly the at-
tractiveness and sustainability of Austria as a
place to perform research and are seen in this
light as indispensable.



4.1 Influence of R&D activities on corporate
growth in Austria

As described in Chapter 2, the corporate sector

has contributed significantly to an increase in

overall R&D intensity. The share of R&D ex-
penditures in the corporate sector stands at

1.7 % of GDP, a figure that has doubled since

1993.

With the climbing R&D intensity in the
corporate sector, the question has again arisen
as to the effects of R&D expenditures at the
national and corporate levels. The following
questions are under consideration:

e What influence do expenditures on research
and development have on changes in turno-
ver and/or employment among Austrian
businesses?

e Do growth effects from R&D activities ben-
efit companies to the same degree, or do spe-
cific groups of companies reap greater or
lesser profits from R&D? For example, are
there observable differences, in terms of
R&D growth effects, between quickly and
slowly growing companies?

e Is the relationship between R&D activities
and corporate growth stable over time, or
are there indications of rising or falling R&D
growth effects?

In order to answer these research questions,

Falk’s study (2009) relies on the funding data-

base of the Austrian Research Promotion Soci-

ety (FFG), which was made accessible in an
anonymous form. This database is perfectly
suited for empirical analysis. With a sample
size of up to 1500 companies conducting R&D
(excluding universities and public research in-
stitutions) per year, the database provides a
representative data source for companies en-
gaged in R&D in Austria. The connection be-
tween R&D activities and corporate growth is
first assessed by using descriptive statistics
and a simple empirical evaluation. Then an
analysis follows which considers whether the
influence of R&D activities differs between
quickly and slowly growing companies.

4.1.1 Brief review of the literature

Investments in R&D serve as a prerequisite
for innovative products and services as well
as new production methods, thereby acting
as a catalyst for economic growth and the
creation of new jobs. In order to be able to
determine the potential effects of corporate
R&D activities, different approaches are fol-
lowed: first, the relationship between R&D
activities and corporate growth in subsequent
years can be evaluated. Second, R&D rate of
return can be determined. R&D rate of return
is the profit that a company derives from its
R&D expenditures; this amount can be identi-
fied by comparing growth in productivity with
R&D intensity (see Wieser 2005).>” For Aus-



tria, there has been no empirical evidence
available analysing the rate of R&D return on
the firm level. One reason for this are the high
data requirements. To calculate improve-
ments in productivity, detailed data about
factor inputs (workforce, outlay and capital
stock) and their costs must be available,
which is difficult at the corporate level.
Another approach is to examine the chain of
effects, from research and development invest-
ment to successful innovation to productivity.
This approach simultaneously evaluates the
determinant factors of R&D activity, the rela-
tionship between R&D and successful innova-
tion, and the effects of successful innovation
on productivity. On the basis of the fourth in-
novation survey in Austria, Berger (2009) comes
to the conclusion that an increase in R&D ac-
tivities per employee leads to a significant in-
crease in turnover with new products. This
again leads to an increase in productivity. The
magnitude of the effect is relatively high if it is
set in relation to the share of expenditures for
R&D (average R&D intensity for companies).
However, because of the cross-sectional nature
of the data, restraint is advised with regard to
causal interpretations of these relationships.
R&D activities typically only have an effect af-
ter a certain delay. To account for this effect,
data for several years is required. A sample that

only concentrates on one single point in time
(cross-section) cannot fulfil this requirement.
In the following, the relationship between
R&D activities in the first year of the period
under observation and corporate growth in
subsequent years will be assessed on the ba-
sis of data for several years. In the literature,
however, there are numerous empirical stud-
ies on the determining factors for corporate
growth (for Austria, for example, see Schwarz
et al. 2005); nonetheless, studies on the rela-
tionship between R&D activities and corpo-
rate growth are rare, at least for Austria. For
other industrial states, there are a number of
studies on the influence of R&D activities on
corporate growth. And finally, in addition to
studies on the basis of national corporate data,
there is also a study for a group of EU coun-
tries.’® On the basis of a European innovation
survey for 16 EU countries (including Aus-
tria), Holzl (2008) comes to the conclusion
that fast-growing companies have on average
a higher R&D intensity than companies with
average or below-average growth rates (see
also Coad-Rao 2008 for American industrial
companies). This result applies in particular
to the EU-15 countries, i.e. those countries
that were already EU members prior to 2004.
An additional study (commissioned by the
European Commission) concludes that small,

57 Alternatively, the R&D rate of return can be determined using estimates of a production function with the R&D capital stock as the

explanatory variable (cf O’Mahony, Vecchi, 2008).

58 See for example Del Monte, Papagni (2003) for Italy, Nurmi (2004) for Finland, Yang,-Huang (2005) for Taiwan and Yasuda (2005) for

Japan.



young and technology-intensive companies
show the highest growth rates (European
Commission 2003).

One deficiency of many of these studies,
however, is that neither services nor small
companies (with less than 10 employees) are
included. Small companies frequently have
high R&D intensity and should definitely be
included. This analysis includes both small
companies with less than 10 employees and
service providers. Furthermore, most studies

only observe average effects. This is based up-
on the implicit assumption that R&D growth
effects are the same for all companies. Moreo-
ver, the delayed effect of R&D is considered
either insufficiently or not at all.

4.1.2 Relationship between R&D intensity and
corporate growth

The following box briefly describes the data
upon which the analysis is based.

Data basis

The empirical analysis represented here is based on the database of the FFG general programmes. This
data was provided to WIFO in anonymous form for the period of time between 1995 and 2007. The
companies included here are those which conduct R&D and have applied for research funding. The
FFG funding database contains the following variables: (i) total turnover (in thousand €), (ii) export
share of turnover in %, (iii) number of dependent employees (full-time equivalent), (iv) number of R&D
employees (full-time equivalent), (v) expenditures for research and development (in thousand €), and
(vi) cash flow (in thousand €). Each company that submits a funding request must provide this data
for the last three years. Companies, community research institutions, individual researchers and pro-
fessional associations with less than 1 million € in turnover do not have to provide information on cash
flow. This database contains the two most important variables for corporate R&D: the number of R&D
employees and the amount of R&D expenditure. R&D collaborations, research institutions, universities
and intermediaries were excluded from the sample. This dataset is distinctive for its inclusion of small
companies with less than 10 employees.
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Table 19 provides a descriptive overview of the
variables used. The median (middle distribu-
tion value) of the average growth rate in em-
ployment lies between 2.3 % and 4.6 % per

Table 19: Key corporate performance indicators

Period

Average rate if growth
for employment / year
kol for turnover / year (median)

(. Average rate of growth

year, depending on the period of time. The av-

erage rate of growth in turnover is between
8.4 % and 10.6 %.

base year (median)

R&D expenditures/turnover

Share of companies that were
N founded in the three years

immediately preceding

the sample year

# of assessments

S R%D personnel intensity

£
[ -
= 5
B = ) B
= E = =
E & = E
1996-1998 3.4 1996 67 9 4.1 7 619
1998-2000 4.6 9.5 1998 57 8.3 4.0 18 698
2000-2002 3.2 6.5 2000 54 8.0 4.7 P 704
2002-2004 2.3 8.0 2003 53 9.5 4.8 21 830
2004-2006 4.0 10.6 2004 49 10.5 5.2 18 822

Note: Employment in the base year refers to the years 1996, 1998, 2000, 2002 and 2004. This also applies for R&D personnel intensity (R&D employees as a percentage
of total employment figures) and the R&D expenditure ratio. # refers to the number of company analyses. All quantitative variables are measured as a median, meaning that
half of the firms have a higher value than the median and the other half have a lower value. For the growth rate in employment and turnover, the average value per year was

calculated first for each company before the determination of the median.

Source: FFG database; calculations by WIFO

Companies in the FFG database that conduct
research demonstrate significantly higher dy-
namism, both in terms of employment and
growth, than the average for companies over-
all (which includes companies that do and do
not conduct R&D). In comparison, the aver-
age growth rate in employment in the Ama-
deus database, which is based on about ten
thousand companies per year in the same pe-
riod of time, stands at little more than 0 %.%

If the average growth in employment and
turnover between 1995 and 2006 is set in rela-
tion to average R&D intensity (split into five
categories), then we see that companies with
an average R&D intensity of 20 % or more
grow on average seven times as fast as compa-
nies with an R&D intensity of 1.5 % or less
(Figure 22). This correlation is similar when-
ever the growth rates for turnover are used in-
stead of those for employment.

59 A median of zero means that, for this group of companies, rising and falling employment numbers cancel each other out. The median
value describes the distribution of corporate growth rates better than the average value. Our own calculations on the basis of the AMA-
DEUS database (European corporate database containing financial information on over 13 million companies in 42 European countries)
show that average employment growth rates in the companies assessed is positive and corresponds to the aggregated development.
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Figure 22: Relationship between growth (in employment and turnover) and R&D intensity in the base year

(1995-2006)
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Source: FFG database; calculations by WIFO

Simultaneous consideration of company age
also results in the same pattern: the higher the
R&D intensity, the higher the employment
growth in the next two years (Figure 23). This
applies to both established and young compa-
nies. The sample here is limited to companies
with up to 49 employees because there are

very few newly founded companies that al-
ready have 50 or more employees within their
first three years. For example, in this group,
young companies with an R&D intensity of
20 % or more grow twice as fast as companies
with an R&D intensity of 1.5 % or less.



Figure 23: Relationship between changes in employment (in %), company age and R&D intensity

(1995-2006)
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Source: FFG database; calculations by WIFO

The positive correlation between R&D in-
tensity and employment development is also
observable in the individual company size
classes (Figure 24). Companies are catego-
rised into four groups: (i) 9 or less employees,
(ii) less than 50 employees, (iii) medium-sized
companies with between 50 and 249 employ-
ees, and (iv) large companies with 250 or
more employees. In the group of large compa-
nies with 250 or more employees and a high

R&D intensity (between 10 % and 20 %), the
annual growth rate for employment was on
average 4 % from 1995 to 2006. On the other
hand, companies with a lower R&D intensity
(1.5 % or lower) experienced stagnant growth
for the same period. For companies with 50—
249 employees and 10-49 employees, R&D
intensive companies had employment growth
rates twice as high as companies with the
lowest R&D intensity.



Figure 24: Relationship hetween changes in employment (in %) in the two subsequent years, organised by

company size and R&D intensity
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4.1.3 Estimated results

The descriptive statistics show that, in the pe-
riod under observation, corporate growth de-
pends on R&D intensity, company size and
company age. These results, which establish
the relationship of R&D expenditures to turn-
over, average annual growth in turnover and
employment for each company, are supple-
mented in the following by the results of an
empirical evaluation. Three different delayed
effects are considered here, because R&D ac-
tivities frequently affect turnover and employ-
ment growth only after a delay. Typically,
there is a long chain of effects between R&D
activities and corporate growth, beginning
with research, continuing on to product devel-
opment, and ending with increasing sales of
new products or the implementation of new
cost-saving technologies. On the basis of Finn-

ish data, Rouvinen (2002) found that R&D ac-
tivities only result in higher output after four
or five years.

As an alternative to R&D expenditure in-
tensity, the share of R&D employees in the to-
tal workforce is used. This is often described as
R&D personnel intensity. An important ques-
tion is whether the influence of R&D activi-
ties remained stable in the period under obser-
vation. In order to assess this, estimates were
created for different periods of time.

The main result of the estimates is that in
almost all specifications of R&D intensity in
the base year there was a significant influence
on employment growth in the next two years.
This means that employment growth on aver-
age turned out to be higher the more that a
company invested in research and develop-
ment at the beginning of the period under ob-
servation relative to turnover.



According to the estimates, a doubling of
R&D personnel intensity (for example, from
5% to 10 %) led to an increase in employment
growth by up to two percentage points per
year. The results scarcely change if different
delayed effects were used, or if, instead of R&D
personnel intensity, the relationship of R&D
to turnover was employed. An important re-
sult is that the R&D growth effects in the peri-
ods 2002-2004 and 2004-2006 were signifi-
cantly lower than in 1996-2002. The correla-
tion, however, remains significant in the most
recent period as well.

Additional estimations show that R&D in-
tensity affects employment growth differently.
For the selected periods of time, R&D growth
effects are highest for fast-growing companies
and lowest for shrinking companies. R&D has
no influence on stagnant or shrinking compa-
nies. This is the case for somewhat less than
one-third of the companies assessed. Thus,
there is no deterministic correlation between
R&D and corporate growth: more R&D does
not necessarily mean faster growth. For the
overwhelming majority of the companies eval-
uated, however, R&D activities have a posi-
tive effect. Overall, R&D effects on employ-
ment are very low for a majority of the compa-
nies and only really meaningful for the group
of fast-growing companies.

4.1.4 Summary

Companies with R&D activities are expected
to create several jobs. Research on this topic is
scarce for Austria. An analysis of the determi-
nants of growth for Austrian companies that
conduct R&D activities leads to the conclu-

sion that research-intensive companies have
better prospects for growth than companies
that invest modestly or little in research and
development. This applies to growth both in
terms of turnover and employment. This ef-
fect was demonstrated in all of the periods un-
der observation.

Empirical evaluations on the basis of cross-
sectional data suggest that, depending on the
period of time, an increase in R&D intensity
(measured in terms of R&D personnel inten-
sity) by 10 % (for example, from 5 % to 5.5 %)
led to an increase in employment growth in
the next two years by up to 0.2 percentage
points per year, although the effect decreased
over time. A conclusive evaluation of sinking
R&D growth effects over time, however, is not
possible, as it would be necessary to clarify
whether these differences could be attributed
to other factors (i.e., variables that were not
considered). This aspect requires further re-
search. Another point is that a reverse causal-
ity appears plausible: just as R&D activities
can stimulate company growth, high company
growth can lead to an increase in the R&D in-
tensity. The problem of reverse causality is
somewhat alleviated here because the R&D
intensity was delayed by two years. In general,
the causality question can be clarified by using
panel data methods. To do this, however, ad-
ditional comprehensive tests must be conduct-
ed. Another aspect that needs to be considered
in this context is that the growth effects of the
R&D intensity can depend on company age. It
is quite possible that the effect of R&D can de-
cline as the age of the company increases. On
the other hand, established companies have
the advantage of having several years of experi-



ence in R&D and introducing new products to
market. This is another area where research is
needed. Estimates for the individual points of
distribution indicate high heterogeneity in
R&D growth effects. This means that R&D
growth effects are highest among fast-growing
companies. In the sample of Austrian compa-
nies under evaluation, research-intensive com-
panies are the most dynamic in terms of em-
ployment and turnover.

4.2 Structural change in Austria and R&D intensity
at the corporate level

The performance of an innovation system
manifests itself among other things in the abil-
ity to adapt to structural changes that result
from new technologies, shifting market dy-
namics and new competitive conditions.®®
These changes must be implemented in such a
way that the innovation system’s existing
strengths are preserved while at the same time
building innovative power in emerging fields.

In this context, this chapter assesses the
speed and direction of structural change in
Austria at the industry level. An international
comparison is provided for the years 1995-
2005, analysing which sectors profit from
structural change and how quickly these
transformations occur. This is followed by an
analysis of the extent to which structural
change has contributed to an increase in the
corporate R&D intensity during the period

1998-2006 and the degree to which this devel-
opment deviates from other countries. This
analysis shows that the increase in Austria’s
R&D intensity is driven more strongly by the
expansion of R&D activities within existing
economic sectors than by a shift to R&D-in-
tensive economic sectors.

An analysis at the industry level, however,
is insufficient because the companies within a
sector operate in very different ways. R&D in-
tensity also differs significantly, not just be-
tween industries but also between individual
companies. This heterogeneity can only be ac-
counted for by using company-related (micro-)
data. For this reason, the final section exam-
ines the extent to which the assignment of
companies to technology classes on the basis
of their industry affiliation (a typical practice),
as well as their average R&D intensity, pro-
duces a distorted image of reality. For this, the
actual R&D intensity of companies (at the mi-
cro level) will be contrasted with their affilia-
tion to a technology class (according to indus-
try classification) and assessed over time.

4.2.1 Speed and direction of structural change

First, we will review whether the tempo of
structural change in Austria differs significant-
ly from other countries, thereby indicating
weaknesses in terms of adaptability. The Unit-
ed Nations’ Index of Compositional Structural
Change (ICSC) is an appropriate methodologi-

60 This chapter is based for the most part on the study prepared by Joanneum Research, ZEW and Technopolis entitled “Das deutsche
Forschungs- und Innovationssystem — Ein internationaler Systemvergleich zur Rolle von Wissenschaft, Interaktionen und Governance
fiir die technologische Leistungsfihigkeit”, commissioned by the German Commission of Experts on Research and Innovation.



cal approach (cf. Box 1). This is calculated for
Austria and countries selected for comparison
on the basis of sector changes in production,

Method for measuring the speed of structural change

value added and employment for the period
1995-2005.

To measure the speed of structural change, Mayerhofer (2004: 436; see also 2007: 85) uses the

United Nations’ Index of Compositional Structural Change (ICSC). This index determines the

difference between employment in the observation and baseline points in time, and sums up

their totals. The higher the ICSC, the faster the speed at which structural change proceeds.
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The ICSC for production, value added and em-
ployment shows that structural change in
Austria was rapid on average. South Korea and
the United Kingdom had the highest dyna-
mism. The other countries follow at a dis-
tance; structures in the USA and France
changed at the slowest pace.

The ICSC provides a significantly different
picture for R&D expenditures in manufactur-
ing.®! This is where the USA had the fastest
transformation. In contrast, Austria and
France had the least significant structural
shifts. The proportion of individual indus-
tries in total R&D spending has remained
comparatively stable throughout the decade.

It is important to note that the methodology
is limited; internationally comparable data is
only available in a relatively highly aggregated
format at the level of two-digit economic sec-

where s: share of employment, value added or production; i: region;

j: economic sector; 0,t observation points in time

tors, which means that changes at more granu-
lar levels could not be measured. Thus, for ex-
ample, a reduction in production capacity in
the ship building industry and a simultaneous
increase in aircraft and spacecraft production
capacity could go unnoticed because both
branches are categorised in the “transport
equipment” industry. Furthermore, although
the analysis determines the dynamic of struc-
tural differences between points in time, it re-
mains ‘blind’ as to the ‘direction’ of this struc-
tural change. In this analysis, a shift in econom-
ic activities from the agricultural sector to in-
strument technology is equivalent to a shift in
the opposite direction. Of course, this is impor-
tant for the performance and future competi-
tiveness of an innovation system. For this rea-
son, the following represents which economic
sectors have profited from structural change.

61 Service were not included due to gaps in the data. The following industry sectors were used (NACE Rev 1.1): Foodstuffs/tobacco (15-16),
textiles/apparel/leather (17-19), wood/paper/printing/publishing, mineral oil etc.(23), chemicals excl. pharmaceuticals (24x), pharma-
ceuticals (2423), rubber/plastic (25), glass/ceramic/non-metalic mineral products (26), metal products (27), metal processing (28), ma-
chinery (29), office machinery and computers (30), electrical machinery and generators (31), radio, TV and communication equipment
(32), medical, precision and optical instruments (33), vehicles, trailers and semi-trailers (34), aircraft and spacecraft (353), other vehicle

manufacture (35x).
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Figure 25: Speed of structural change measured by a) value added, b) gainfully employed persons
(1995-2006) and c¢) R&D spending in manufacturing (1998-2006)
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4.2.2 Winners and losers

Service providers are clearly the winners in
Austria’s structural change. In addition to
data processing and other corporate services
designated as ‘knowledge-intensive’, hotels
and restaurants and transportation services
also significantly expanded their share of val-
ue added from 1995 to 2005 - and more in
Austria than in the countries under compari-
son (Figure 26). Within the manufacturing

62 Precision and optical instruments
63 Office machinery and computers
64 Radio, television and communication equipment and apparatus

Research and Technology Report 2010

a) Gross value added at respective base prices (millions in national currency and/or euros) based on 56 economic sectors (NACE Rev 1.1); Data EU-KLEMS 3/2008
b) Gross value added at respective base prices (millions in national currency and/or euros) based on 50 economic sectors (NACE Rev 1.1); Data EU-KLEMS 3/2008

d) Data OECD ANBERD 2009 in national currency at constant prices; assignment according to primary activity, with the exception of France and the United Kingdom

sector, automobile manufacturing, metal
production and machine construction also
posted gains. In the so-called high-tech indus-
tries, the pharmaceutical industry and instru-
ment technology®? experienced slight growth,
contrary to the international trend. However,
the proportion of computer manufacturing®
stagnated, and shares in electronics and media
technology® sank. While the financial inter-
mediation industry and the health and social
work sector experienced significant growth
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in the countries under comparison, this was
not the case in Austria. On the contrary —
both of these sectors, along with the insur-

ance industry, were losers in structural
change. This also applies to the food indus-
try, as well as agriculture and forestry.

Figure 26: Proportion and change in the share of selected economic branches in value added in 2005 or

1995-2005

Share of value added 2005 (%)

Financial service providers (74)
Hospitality (H)

Data processing (72)
Transportation services (63)
Automobile manufacturing (34)
Metal production (27)

Machine construction (29)

Credit and Insurance services (67)
Other vehicle construction (35)
Pharmaceuticals (244)
Instrument technology (33)
Chemistry excl. pharmaceuticals (24x)
Research and development (73)
Computer manufacture (30)
Electronic technology (31)
Electronics/media technology (32)
Credit (65)

Health care/social services (N)
Post and telecommunications (64)
Nutrition (15)

Insurance companies (66)

Agriculture and forestry (A)

change in the share of the value added
1995 — 2005 (in percentage points)

15 20 25 30

-2,5 -2,0 -1,5

Austrian

-1,0

-0,5 0,0 0,5 1,0 1,5 2,0

comparison countries

Comparison countries are USA, Germany, the United Kingdom, France, Japan and South Korea

Source: EU-KLEMS 2008, Calculations by Joanneum Research

Above all, data processing, machine construc-
tion, sales and repair, and research and devel-
opment increased their share of R&D spending
(Table 20).

The worst loser was the electronics and me-
dia technology industry, with a loss of almost
seven percentage points; nonetheless, the in-
dustry still retains the highest share of R&D in
Austria. In the other high-tech sectors, instru-

ment technology and pharmaceuticals were
able to slightly increase their shares, while air-
craft and spacecraft manufacturing and com-
puter manufacturing were nearly stagnant.

Automotive engineering, the chemical in-
dustry (excluding pharmaceuticals) and other
corporate services providers experienced slight
losses.



Table 20: Proportion and change in share for selected economic branches in R&D spending in 2006 or

1998-2006

Data processing (72)

Machine construction (29)

Wholesale and retail trade, repair (50-52)
Research and development (73)
Instrument technology (33)
Pharmaceuticals (2423)

Metal production (27)

Transport equipment overall (35)

Metal products (28)

Electronic technology (31)
Rubber/plastics (25)

Aircraft and spacecraft construction (353)
Automobile manufacturing (34)
Coke/petroleum products (23)

Credit and insurance companies
Glass/ceramics (26)

Financial service providers (74)
Chemistry excl. pharmaceuticals (24x)

Electronics/media technology (32)

4.5 2.9
10.9 2.3
4.6 2.1
9.2 1.9
3.1 0.9
6.2 0.5
2.8 0.2
2.6 0.0
2.2 -0.1
4.4 -0.1
2.0 -0.1
0.7 -0.2
8.2 -0.2
0.4 -0.5
0.7 -0.6
1.4 -0.6
7.8 -0.8
2.8 -0.8
19.8 -6.9

Source: OECD ANBERD 2009; figures for comparison countries not presented because of various data gaps; calculations by Joanneum Research

4.2.3 Contribution of structural change to the
increase in the R&D intensity

A change in a country’s R&D intensity over
time can have different causes: first, an R&D
intensity climbs whenever structural change
leads to industries with higher R&D spending
gaining in importance (structural effect); sec-
ond, if companies invest more in R&D without
a resultant structural change (intensity effect).
In order to determine the effects produced
by different types of changes, the shift-share

analysis method is used (Box 2). This analysis
enables statements about the extent to which
structural change takes place in R&D-inten-
sive industries and/or the degree to which in-
dustries manage to work in a more research-
intensive manner. The analysis is based on
OECD data (ANBERD) for 1998-2006. What
is problematic, however, is that these data-
bases, even though they were produced for
the purposes of international comparison,
have various data gaps that affect recent data



as well. Since a complete data basis is indis- sis, economic branches were aggregated into
pensable for international comparative analy- 20 sectors.®®

Method for comparison of R&D ratios over time

The total R&D intensity (or intensity) can be defined as the quotient of R&D spending (x) and value added (y)
at a point in time (t). This corresponds to the total of sector (i) R&D ratios, which are weighted in accordance
with their share of total value added:

=§(ﬁ).ﬁ

i=1 yi y

(1) =
y

A change in the total R&D intensity can be broken down into three components:

Structural effect

Xir | _ K=t |, [ Yirzt Intensity effect
Vit Yit-1

B

Vit Yit-1 Vi Yi-1

e Structural effect This measures the contribution that results from a changed economic structure while the
R&D intensity within the sectors is held constant (ceteris paribus). For example, this can determine
whether an increase in the total R&D intensity can be attributed to an increase in the share of value added
from R&D-intensive industries (structural change).

e Intensity effect (or diffusion effect): This determines the contribution made by changed R&D ratios for sec-
tors while the economic structure is held constant (ceteris paribus). This can therefore determine whether
the R&D intensity in individual industries has increased, and — within the same economic structure —
whether this led to an increase in the total R&D intensity.

¢ Interaction effect: This combines the structural and intensity effects and determines the degree to which
structural change is occurring in sectors with climbing R&D ratios. Therefore, this effect increases as the
share of value added grows in sectors with rising R&D ratios. (see Leo et al. 2006: 24).

The analysis reacts sensitively to the extent to which the lack of detailed data for R&D expenditures and

value added had to be aggregated into sectors for individual countries (‘lowest common denominator’) or the

degree to which sectors are identically delimited between data sources (BERD vs. value added). For example,
the OECD ANBERD 2006 data lacks several pieces of information at the detailed levels, especially regarding
services — particularly at earlier points in time, which makes the analysis more difficult.

Interaction effect

i=1

65 To do this, the most exact classification available was used, wherein single industry branches are broken down into three-digit levels
(e.g. aeronautics and space industry), while others are only available as a very vague aggregat (services). Some industrial branches could
not even be included in the analysis due to lack of data. All in all, the evluation is based on the following 20 groups of industrial branches
(NACE rev. 1.1): Food products, tobacco (15-16), textiles, apparel, leather manufacture (17-19), wood, paper and printing (20-22), coke,
mineral oil processing (23), chemicals excluding pharmaceuticals (24x), pharmaceutical products (2423), manufacture of rubber and
plastic wares (25), glass, ceramics (26) manufacture of metal products (28), manufacture and processing of metals (27), machinery (29),
manufacture of office machines, computers (30), electrical machinery and generators (31), radio, TV and communication equipment
(32), medical, precision and optical instruments (33), vehicles, trailers and semi-trailers (34), aircraft and spacecraft (353), other vehicle
manufacture excluding aircraft and spacecraft (35x), energy and water supply (40-41), services (50-99).
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The results show that the structural effect is
less than the intensity effect in Austria and for
all other evaluated countries aside from Ger-
many (Table 21). Structural change, then, typi-
cally plays a less significant role in the devel-
opment of R&D ratios than does the intensifi-
cation of R&D expenditures within the sec-
tors. It is remarkable that Austria, along with
South Korea and Germany, is one of the coun-
tries where structural change has made a posi-
tive contribution to climbing R&D ratios. A
further effect is that of the interaction effect,
or the structural change in industries with ris-
ing R&D intensities (see Box 2). This only con-
tributes positively to increases in the R&D

intensity in South Korea. In Austria, although
the interaction effect is negative, it is less
prominent in international comparison.

Because the degree of detail for the econom-
ic branches affects the precision of the analy-
sis, the results were checked by calculating the
effects for Austria while including 33 econom-
ic branches, the maximum number available.%
This approach confirms the prior results, al-
beit the structural effect is stronger (0.249)
and the intensity effect weaker (0.556), which
was to be expected because of the more exact
economic branch classification. The interac-
tion effect increases slightly and changes its
sign from negative to positive (0.027).

Table 21: Components of the change in the corporate R&D intensity 1998-2006 in % (selected countries)

BERD Difference Structural effect Intensity effect | Interaction effect
R&D intensity 1998 2006-1998*

South Korea 1.65 1.085
Austria 1.13 0.676
Japan 2.14 0.489
Germany 1.54 0.320
France 1.33 -0.012
USA 1.92 -0.033
United Kingdom 1.15 -0.060

0.402 0.663 0.020
0.087 0.616 -0.027
-0.134 1.553 -0.930
0.289 0.073 -0.041
-0.257 0.385 -0.140
-0.288 0.380 -0.125
-0.188 0.206 -0.078

Data source: BERD: OECD MSTI (2009); R&D spending in economic branches: OECD ANBERD (2009); Value added at relevant base prices: OECD
STAN (2009), * Difference refers to calculations for the shift-share analysis and does not correspond to the difference that is found in the OECD

MSTI, for example; calculations by Joanneum Research

66 NACE classes taken into account (rev. 1.1): 15, 16, 17, 18, 19, 20, 21, 22, 23, 24X:, 2423:, 25, 26, 27131:, 27232:, 28, 29, 30, 31, 32, 33, 34,

353, 35x, 36, 40-41, 45, 50-52, 60-64, 65-67, 72, 73, 74, 75-99
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4.2.4 Exactly how R&D intensive are Austrian
high-tech companies?

The assignment of companies to technology
intensity classes is done via economic branch
assignment. The OECD differentiates manu-
facturing sectors on the basis of direct R&D
intensity (measured as the proportion of R&D
spending in terms of production or value add-
ed) and indirect R&D intensity (intermediate
inputs) (Hatzichronoglou 1997). The latest
classification relies on data for direct R&D in-
tensity for 12 OECD countries during the pe-
riod 1991-1999 (OECD 2009:32, OECD 2005a:
1671f).¢” It differentiates between four technol-
ogy intensities. The assignment of economic
sectors to these technology classes is found
in the appendix.

OECD technology intensity classes

over 5%
between 2 and 5%

high technology
medium to high tech
Medium to low tech between 0.5 and 2%
Low tech less than 0.5%).

Source: Hatzichronoglou 1997; OECD 2005b:182f.

For Table 22, manufacturing companies were
grouped because of their economic branch into
technology intensity classes (OECD classifica-

tion) and employment size classes on the basis
of performance and structural statistics from
Statistik Austria. Also, they were assigned to
an intensity class that corresponds to their ac-
tual R&D intensity (proportion of internal
R&D expenditure in terms of turnover). The
data basis used here was the R&D survey by
Statistik Austria.

In 2007 in Austria, there were almost 29,000
manufacturing companies, approximately
1,400 of which reported internal R&D expend-
iture. This means that only 5 % of all compa-
nies in the manufacturing sector are conducting
internal research and development® (Table 22).
A cause for the low proportion of companies
performing R&D is company size: around
74 % of all companies in the manufacturing
sector are very small firms with less than 10
employees. Not even 1 % of these companies
reported R&D spending. The more employees
a company has, the more likely they are to
conduct internal research and development:
3 % of companies with 10-19 employees, 10 %
of companies with 20-49 employees, 37 % of
companies with 50-249 employees, and 74 %
of large companies with 250 or more employ-
ees, conduct R&D (Table 22). This size effect
is also discernible in all technology intensity
classes.

67 Recently Eurostat and the Joint Research Center recalculated the direct (based on ANBERG data 1987-2004 fiir 19 OECD countries and
the EU) and above all the indirect R&D intensity (based on input-output data from the year 2000 for 18 countries). Although the clas-
sification of the sectors to the various technology classes remains stable, the individual sectors show a different order of average R&D
intensity. In addition the following new class boundaries were suggested; they refer however to the total R&D intensity (i.e. the sum
of direct and indirect R&D intensity). They are <1 % for low-tech segments, 1 %-2.5 % for low-medium-tech segments, 2.5 %—-7 % for
medium-high tech segments and over 7 % for high tech. The direct R&D intensity in the high-tech sector was indeed over 7 % (Loschky
2008). If this boundary were used, the share of companies in the high-tech sector in Table 22 and Figure 27 would probably be even

smaller.

68 Because it was mandatory for all companies potentially performing R&D in Austria to answer the R&D survey we can assume that
hardly any companies performing R&D would remain ‘undiscovered’. Nevertheless it is possible that, particularly among the small and

new companies, there is a slight under-recording.
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Table 22: Proportion of companies in the manufacturing sector according to technology intensity (OECD),
size and R&D intensity (2007)

R&D intensity (internal R&D expenditure/turnover)

Size category without >=0,5%-
Technology intensity class (OECD) (Employees) R&D with R&D <=2% >2%-<=5%
High-Tech Total 89.0 11.0 0.2 1.0 16 8.2
(Proportion: 7%) 1-9 96.2 3.8 0.0 0.1 0.3 34
10-19 78.9 21.1 0.0 0.0 2.2 18.9
20-49 63.5 36.5 0.0 5.2 43 21.0
50-249 32.1 67.9 3.7 13.6 14.8 358
250 and over 143 85.7 2.9 5.7 20.0 57.1
Medium-High-Tech Total 85.2 14.8 1.2 4.6 44 4.6
(Proportion: 12%) 1-9 98.4 1.6 0.0 0.2 0.1 13
10-19 91.4 8.6 0.2 1.8 L5 5.1
20-49 73.6 26.4 18 7.9 7.1 9.5
50-249 46.1 53.9 7.0 16.8 19.5 10.5
250 and over 18.4 81.6 43 319 25.2 20.2
Medium-Low-Tech Total 94.7 5.3 1.2 20 1.2 0.8
(Proportion: 23%) 1-9 99.7 0.3 0.0 0.0 0.0 0.2
10-19 97.2 2.8 0.3 0.5 0.9 1.1
20-49 91.5 8.5 0.9 34 L5 2.7
50-249 63.9 36.1 10.7 143 8.5 2.1
250 and over 24.2 75.8 19.7 31.8 19.7 4.5
Low-Tech Total 98.3 1.7 0.6 0.7 0.4 0.1
(Proportion: 57%) 1-9 99.9 0.1 0.0 0.0 0.0 0.0
10-19 99.3 0.7 0.1 0.3 0.1 0.2
20-49 95.7 43 0.3 19 1.9 0.4
50-249 71.1 22.9 9.6 8.2 42 0.8
250 and over 39.5 60.5 27.9 22.5 7.8 2.3
All companies in the manufacturing sec-  Total 95.2 4.8 0.8 15 1.1 1.4
tor 1-9 99.4 0.6 0.0 0.1 0.0 0.5
(Proportion: 100%) 10-19 96.6 34 0.2 0.5 0.6 2.1
20-49 89.2 10.8 0.7 3.5 2.8 39
50-249 62.7 37.3 89 12.5 10.0 5.8
250 and over 25.7 74.3 153 21.2 183 135
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The distribution of technology intensity class-
es shows that only 7 % of all companies in the
manufacturing sector belong to the high-tech
sector according to their economic branch cat-
egorisation, and 12 % to the medium-/high-
tech sector. The overwhelming majority,
namely 80 %, are found in the low to medium
or low-tech sector.

Furthermore, Table 22 demonstrates im-
pressively that the simplified categorisation
on the basis of aggregated economic branches
(and their average R&D intensity) only reflects
reality to a very limited extent and does not do
justice to the major heterogeneity in the corpo-
rate segment. Thus, for example, 89 % of com-
panies in the high-tech sector actually do not
conduct any R&D at all. Only 8 % of compa-
nies have an R&D intensity that corresponds
to the definition of high technology. In the me-
dium- to high-tech sector, 15 % of companies
conduct R&D - more than in the high-tech
sector. However, around 40 % of these compa-
nies have a real R&D intensity that is some-
what smaller than is to be expected from com-
panies in this technology intensity class.

On the other hand, there is a noteworthy
share of companies in the low-tech sector that
perform intensive R&D: 0.5 % of companies in
the low-tech sector (and thereby more than a
quarter of all companies conducting R&D in
this sector) invest over 2 % of their turnover in
research and development. For companies in

the medium/low technology sector, the pro-
portions are even higher: 2 % of companies
(and thereby 39 % of companies performing
R&D) spend more than 2 % of their turnover
on internal R&D.

Such ‘mis-classifications’ between actual
and assumed (due to industry affiliation) R&D
intensity are of course not limited to Austria
only (for Germany, see Kirner 2009, Polt et al.
2009).

Regarding development over time, Figure 2.7
shows that from 2002 to 2007, the proportion
of companies in all technology intensity class-
es conducting R&D increased, even if only
marginally so in the low-tech sector. Growth
in the high-tech and middle-high-tech sectors
was the most significant. Here, the proportion
of companies with high R&D intensity (> 5 %)
grew in particular. While 6.9 % of high-tech
companies had an R&D intensity of over 5 %
in 2002, this proportion increased to 8.2 % by
2007. This proportion increased from 3.9 % to
4.6 % in the medium-high-tech sector.

These (aggregated) results agree with the re-
sults of the first shift-share analysis, according
to which the rising R&D intensity of Austria’s
corporate segment was a result primarily of in-
tensification within economic branches, not
from a structural change. With the exception
of the low-tech sector, all technology intensity
classes profited from this development.
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Figure 27: R&D intensity for manufacturing companies by technology intensity 2002-2007

94% A
92% A
90% { e
88% 1

86% - ....

84%

Percentage (axis shortened)

| N NN
98% 1
96% - .... ----

Classification based on

actual R&D intensity

M >5%
>2%-<=5%
>=0,5%-<=2%

M <0,5%
No R&D
82% A
80% [aN] ‘ ~ [aN) ‘ ~ ‘ ~ N ~ [aN) ‘ ‘ ~
<t © <+ © < © < © < ©
o
8 8 8 8|8 8 8 8 S 8 8|8 8 8 8/ 8 8 8
N N N N N N N N N N N N N N N N N N N
High-Tech Medium-High-Tech = Medium-Low-Tech Low-Tech Total

Classification bases on industry sector

Source: Special evaluation of surveys on research and experimental development and of structure and performance statistics 2002-2007, Statistik

Austria 2009, calculations by Joanneum Research
4.2.5 Technological policy implications

A technology policy focus on high-tech indus-
tries and ‘neglect’ of low-tech industries is
problematic in general (Schibany et al. 2007a),
particularly so if this evident heterogeneity is
taken into account.

R&D is only one (though still important)
source for knowledge intensity (von Tunzel-
mann and Acha 2005, Hirsch-Kreinsen et al.
2005, 2008), and the low- and medium-tech
sectors consistently constitute the largest por-
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tion of a national economy in terms of em-
ployment and value added. This is why tech-
nological renewal in these sectors may be deci-
sive for economic growth (Robertson and Patel
2007). High-tech sectors, in contrast, are re-
sponsible for only a small portion of economic
activity, but they promise high dynamism and
positive effects on other economic areas. How-
ever, we must assume an interdependence be-
tween the high- and low-tech sectors rather
than a one-sided dependency:

On one hand, low-tech companies rely on
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rapid diffusion of new technologies from the
high-tech sector to maintain their competi-
tiveness and growth, so that the former can
pre-empt international competitors with new
products, lower costs and improved processes.
In order to be able to implement such technol-
ogies, however, they must have the necessary
technological expertise. Robertson and Patel
(2007) empirically prove this assumption by
using patents reported by companies with low
R&D intensity. Two exemplary cases for this
are the increasing utilisation of findings in the
biotech sector in the food industry (Robertson
and Patel 2007) and the use of nanotechnology
in the textile industry (Paschen et al. 2004). A
patent analysis by Mendonca (2009) demon-
strates that new technological knowledge does
not emerge exclusively in the high-tech sector;
rather, low-tech companies seem to have
played an important role as ‘high-tech devel-
opers’. Mendonca’s conclusion was that “|[...]
focusing on ‘high technologies’ is not reduc-
ible to sponsoring ‘high-tech industries’ [...]”
(Mendonca 2009: 480).

On the other hand, however, high-tech com-
panies depend on low-tech companies because
the latter provide the primary demand for the
former’s products and innovations. Because
the size of the market and the speed and rate of
diffusion decide whether and how quickly
high-tech companies can amortise their high
costs for R&D and achieve effects of scale,
low-tech sectors exercise a decisive influence
on the expectations of high-tech firms with re-
gard to future profits from R&D investments
and, indirectly, on future R&D spending. Also,
low-tech companies are often ‘lead users’ for
high-tech products, which, because of the low-

tech companies’ own R&D efforts, constitute
a practical field of application for high-tech in-
novations. Low-tech companies also contrib-
ute to the improvement and broader applica-
tion of high-tech innovations with their own
expansions and feedback (Robertson and Patel
2007). This interdependence between sectors
was confirmed empirically by Hauknes and
Knell (2009).

Furthermore, (the need for) high-tech incen-
tives as economic stimulus must take into
consideration the fact that the output of the
high-tech industry is of course not limited by
national borders; it is available globally (Rob-
ertson and Patel 2007). The situation is made
more difficult by the fact that modern busi-
ness is shaped to an extraordinarily strong de-
gree by international division of labour and
spatially disparate chains of value creation
(Gereffi 1999, Gereffi and Korzeniewicz 1994)
or global production networks (Ernst 2002,
Ernst and Kim 2002, Henderson et al. 2002).
Often, the international division of labour
leads to a pattern in which knowledge-inten-
sive research and development work is con-
ducted in advanced ‘industrialised nations’.
The results of this work are then transferred to
less costly emerging nations for mass produc-
tion and the generation of scale effects, wheth-
er by subsidiaries of (multinational) companies
or by outsourcing to suppliers or original
equipment manufacturers (see Hobday
1995a,b, 2000). If this is the case, a country
may possess high levels of high-tech knowl-
edge, but none of the corresponding domestic
value added or employment.

Finally, it may also be important to point
out that a high-tech-centred strategy of ‘pick-



ing winners’ is problematic, because “the lim-
its to targeting specific growth sectors may
soon be reached because productivity-enhanc-
ing knowledge is generated so widely in mod-
ern developed economies. Promoting a wide-
spread awareness of new technological possi-
bilities may be every bit as important as devel-
oping new technologies” (Robertson and Patel
2007: 720).

4.2.6 Summary

Measured in terms of value added, production
and employment, structural change in Austria
is proceeding at a speed on par with the inter-
national average. The winners of transforma-
tion are primarily business activities. But tra-
ditional industry sectors such as automobile
manufacturing, metal production and machine
construction could increase their importance.

In contrast, however, structural changes in
R&D spending in the manufacturing sector
shows a certain complacency. This exhibits
less dynamism than in the countries under
comparison. Further analyses accordingly
come to the result that the increase in the op-
erative R&D intensity in Austria is caused
above all by the fact that companies are ex-
panding their R&D spending within existing
activities (economic branches) and not by the
fact that they are conducting structural shifts
to more R&D-intensive business areas. The
R&D intensity in the corporate sector in past
years demonstrates, however, that significant
increases were possible, even without struc-
tural modifications to R&D spending. At the
industry level, winners of such modifications
are primarily in the knowledge-intensive serv-

ice sectors (data processing, research and de-
velopment), trade and machine construction.

The analysis of micro-data, and the compar-
ison of actual and assumed R&D intensity
(based on industry classification), impressively
illuminates how ‘raw’ the pattern of this clas-
sification is. There are both numerous compa-
nies with R&D expenditures within the high-
tech sector and a noteworthy proportion of re-
search-intensive companies in business areas
of ostensibly low R&D intensity. In fact, the
group of medium-to-high and high-tech com-
panies had more significant growth in R&D
intensive companies than the low-tech sector.
Nevertheless, these results indicate the neces-
sity of more closely observing individual com-
panies and their research performance, rather
than relying (only) on the broadly defined clas-
sification at the industry level. This is even
more relevant as businesses in the allegedly
low- and medium-tech industries, acting as
producers or users of high-technology, play a
major role in the development of these tech-
nologies.

4.3 Offshoring and the technological performance
of Austrian firms

4.3.1 Background

One of the most important economic trends of
the last three decades has been the geographic
fragmentation and extension of value-added
chains through relocations of production to
other countries (also known as offshoring or
international outsourcing). Firms are increas-
ingly reducing their vertical integration and
are having intermediary products — that were



previously produced internally — produced by
own or third-party firms abroad.

The extensive foreign investments of Aus-
trian companies during the last 10 years have
made offshoring an important topic for eco-
nomic policy in Austria. The most recent fig-
ures from the Austrian National Bank
(Dell’'mour 2009) indicate that 573,300 persons
were employed by Austrian-owned companies
abroad in late 2007, most of them in Central
and Eastern Europe. The lower wage costs at
foreign locations are the most important moti-
vating factor for relocations of production.
However, relocations of production are also of
an expansive nature when companies attempt
to open up new markets through relocations.

The foreign involvement of Austrian com-
panies is not always seen as positive. The pub-
lic discussion of relocations of production is
often dominated by job loss anxieties. While
the impact of relocations on labour market
policy is discussed intensively, little is known
about the consequences of this development
for innovation and technology policy.

Based on the results of a company survey,
this report examines whether there is a rela-
tionship between the relocation of production
activities and innovative activity and the tech-
nological performance of Austrian companies
and whether relocations strengthen or weaken
the innovative strength of companies.

4.3.2 Arguments from the literature

Relocations of production, the international ex-
pansion of companies and their impacts on em-
ployment and growth in the country of origin
have been intensively examined in the econom-

ic literature (Lipsey 2002; Barba Navaretti and
Falzoni 2004). Much less attention has been de-
voted to the relationship between relocations of
production and the development of a company’s
technological performance. However, the liter-
ature does contain several arguments that can
also be applied in this connection.

The observation that offshoring and the in-
ternational expansion of companies are not a
zero-sum game but are rather a dynamic
growth process suggests a positive correlation
(Markusen and Maskus 2001; Lipsey 2002;
Markusen 2002; Barba Navaretti and Venables
2004). Offshoring frequently goes hand in hand
with capacity expansions, the opening of new
markets and accordingly corporate growth.
Pfaffermayr (2004) shows, for example, that
foreign production activities of expansive Aus-
trian firms are no substitute for domestic pro-
duction. Foreign activities rather strengthen
growth in Austria if the relocations of produc-
tion are accompanied by an expansion of pro-
duction capacity.

If companies increase their worldwide sales
in the course of expanding, the demand within
the corporation for activities such as research
and product development, design, marketing,
etc. may be significantly increased. Such corpo-
rate functions are frequently based at the com-
pany’s main headquarters, so that the intensity
of innovation and technology in Austria rises.

As a consequence of the offshoring, R&D, in-
novation and also capital-intensive and knowl-
edge-intensive stages of production are concen-
trated in the country of origin while labour-in-
tensive stages are mainly expanded in low-wage
countries. In many cases, relocations of produc-
tion thus result in a new division of labour



within the company. Evidence of such a devel-
opment is provided by a number of empirical
studies documenting that international out-
sourcing has led to an increase in the share of
higher qualifications in the company’s overall
employment in the country of origin (Egger and
Egger 2003; Hansson 2005; Egger and Egger
2006). Similarly, we can assume that the in-
volvement of innovative production technolo-
gies was expanded in the country of origin.

The positive correlation between reloca-
tions and domestic technology intensity can
be further increased by selection effects. The
foreign trade literature argues that only the
most productive companies expand their ac-
tivities via direct investments, while less pro-
ductive firms export, licence or limit them-
selves to the country of origin (Head and Ries
2003; Helpman et al. 2004). The reason for the
higher productivity of companies active abroad
lies in their superior resources and intangible
assets that are in turn frequently the result of
higher R&D and innovation intensity. Interna-
tionally active companies are thus possibly
more innovative from the start than rivals lim-
ited to the home market and therefore also
more strongly involved in innovative produc-
tion technologies.

However, a number of arguments also sug-
gest a negative relationship. When modern
production technologies have primarily a la-
bour-saving impact, companies can achieve
cost reductions more simply by relocating to
low-wage countries than by using modern pro-
duction technologies. As a consequence, the
use of these production technologies could de-
crease, the technological competences of the
company in the country of origin could be low-

ered and accordingly the innovative capacity
of the company could diminish.

The second argument for a negative rela-
tionship is that the production activities of a
company are often an important source of in-
novations (Leonard-Barton 1992; Von Hippel
and Tyre 1995; Pisano 1996). As a consequence,
the technological capabilities of a company
rise in line with increased production experi-
ence. Ketokivi and Ali-Yrkko (2009, page 50)
even describe the possibility of a separation of
R&D and production activities as a ‘post-in-
dustrial myth’, especially when it comes to
knowledge-intensive industries.

An outsourcing of production activities
could therefore also result in weakening a
company’s innovative capacity if the outsourc-
ing leads to a decline in production activities
in the country of origin and learning processes
from production activities are interrupted.

In summary, the literature contains argu-
ments that suggest both a positive and a nega-
tive relationship between offshoring and the
development of a company’s technological per-
formance. The primary question here seems to
be whether the company can also grow when
involved in outsourcing. In the following chap-
ter, we will empirically review the relationship
between offshoring and the technological per-
formance of companies based on current data.

4.3.3 Scope of relocations to other countries

The relationship between offshoring and tech-
nological capability is reviewed below based
on the results of the European Manufacturing
Survey 2009. The survey is a collaborative
project of the Austrian Institute of Technology



and the German Fraunhofer Institute for Sys-
tems and Innovation Research (ISI). As part of
the survey, 309 manufacturing companies In
Austria were interviewed.

Relocations or offshoring are defined as the
transfer of parts of the domestic production ac-
tivities to companies owned by the company
or under foreign ownership abroad. Of the
companies surveyed, 15 % undertook such a
relocation in the years 2007 to mid-2009. In
comparison, the offshoring rate of the surveyed
companies came to 20.2 % in the period 1999-
2006. Of those companies that outsourced be-
tween 2007 and 2009, 70 % of them had al-
ready taken this step between 1999 and 2006.

The frequency of offshoring increases con-
tinuously as company size increases. Approxi-
mately 14 % of small companies with fewer
than 50 employees are involved in outsourc-
ing, while the number is 40 % for large compa-
nies with more than 500 employees. The rea-
son for this is on the one hand that large com-
panies often already have foreign locations and
on the other that they have more financial re-
sources to finance the costs of foreign invest-
ments and hedge possible risks.

Lower personnel costs are the dominant
motivating factor of the offshoring compa-
nies, followed by a lack of qualified person-
nel, the desire for market development and
proximity to key customers. The target coun-
tries for offshoring are (consistent with the
motivating factors) primarily low-wage coun-
tries. More than 60 % of the countries men-
tioned are countries of the EU10+2%, for exam-
ple Hungary, Czech Republic, Romania and

69 The countries of the last and next to last round of accessions.

Poland. However, about one-fifth of the coun-
tries mentioned are in the EU15, primarily
Germany and Italy, which are not necessarily
low-wage countries. At 6 %, the share of
Asian countries is significantly lower.

Industries in which offshoring is especially
frequent are the automotive industry, machin-
ery and equipment, electronics, and manufac-
turers of medical, measurement and control
technology. In contrast, there were compara-
tively few offshoring companies in the period
2007-09 in the food industry, textile and ap-
parel industry and other sectors that are nor-
mally classified as low or medium technology
industries. However, many of these companies
already outsourced production activities in the
period 1999-2006.

4.3.4 Offshoring and technological performance of
companies

The relevance of relocations of production for
technological performance can be seen in the
industry structure. Offshoring industries are
key users of advanced process technologies
and are responsible for a significant portion of
the R&D expenditures of the Austrian corpo-
rate sector. It is therefore important to under-
stand the differences between companies that
have relocated parts of their production and
those that have not done any offshoring.

First, the differences between offshoring and
non-offshoring companies in the diffusion of
various production technologies in 2009 will
be investigated. Diffusion is measured based
on the proportion of companies using a specif-



ic technology. The reference period for offshor-
ing is 1999 — 2006. All technologies investi-
gated (except one) have a higher diffusion in
companies that have done offshoring in this
period (Figure 28).

The differences in the rate of diffusion of the
particular technology between offshoring and
non-offshoring companies are significant in
five of 13 cases at a maximum 10 % margin of
error. Significant differences are found, for ex-
ample in the use of industrial robots, the dig-
ital exchange of materials planning data or the
use of lasers in production. All three technolo-

gies are associated with instances of offshor-
ing; the digital exchange of materials planning
data supports the integration of the supplier
network, thus making it possible for produc-
tion to be distributed to several locations La-
sers and industrial robots are used, for instance
with the objective of increasing the flexibility
of the production process and being able to re-
spond rapidly to changes in demand (Kleine et
al. 2007). Their increased use is accordingly an
indication of the flexible specialisation of ac-
tivities in the country of origin.

Figure 28: Rate of diffusion of various production technologies in companies with and without relocations of

production, 2009
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Source: EMS Survey Austria 2009, Austrian Institute of Technology

A comparison of the first use of various tech-
nologies points out additional significant dif-
ferences between both groups. Offshoring
companies employ various production tech-
nologies not only more frequently but also ear-
lier. The difference between both groups is on

average several years. On average, offshoring
companies used industrial robots for the first
time in 1996 while non-offshoring companies
on average did not make such an investment
until 2001. Similarly large differences are seen
in rapid prototyping, CAD-CAM integration



and innovative materials. The head start of off-
shoring companies is significantly less in laser
technologies, automated warehouse manage-
ment and production control systems.

However, when interpreting this, it should
be considered that technologies such as lasers,
industrial robots and production control sys-
tems are costly, capital-intensive capital goods
that are typically used more frequently by
large companies. The relationship between re-
locations of production and use of technology
is therefore (at least in part) caused by compa-
ny size and not brought about by the decision
to relocate.

Figure 29 shows this relationship based on
two of the technologies investigated. The fig-
ure compares the rate of diffusion of industrial

robots and of techniques for the digital ex-
change of materials planning data between off-
shoring and non-offshoring companies in dif-
ferent size categories. The two technologies
are widely disseminated in all size categories
among offshoring companies. In addition, the
influence of company size on the diffusion of
the technologies can be seen. The percentage
of companies that use these technologies is
higher in the size category of more than 250
employees than in the size category of 50 to
249 employees, which in turn has a higher per-
centage than the size category of 49 and fewer
employees. The differences described above
between offshoring and non-offshoring compa-
nies can thus also be traced in part to company

size.

Figure 29: Diffusion rate of industrial robots and technologies for the digital exchange of materials planning
data in companies with and without relocations of production in 2009, various size categories
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The assumption that the relationship between
investments in modern production technologies

and offshoring is influenced significantly by

company size can be tested additionally using a
regression analysis for all technologies. It is seen
that for six of the 13 technologies, a significant



correlation exists between a positive decision to
relocate between 1999 and 2006 and use of tech-
nology. If we expand the model to include
number of employees as an independent varia-
ble, only three of the 13 technologies display a

significant relationship between offshoring and
use of technology that goes beyond company
size (Table 23). In addition to company size, the
sector presumably also has a significant influ-
ence on the relationships investigated here.

Table 23: Results of the regression analysis between use of technology, company size and the decision to

relocate, significance of the coefficients

Offshoring Number of Offshoring
1999-2006 employees 1999-2006
CAD-CAM integration
Industrial robots i i
Integrated quality control ** B3
RFID * *
Automated warehouse management *kk
Lasers * *
Dry machining A
Rapid prototyping A
Bio/gene technology processes
Innovative materials
Digital exchange of materials planning data with customers and suppliers FHx xR i
Centralised production control system FEE
Xk * *ok

Virtual reality

Model 1: Probit regression with the use of various technologies as a dependent variable and the relocation decision of 1999-2006 as an independent variable. Model 2:
Probit regression with the use of various technologies as a dependent variable and the logarithm of the number of employees and the relocation decision of 1999-2006 as

independent variables.

Source: EMS Survey Austria 2009, Austrian Institute of Technology

Significant differences between offshoring and
non-offshoring companies are also seen in oth-
er innovation-related and technology-related
variables (Figure 30). Companies that have im-
plemented offshoring launch new products to
the market more frequently, more rarely pro-
duce products that have been in their product
line longer than 10 years and employ more
university graduates.

These results are in line with other empirical
studies that document a qualitative change in
the company towards a more highly qualified

workforce and more innovative activities at
the main headquarters as a consequence of re-
locations of production and international ex-
pansion. The offshoring companies frequently
focus on more highly qualified responsibilities
such as the development of new products,
marketing and other service activities or more
capital-intensive production steps.

Finally, the expansive nature of offshoring is
also reflected in the circumstance that compa-
nies that outsourced production activities be-
tween 1999 and 2006 grew faster between 2006



and 2008 than companies that did not out-
source. An explanation for this could be the
stronger tendency of offshoring companies to
innovate which compensated for the employ-
ment losses of the offshoring due to faster
growth of the business and accordingly higher

employment growth as a whole. This effect
could have been intensified by a higher ten-
dency to export and a higher educational level
of the employees, both of which can be found
to a greater extent in offshoring companies.

Figure 30: Indicators of innovative behaviour of companies with and without relocations of production in 2008
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4.3.5 Summary

During the past years, Austrian corporations
have been relocating production activities
abroad to a substantial degree. However, these
relocations have not had an adverse impact on
the country’s technological performance. To the
contrary, outsourcing companies invest more
frequently in modern production technologies
and on average make these investments earlier
than companies that do not outsource produc-
tion activities. Furthermore, outsourcing com-

panies employ a higher number of university
graduates and launch new products to the mar-
ket more frequently. Despite offshoring, em-
ployment in offshoring companies has grown
more rapidly in the years 2006-2008.

These results can be explained in part by
company size. But there is also a relationship
between offshoring and technological perform-
ance, which goes beyond size. Explanations for
this relationship include a higher productivity
of internationally active companies and chang-
es in the internal division of labour within the



companies in the course of the international
expansion.

The correlation between innovation, com-
pany growth and relocations of production is
an indication that internationalisation should
not only be seen as a threat but also an oppor-
tunity for Austria as a place to do business.
Companies can safeguard their Austrian pro-
duction sites through foreign activities and
perhaps even expand them if complementari-
ties between domestic and foreign production
are made use of and the resulting market op-
portunities are seized.

4.4 Determinants of innovation behaviour among
Austrian construction firms

The construction sector differs profoundly
from other industries in terms of its innova-
tion opportunities and types, while within the
construction industry there are major differ-
ences as well (for example, between construc-
tion companies and construction suppliers).
On the other hand, the construction sector is
often perceived as less innovative and techno-
logically backward. This can be attributed to
poor values for the indicators traditionally
used to measure innovation (i.e., R&D inten-
sity, patents, etc.), especially in comparison to
other industries.

Innovation, however, is on one hand a deci-
sive mechanism for increasing productivity
and the (corporate) growth associated with it;
on the other hand, it is a very complex process
that is not limited to the invention of new
products or processes. Whether a company is

70 The current numbers on innovation are only available for 2007.

innovative or can be at all depends on a broad
range of factors. This chapter is based on a
study by Unterlass (2009) that permits initial
insights into the interaction of innovation-rel-
evant factors and their influence on the inno-
vation behaviour of construction companies in
Austria. The study, however, only offers a
glimpse of the complexity of innovation proc-
esses. Because of the state of the data, the anal-
ysis concentrates on factors that influence the
likelihood of whether or not a company will
introduce new products or processes. It does
not, however, make any statements about eco-
nomic success or failure, or the economic sig-

nificance of innovations.

4.4.1 The significance of the construction industry
in Austria

Within the Austrian national economy, con-
struction plays a very important role. As is
clear from Table 24, approximately 10 % of
employees in Austria were employed in con-
struction in 20077°. This number only in-
cludes those construction industries that are
categorised as construction under the stand-
ard classification (NACE code). If, for exam-
ple, we were to include construction material
production or the housing industry, the share
of construction industries would be even
higher. The number of construction compa-
nies comprises somewhat more than 9 % of
all companies, and they account for approxi-
mately 5.5 % of turnover in the Austrian na-
tional economy.



Aspects of Innovation in the Corporate Sector

Table 24: The Austrian construction industry in inter-industry comparison, 2007
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Total 2,611,293 638,050 30,537 261,861 1,674,688
Employees in R&D 36,988 25,741 65 181 10,859
Share 1.42% 4.03% 0.21% 0.07% 0.65%
Total 294,099 28,844 1,595 26,965 236,350
companies R&D 2,521 1,391 23 71 1,005
Share 0.86% 4.82% 1.44% 0.26% 0.43%
Gross value added* in € 1,000 162,797,470 48,323,431 5,690,304 13,641,828 94,274,383
Spending on R&D in€1,000 4,845,861 3,383,191 8,755 19,900 1,414,632
R&D / gross value added Share 2.98% 7.00% 0.15% 0.15% 1.50%

Source: Statistik Austria, Performance and Structural Statistics 2007, or Survey on Research and Experimental Development 2007; * — not in-

cluding VAT;

From the perspective of innovation, construc-
tion plays a relatively minor role in terms of
statistical NACE classification. Only about
0.4 % of total Austrian R&D spending is in-
vested in construction. This corresponds to
only 0.15 % of gross value added, while, for ex-
ample, the comparable ratio for manufacturing
is about 7 % and is on average almost 3 % for
all sectors. The number of companies that are
actively pursuing research and development is
also comparatively low. While only 0.26 % of
construction companies perform R&D, the fig-
ures for service providers and manufacturing
are 0.43 % and 4.82 % respectively. The statis-
tics on innovation activities in the construc-
tion industry do not comprehensively reflect
the industry’s significance in the Austrian na-
tional economy.
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4.0.2 Peculiarities of innovation in construction

The literature on innovation focuses its ap-
proach on manufacturing, while other sectors,
such as services, are only now becoming im-
portant for innovation research. Therefore,
concepts of innovation, innovative behaviour
and especially types of innovation, are all
adapted to the characteristics of manufactur-
ing. Construction, however, deviates strongly
from manufacturing. Therefore it is difficult to
apply to the construction industry concepts
proven in manufacturing. For example, in bio-
technology, a great deal of money is invested in
research laboratories, and patents are regis-
tered; in construction, this is rarely the case. In
comparison to other sectors, the construction
sector exhibits a relatively low level of innova-

Research and Technology Report 2010



tion intensity, as Table 24 shows for Austria, or

Cleff and Rudolph-Cleff (2001) for Germany.
The following special features of construc-

tion, in terms of the industry’s innovation be-

haviour, are found in the scientific literature:

e Maturity: after significant developments in
the past, the construction industry is devel-
oping primarily through incremental im-
provements (learning by doing) at this time
(Sturges, Egbu and Bates, 1999).

e Internal heterogeneity: the individual
branches of construction differ powerfully
from one another in their modes of innova-
tion (as well as in their innovation perform-
ance) (Bowley 1962).

e Statistical distortion: construction-specific
repair and maintenance are statistically
counted for construction, but not construc-
tion material supply or manufacturing;
these are distributed instead to various man-
ufacturing sectors. On the other hand, in the
automobile industry, for example, auto re-
pair shops are classified separately from au-
to production. Repairs of existing vehicles,
however, tends to be much less innovative
than the manufacture of new products, as
old technology is only replaced with old
technology (Winch 2003).

e Interruption of learning processes: In con-
struction, configurations and construction
sites in which construction companies work
with installers, etc., are constantly chang-
ing. The construction sector in most coun-
tries is primarily dominated by several small
companies, which rarely leads to one con-
struction firm building an entire project.
Most of the time, a principal contractor is-
sues sub-contracts to specialised partner

companies, such as installers (Anderson
2005, Barlow 2000, Blayse and Manley 2004,
Dubois and Gadde 2002, Gann and Salter
2000).

e Durability of buildings: on one hand, the
fact that construction projects are meant to
have a long life weakens impulses for inno-
vative experimentation. On the other hand,
it is difficult for companies that have previ-
ously been successful in terms of innova-
tion to convince their project partners of the
sense and advantage of something new, par-
ticularly whenever the final assessment of
such innovation is only possible years later.
Aspects such as the speed of wear and tear,
etc., are not immediately visible (see Blayse
and Manley 2004).

e Dependence on innovative outlays by other
industries: for example, developments in
machine construction have had major ef-
fects on the earth-moving machines used in
construction (see Tatum, Vorster and Klin-
gler 2006, Arditi, Kale and Tangkar 1997).

4.4.3 The innovation behaviour of Austrian
construction companies

The foundational study by Unterlass (2009) is
based on a July 2008 WIFO survey on the topic
of innovation and sustainability in Austrian
construction. 200 companies in construction
and construction-related industries (suppliers,
planners, housing industry, materials produc-
ers) participated in a telephone survey. In its
analysis, the study distinguishes between
three types of innovation: (i) product innova-
tion — the introduction of a new or significant-
ly improved product or service to the market;



(ii) technical process innovation — the intro-
duction of new or significantly improved proc-
esses for the production of goods or service de-
livery; and (iii) management innovations — the
application of new or significantly changed

Table 25: Innovators by construction sector

Construction planning 9 (64.29%)
Construction supply 58 (65.43%)
Building construction 37 (50%)
Property development 14 (63.64%)
Other 2 (33.33%)
Total 115 (58.38%)

corporate structures or management methods
for the optimised exploitation of knowledge,
or to increase the efficiency of workflows in
the company. The empirical results of this
study are presented in the following.

5 (35.71%) 7 (50%) 14
51 (62.2%) 42 (51.85%) 81
28 (37.33%) 33 (44.59%) 74
15 (68.18%) 10 (45.45%) 22

5 (71.43%) 2 (33.33%) 6

104 (52%) 94 (47.72%) 197

Source: WIFO survey, WIFO calculations; the percentages are derived from the number of innovators within each construction sector as a share of
the total number of companies (in the ‘total’ column) within each sector. The line totals (excl. total) do not result in the total number of companies
(total), because a company can exhibit multiple types of innovation at the same time.

Number of innovators in construction

According to the literature, construction is
stigmatised as lacking innovation because of
the low number of innovators and low innova-
tion spending. In Table 25, innovators are
itemised as a portion of the total population in
the construction industry. The comparison
with the services and manufacturing segments
does not correspond to the picture painted by
the literature. The sample drawn here from the
Austrian construction industry includes over
58 % product innovators, while comparable
figures from the innovation survey of 2006 (see
Statistik Austria 2008, 56) were 38.4 % for
manufacturing and 33.9 % for services.

The result, however, is only conditionally
comparable to the existing literature or other
statistics (see Table 24), which build upon
standardised sector classifications. The litera-
ture is directed at the construction sector in its

form as a statistical unit (corresponding to the
NACE classification). In this study, however,
relevant areas are included for analysis, even
though these areas are typically assigned sta-
tistically to manufacturing or the services seg-
ment. This applies especially for construction
suppliers, but companies engaged in building
construction also have a relatively high pro-
portion of innovators (50 %) working on prod-
uct innovation. This result, however, makes
no claims with regard to the degree or intensi-
ty of new products, nor about the amount of
investment in innovation.

Competition as an incentive for innovation

Competition is one of the central reasons
why companies innovate. Regardless of the
industry, the innovation literature assumes
that competition is a fundamental prerequi-
site that motivates companies to assume the



costs of innovation projects in the first place.
This is also the case in the Austrian construc-
tion industry. Companies that report that
they can improve their competitiveness
through innovation activities are also more
likely to be innovative than comparable com-
panies. On the other hand, too much com-
petitive pressure reduces the incentives for
investing in innovation. The likelihood that
an Austrian construction company is innova-
tive decreases by two-thirds as soon as the
company believes it is under too much com-
petitive pressure. The results appear there-
fore to suggest that competition in Austrian
construction is an important incentive for in-
novation, as long as competition is not too
fierce. Extreme competitive pressure turns the
incentive into a disincentive.”!

Developments in the primary sales market
provide stimuli

Developments in a company’s primary sales
market influence the incentives for investing
in innovation. If a company finds itself in a
growing primary sales market, it is more likely
to invest in the costs of bringing innovation
projects to market in a profitable manner. This
also applies to the construction industry. In all
three types of innovation, in product and proc-
ess innovation as well, companies whose pri-
mary sales market is growing are more likely
to introduce new products or processes. In
comparison to companies in a stagnant prima-

ry sales market, the likelihood that a company
will be innovative is twice as high.

On the other hand, a shrinking primary sales
market can also positively affect innovation
behaviour. Austrian construction companies
that are confronted with a shrinking market
attempt to reduce their costs with manage-
ment innovations to remain competitive.
Therefore, the probability that a company will
be innovative in terms of management innova-
tions increases whenever the company en-
counters the pressure of a shrinking market.

A larger sphere of action increases the
probability of innovation

While innovation in the manufacturing and
service sectors does not depend on their geo-
graphical orientation, for all three types of in-
novation in the construction sector, compa-
nies with a larger sphere of action (meaning a
national to international orientation) are more
likely to engage in innovation than those that
are locally oriented. On the other hand, pro-
duction industry firms and service providers
that are part of a multinational corporation are
more innovative than comparable Austrian
companies. With one exception (management
innovation), this does not apply in the con-
struction sector, though. Furthermore, com-
pany size, measured in terms of the number of
employees, has no influence on the probability
that a company will innovate.

71 This result agrees with what Aghion and others found (2005), that there is a relation between competition and innovation. In their ter-
minology they speak of an inverse U-shape, where the positive effect of rising competition turns around negatively when the competi-

tion is too high.



Company strategies play a central role

According to economic theory, entrepreneuri-
al capabilities and organisation structure are
key determinants for a company’s innovation
performance. This is confirmed in the empiri-
cal results provided here for corporate strategy.
Those construction companies that actively
strive to stay technologically up-to-date, and
independently attempt to introduce new prod-
ucts, services and/or processes, are more likely
to achieve this aim. On the other hand, passive
companies that only react to the behaviour
and developments of their competitors are sig-
nificantly less innovative with their products.
This only applies to a limited extent for proc-
ess innovation. Simply having an active strat-
egy for introducing new processes and behav-
iour is also correlated with an increased likeli-
hood that new processes will be introduced.

Public funding and regulation increase the
probability of innovation

The empirical results of Unterlass’s study
(2009) show a positive correlation between le-
gally prescribed norms and the probability of
process innovation in the construction indus-
try. Ceteris paribus, companies whose sphere
of activity is influenced by legal norms are
three times more likely to be innovative than
those companies that remain uninfluenced by
such norms. For product innovation, however,
there is no significant correlation.
Furthermore, Austrian construction compa-
nies that do not use public subsidy instru-
ments for innovation are less innovative. This
applies for all types of innovation, although

the effect on product innovation is articulated
most. Without funding, the probability of suc-
cessful innovation decreases to one-fifth. For
product innovation, research tax allowances or
research premiums, as well as direct funding,
have a strong, positive effect on the likelihood
of innovation, and in many cases funding made
innovation possible in the first place or ex-
panded the scope of projects

Cooperation has positive effects on innovation in
the construction industry

Cooperation tends to have a positive effect on
innovation probability among construction
companies. There are sometimes major differ-
ences between the individual types of innova-
tion for which cooperation partners make pos-
itive contributions. While working together
with competitors correlates positively for
product innovation, technical process innova-
tion correlates positively for competitors, sub-
sidy-granting institutions and management in-
novation, for consulting firms. In contrast,
companies that work with consulting firms
are less likely to engage in technical process
innovation, and those that cooperate with pri-
vate research institutions are less likely to cre-
ate new sales processes. Integration in research
projects of any type has a particularly positive
correlation with management innovations.
Among companies that are not engaged in co-
operative ventures, the probability of introduc-
ing new sales processes is only two-fifths of
the comparative figure for those companies
that at least have one cooperation partner. All
in all, the positive correlation of cooperation
on one hand and innovation performance on



the other cannot be confirmed in general, but
some cooperation partnerships create quite
positive effects.

Weak evidence for dependence on innovative
outlays

In the literature, a predominant thesis holds
that construction is dependent on innovative
achievements from other industries. In the
study by Unterlass (2009), the indicators used
to assess this thesis include spending on exter-
nal R&D, the purchase of machines and re-
sources, the acquisition of external knowledge
and the role of suppliers as cooperation part-
ners or as sources of innovation. Overall, the
study’s results only weakly suggest a confir-
mation of the hypothesis. Externally conduct-
ed research and development activities raise
the likelihood of innovation for innovation in
products and technical processes. The pur-
chase of machines and resources has no statis-
tical correlation with product innovation prob-
ability, but it does double the likelihood of
process innovation. The results for the three
other variables are insignificant. The estimat-
ed results for these individual variables even
run counter to the thesis.

Major differences between innovation types, but
also between individual construction sectors

Lastly, the correlations between influential
factors and the innovativeness of Austrian
construction companies vary widely, depend-
ing on the type of innovation as well as the
construction sectors themselves. A glance at
innovation activities, for example, reveals that

successful product innovation has a signifi-
cantly positive correlation with internal com-
pany R&D spending, and is very closely relat-
ed to the external awarding of R&D orders.
Technical process innovation is also positively
correlated, though to a lesser extent, with ex-
ternally awarded R&D contracts, the purchase
of machines or resources, product design meas-
ures or participation in research networks.
Sales process innovation, however, depends on
continuing education measures and the pur-
chase of machines, and to a lesser degree on
internal R&D and product design projects.

The differences between the individual con-
struction sectors are also seen in the propor-
tion of innovative companies within the total
number of construction companies. As shown
in Table 25, there are major differences be-
tween the construction sectors. In general, it
seems that companies engaged in construction
have comparatively low proportions of innova-
tors, while construction supply firms have the
largest share of innovators.

4.4.4 Summary

Unterlass’s study (2009) provides the first in-
sights into the determinant factors of innova-
tion behaviour among Austrian construction
companies. We assessed the influence of di-
verse, innovation-relevant factors on the prob-
ability that a construction company will be
innovative or not. Current hypotheses in the
literature on innovation were analysed and ex-
panded to include specific conditions from the
construction industry. The results of the study
are displayed in tabular form in Table 26.



ted results

Summary of the est

Table 26

Personnel management

Innovation activities

Basic equation

swes} Joaf0id
fueun|diasipiaul Jo Juswysijqess3

SBAp! UM J0 JuaLidojanag

SaINseaLl U01eINpa SuINuIu0s

Buiureyas pue 3urjowoid
‘Buipuiy Joj sainsesp

s)si|eroads Jo SuLiy may

]

SYI0MJAU Y2IBasaY

ugisap jJonpoid

SaINseaLl U01eINpa Suinuruog
a3pajmouy |euJalxa Jo uoiusinbay
juawdinba pue A1auiydew jo uorysinbay
79y [euleixy

73y [eusay|

Juawda|anap a)eysa [eal ‘Suluuelq

uorjanpoid s|euiajew
pue fjddns uononiisuo)
uoiysod anijjedwod

J0 Juswanoidw|
$9s59204d pue

sjonpoud ul uoryzadwo)

SUOIIpU0 Ul uoradwog

aInssaid aniyyedwod ysiy
|eUOIjBUIBIUI S}BY W Sa|es Mewld
|euorjeu ‘sjay/ew sajes fewqd

|euoi3al :sjayiew sa|es fiewlld

dno.3 ajeodiod
|euoneunny

1oyiew safes Alewnd Sumuuys

19yiew sajes fuewnd Suimors

(soafio|dw3)
az/s fuedwo)

sajenpe.3 A)s1aniun Jo a3ejuadiad

+++ (+)

(+)

(+)

+

—- o+

+H

(+)

(+)

Product

(+)

(+)

+ o+ +

a5

+ ) &) (+)  ++

(+)

++

(+)

C}

Techn. processes

(+) +++| () )

++

++

(+)

+ et

4

++

Mgmt. processes

Corporate strategy

Obstacles to innovation

Research funding

saauel||y
SJUBWSaS Jayiew [enpialpy|
$10}3adwod 0} UoNjoeaY
SWa)sAs/sassa0id maN
SUOIIN|OS PasIWo}sNY
$99IAas / sjanpoid may
diysiapea] 1509

diysiapes| |eaigojouyds|

saluedwiod paysi|qe}sa
£q 8oueuIwop 1yl

siaupied 10 yaieas

saInpadold aAljes)siuwpe Suol
30U}dad9e JaWoIsSNa J0 YoeT]
suuou ‘ylomawely Aioje|nsay

UOIjeWI0JU J3YIBW JO Y.

uoljeuoju
|e9130[0uYy3} J0 Yoe]

|auuosiad payyijenb o yoeq

39UB)SISAl [BUIAY|

Auedwoa ayy
uiyym swajqosd uesiq

$92IN0S SulauBUl JO YIBT]

1500 uofjenouul y3iy

ysu [eloueuly y3iy

sjuawnusur Surpuny oy
puewap [ea130/0uy 8} Pasealau|
uorsuedxa J9af0id pajqeul

Jejs Joaloud pajqeuy

Suipuny J0a1q

swinjwaid yosessay
30UBMO||B XB} 40IBaSDY

4+

+++

(+)

() +++ ()

(+)

A

Product

() +++ ) ()

()

(+)

)

+++

(+)

Techn. processes

(+) +++ ) )

()

(+)

HHE

Mgmt. processes

Information channels Cooperation partners

Sources of innovation

auoy
SI3QUEYD PUE SUOIJRIN0SSY

suornysul guipuny

SUOINYISUI YaIeasal
ajenild

SUOINYISUI Y1easal
a|qnd

ey NS0

slauped uoijesadoo)
uoiyadwo)

Jualjo 3uiapiQ

SJawoysny

sialjddng

Jousau|

$J9BJU0J [BUOSI3]
ainjesay| [ealuyaa]

Silej 9pel] ‘SaIUBIB0Y
$13qUIBYI PUB SUOIRIN0SSY

suornysul guipuny

SUOINIISUI YaIeasal
ajenld

SUOINISUI YaIeasal
Alqnd

JuB}NSu0)

sisuped uoijesadoo)
uory3adwo)
UETTRRITIENIN)
sJawoysny

sJal|ddng

Jjasy Auedwod ay} wol4

(+)

++ o+t

(+)

)

+ ¢

+++ (+)

(+)

+++

Product

() +++ )

+ ) ) (+) (+) +++ (+) (+)

e+

(+)

)

()

Techn. processes

(+)

+ ot

(+)

(+)

(+)

++

(+)

Mgmt. processes

.strong, significantly positive

very strong, significantly positive / negative correlation; ++/ -- ..

Source: WIFO-Survey — WIFO calculations; +++/ - ...

/ negative correlation; +/— ...

insignificant, yet still positive / negative correlation;

significantly positive / negative correlation; (+) / (-) ...



The core findings can be summarised as fol-

lows:

The analysis identifies major differences,
sometimes extreme, in the correlations be-
tween the analysed factors and innovation
likelihood among companies. This applies
for the comparison (i) of the construction in-
dustry with the manufacturing and services
segments, (ii) of different construction in-
dustries, and (iii) the individual types of in-
novation within the construction industry.

Competition that is too intense reduces in-
centives for investing in new products and
processes. An active corporate strategy for
technology leadership as a reaction to com-
petition is particularly important for suc-
cessful product innovation.

Positive future prospects in a growing pri-
mary sales market correlate positively with
all kinds of innovation, while a shrinking
market correlates with increased manage-
ment innovation.

The greater the company’s sphere of action
(international versus local orientation), the
more likely that the company will engage in
successful innovation.

Public funding increases the likelihood of
successful innovation in every form. Proc-

ess innovation seem to be a by-product of
funding that is focused on product innova-
tion. Regulation (legal minimum standards)
increase the likelihood that a construction
company will introduce new processes.
Company size, measured by the number of
employees, does not correlate with the in-
novation probability. The number of aca-
demics in a company also seems to be irrel-
evant.

The number of innovators in the sample is
quite remarkable in comparison to other in-
dustries. We must take into account, how-
ever, the relatively small sample size as well
as the inclusion of companies that statisti-
cally are not assigned to construction
(NACE classification), but rather to the
manufacturing and service segments. This
says nothing about the extent or intensity of
new developments, but merely about
whether a company innovates or not.
Research cooperation agreements have dif-
ferent effects on individual types of innova-
tion, depending on the type of cooperation
partner.

The results appear to confirm the construc-
tion industry’s dependence on the innova-
tion achievements of other industries.



5.1 International comparison of the mobility of a
highly qualified labour force

In modern knowledge societies, whose pri-
mary sources are the local advantages in in-
novation and technological progress, the mo-
bility of a highly qualified labour force is one
of the most important determinants for com-
petitiveness. Because a large proportion of
non-codified knowledge cannot be protected
by copyright and is intrinsically linked to
highly qualified labour force, the mobility of
this labour force automatically leads to a
knowledge transfer (Almeida, Kogut 1999,
Hoti et al. 2006, Kaiser et al. 2008 for empiri-
cal evidence). From the perspective of an indi-
vidual company (or even a region), this can be
both an advantage and a disadvantage, because
on the one hand the knowledge basis of a com-
pany (or a region) is reduced by the emigration
of qualified employees, while on the other
hand it can be strengthened by the immigra-
tion of persons bearing such knowledge.”
From the perspective of the economy as a
whole, however, recent research results indi-
cate positive effects on competitiveness result-
ing from the mobility of knowledge carriers
(Saxenian 2000, Fallick et al. 2005).

The question of whether this mobility, par-

ticularly international mobility, is predomi-
nantly advantageous or disadvantageous for a
specific country, however, depends not only
upon mobility balances, but also on the struc-
ture and type of immigration and emigration.
For example, temporary emigration of highly
qualified workers can definitely lead to a gain
in competitiveness on the part of the home
country if these temporary emigrants make
use of the capabilities and information that
they have gained upon return to their home-
land. Similarly, even permanent emigration
can lead to an increase in competitiveness if
the emigrants function as “anchor persons” for
domestic knowledge networks, thus facilitat-
ing or accelerating knowledge transfer into the
home region. The advantages of highly quali-
fied immigration for the host country also de-
pend upon whether and to what extent the
host country is able to assimilate and use the
knowledge intrinsically linked to the emi-
grants, and adapt it to local circumstances if
necessary.

Against this background, this chapter will
examine the mobility of human resources in
sciences and technology in Austria, and will
compare it with that found in other EU coun-
tries. The data basis for this study is the Eu-
ropean Labour Force Survey (ELFS) for 2007.

72 cf. Zucker, Darby, and Torero (2002), Moen (2005), Almeida et al. (2003), Song et al. (2003), Hunt and Gauthier-Loiselle (2008), and Hier-
liander et al. (2009) as empirical evidence for the positive effects of highly qualified immigration on various determinants of competitive-

ness of the recipient countries.



Firstly, the change between industry sectors’
will be studied, as well as the transnational
changes in employment. Secondly, the mobil-
ity of these two groups will be compared with
those of the remaining labour force. We will
show how intersectoral and geographical mo-
bility varies between these groups depending
upon sex, age, nationality, skill level, and in-
dustry sector.

When the term “Human Resources in Sci-
ence and Technology” (HRST) is defined by
education (HRST-EDU) it includes all persons
with a tertiary education (ISCED 5 or 674), and
when it is defined by profession (HRST-OCC)
it includes all persons who work either in aca-
demic professions (ISCO 27°) or as technicians
and in equivalent professions (ISCO 37¢). In
principle, these definitions by education and
profession overlap, since the type of educa-
tion is a prerequisite for certain professional
groups. However, there is no guarantee that a
person with a tertiary educational certificate
will fulfil the criteria of HRST, nor does the
classification by professional group include
only the group of the persons assigned to
HRST. In its narrowest definition (HRST-
Core), however, this term includes only per-

sons classified as HRST based upon the crite-
ria of both education and profession. Thus
this term can also be used to analyse the mo-
bility of persons with higher educational de-
grees (through differentiation by education —
HRST-EDU).”” At the same time, this delimi-
tation also offers the option of extending the
definition of highly qualified workers by
means of their profession (HRST-OCC) and ul-
timately basing it upon a more narrowly de-
fined group (HRST-Core), in which a closer as-
sociation with the country’s research perform-
ance can be assumed than in the other two
definitions.

5.1.1 Data

The source of data for this chapter is a special
tabulation of the 2007 ELFS, which was pro-
vided by EUROSTAT (IDEA Consult 2010,
for a more detailed presentation of the data
set). The ELFS is a survey among households
in the EU 27 countries. It presents detailed
data on the industry sectors and residences of
the surveyed workers, regarding residence (at
the level of EU countries) and/or of industry
sectors of employment (at NACE 1-digit level),
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At the level of NACE 1-letter classification: A — Agriculture and Forestry; B — Fishing and Fisheries; C — Mining, Quarrying, Mineral
Extraction; D — Manufacturing; E — Energy and Water Supply; F — Construction; G — Retail; H — Hotels and Hospitality; I - Transport and
Communications; ] — Banking and Insurance; K -real estate, renting, performance of business-related services; L — Public Administra-
tion, National Defence, Social Security; M — Education; N — Healthcare, Veterinary and Social Services; O — Other Public and Private
Services; P — Private Households; Q — Extraterritorial Organisations and Associations;

The ISCED classification subdivides the educational system into categories based upon level of education. ISCED 5 includes all studies
at universities and schools of applied sciences (Bachelors, Masters, Post-graduate) as well as complete courses of study at academies,
colleges, and pedagogical universities. These subject areas require a matriculation examination. In addition, building craftsmen schools
and industrial master schools are classified in ISCED 5. ISCED 6 covers all doctoral studies.

The ISCO classification allocates professional groups according to their tasks and functions. ISCO 2 covers all professions that contrib-
ute to the expansion of knowledge, which apply scientific or artistic theories and concepts, or which give instruction in the specified
fields. In principle, completion of a secondary education is a prerequisite for this group of professions.

ISCO 3 covers technical and equivalent professions that performed primarily technical tasks related to research or the application of
scientific or artistic concepts and methods. This group requires a secondary education.

This also enables comparability with studies on the mobility of highly qualified workers in Europe.



as well as the labour market status (by ILO
definition’®), in the year prior to the survey for
all persons surveyed.

This data set therefore offers a complete
picture of the industry sector and/or transna-
tional mobility of the surveyed labour force
in the EU. The LFS is a random sample sur-
vey, however, in which smaller sample sizes
in the surveyed group can lead to significant
random fluctuations. For this reason, EURO-
STAT specifies a limit for each national LES
below which the random sample size must be
considered too low to permit reliable state-
ments. For this reason, it is recommended
that such values not be reported. This study
follows that suggestion. Thus values for
which a higher random sample error is to be
expected are shown in brackets throughout,
which is also in accordance with the EURO-
STAT suggestions.”’

The data set used also has other limita-
tions. These are due to missing information.
In the national LFSs for Ireland and Bulgaria,
the retrospective information on positions
held one year earlier is missing, and in the
Swedish survey, more than 25 % of the per-
sons surveyed do not answer this question.

These countries are therefore excluded from
the study. In addition, 0.4 % of the persons
questioned in the entire survey do not make
any statement regarding their current profes-
sion, and 0.2 % fail to state their highest com-
pleted level of education.®® Because these pop-
ulation groups cannot be defined in terms of
their status as HRST, these persons were ex-
cluded from the study. This results in an ex-
clusion of approximately 0.5 % of the total ob-
servations.®!

Figure 31 shows the proportion of HRST
employees above the age of 15 according to
various differentiations in the EU countries
analysed here. Overall, according to the avail-
able cleaned data, 207.7 million persons above
the age of 15 were employed in the EU in the
year 2007.82 Of these persons, on average for
the countries analysed here, 17.1 % were em-
ployed as HRST in the core definition (HRST-
Core), 26 % had a tertiary education certifica-
te and were therefore HRST according to the
education definition (HRST-EDU), and 30 %
worked in academic professions or as techni-
cians and in equivalent professions. They we-
re therefore HRST according to the professio-
nal definition (HRST-OCC).

78 For the group of the population who are persons of working age (15-64 years), the definition of the International Labour Organisation
(ILO) distinguishes between the labour force (employed and unemployed) and inactive non-earners. The group of nonearners includes
persons currently within the educational system, those who are ill or unable to work, retired persons, persons involved in childcare and

other caretaking, etc.

79 See http://circa.europa.eu/irc/dsis/employment/info/data/eu_lfs/index.htm for the definition of these threshold values.
80 There are also clusters of nonresponse problems in several countries for the retrospective questions. These problems occur primarily in
Germany, Netherlands, and United Kingdom. These countries are included in the analysis, with nonresponse being itemised as its own

response category.

81 In addition, there are also limitations that result from different coding practices in individual countries (particularly for professions).

This limitation cannot be addressed in this chapter.

82 After the excluded cases are taken into account, this corresponds precisely to the employment level shown in the official statistics as

well.
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Figure 31: Proportion of HRST hy EU country in 2007 (as% of employed persons)
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HRST-EDU 142 13.8 15.0 18.0 16.4 16.0 18.3 21.7 24.0 22.7 23.5 25.5 345 25.9 32.8 33.7 32.8 29.9 35.7 30.7 30.4 358 38.0 29.5  26.0
HRST-0CC 17.3 18.6 33.4 29.7 29.3 32.0 27.3 26.6 29.8 26.2 31.0 23.1 27.3 36.8 27.0 243 26.9 31.8 27.0 37.7 36.3 34.5 33.1 39.5 299

HRST-Core

10.8 10.8 11.5 11.5 12.1 12.5 13.6 15.5 15.8 16.0 17.7 17.8 18.0 18.1 18.2 18.7 19.0 19.6 21.2 22.1 22.4 23.1 23.7 263 17.1

Note: Basis: Employees above the age of 15, excluding Bulgaria, Ireland, Sweden, and persons with unknown profession or education, HRST-EDU = Employees with terti-
ary education, HRST-OCC = Employees in the academic professions (ISCO 2), or technicians and equivalent professions (ISCO 3), HRST-Core = Employees with tertiary
education certificate and academic professions or technicians and equivalent professions.

Source: EU-AKE

According to these data, Austria is a country
with a low proportion of core-definition HRST
when compared to the rest of the EU. Only
11.5 % of employees in 2007 corresponded to
the definition of HRST in a narrower sense.
This was the fourth-lowest proportion among
all of the EU countries studied here, ranking
only above Portugal, Rumania, and the Czech
Republic. This low proportion can be attribut-
ed primarily to the low proportion of graduates
from higher education institutions in employ-
ment, which at 18 % is significantly below the
EU average, and in the sixth-to-last position
among the EU countries studied here (ahead of
Portugal, Romania, Czech Republic, Slovakia,

Research and Technology Report 2010

and Italy). By contrast, the 30 % proportion of
HRST by definition of profession is only slight-
ly below average. Here Austria is in the middle
of the field (in twelfth place) among the stud-
ied EU countries.

In many areas, the structure of HRST in
Austria (above all in the core definition) cor-
responds to that of the EU as a whole (Table
27). Because of their longer education times
HRST employees in a broader sense are older
when compared to other employees (with the
proportion of persons under 25 in Austria be-
ing somewhat lower than the EU average, al-
though the proportion of those over 45 is
somewhat higher) and HRST employees in the
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narrower sense work much more frequently in
education and in non-market services than do
other employees (and less frequently in manu-
facturing and in market services). This holds
also for the EU in general. Nevertheless, there
are also some special characteristics of Austri-
an HRST. In particular, the proportion of wom-
en in the EU who are HRST in the narrower
sense is higher than the proportion of men,
whereas in Austria this is exactly the opposite.

This therefore indicates significantly greater
differences between the sexes for HRST in
Austria compared to the other EU countries, a
fact which is also confirmed in all other partial
definitions of HRST. Moreover, the number of
foreign citizens as a proportion of HRST is sig-
nificantly higher in Austria than the EU aver-
age. This can be attributed to significantly
higher proportions of foreigners overall in Aus-
tria, however.

Table 27: Comparison of employment structure in the HRST and the overall economy (2007)

[ o v = =
@] mwa|  E] A ] ena| 6] A

Men 56.9 55.0
Women 43.1 45.0
Under 25 11.5 15.2
25-34 10.7 10.5
35-45 25.6 25.0
45-64 47.0 45.9
65 or older 5.1 3.5
Citizen 93.6 89.8
Foreigner 6.4 10.2
ISCED 2 or lower 27.5 19.7
ISCED 3-4 61.7 73.0
ISCED 5 or higher 10.8 7.3
Manufacturing 37.3 35.4
Market services 38.9 42.5
Education 3.4 2.7
Non-market services 20.4 19.4

Sex
48.6 53.5 51.5 60.2 49.1 52.2
51.4 46.5 48.5 39.8 50.9 47.8
Age in years
3.6 1.9 4.6 1.8 6.2 9.3
14.6 11.3 14.5 10.5 12.8 12.1
31.3 31.7 31.4 31.2 28.9 28.7
45.5 49.8 44.7 50.8 47.5 46.0
5.0 5.4 4.9 5.6 4.6 3.8
Nationality
96.3 89.8 95.0 89.3 96.5 92.7
3.7 10.2 5.0 10.7 3.5 7.3
Education
0.0 0.0 0.0 0.0 4.9 4.3
0.0 0.0 0.0 0.0 38.1 56.8
100.0 100.0 100.0 100.0 57.0 38.9
Sector of Employment

14.7 14.6 19.2 25.0 17.5 18.9
28.7 28.3 34.3 31.0 32.9 38.5
23.8 24.7 17.1 17.2 17.0 13.5
32.8 324 29.4 26.8 32.6 29.1

Note: Basis: Employees above the age of 15, excluding Bulgaria, Ireland, Sweden, and persons with unknown profession or education, HRST-EDU = Employees with terti-
ary education, HRST-OCC = Employees in the academic professions (ISCO 2), or technicians and equivalent professions (ISCO 3), HRST-Core = Employees with tertiary
education certificate and academic professions or technicians and equivalent professions.

Source: EU-AKE
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The structure of employees with a tertiary edu-
cation (HRST-EDU) follows these distinctions.
Here also, the differences between the sexes
and the proportion of foreigners in Austria are
significantly higher than in the EU average,
and these employees in Austria are also some-
what older on average than in the EU. The em-
ployees in the academic professions, techni-
cians, and persons in equivalent professions
(HRST-OCC), on the other hand, are younger in
Austria than in the EU average. The proportion
of persons under the age of 25 in these profes-
sions is more than 9 % in Austria, compared to
6 % in the other EU countries. This can be at-
tributed, however, to the higher proportion of
employees in the intermediate qualification

segment (ISCED 3-4) and the associated short-
er education times within this group. On the
whole, employees with an intermediate educa-
tion level in Austria represent more than 56 %
of employees in the academic, technical, and
equivalent professions, while this number is
only 38 % in the EU average (cf. Table 27). In a
more detailed examination (Table 28), it is clear
that this difference can be attributed primarily
to a high proportion of persons with an educa-
tional level of ISCO Group 4 (AHS, BHS) rela-
tive to the EU among those in the academic
professions, but even more pronounced among
technicians. This applies above all to academ-
ics with a post-graduate degree or equivalent
qualification.

Table 28: Employment structure in HRST defined by profession (HRST-0CC) and highest completed education

level (2007)

Academic Technician or equiva- Academic Technician or equiva-
professions lent professions Total professions lent professions Total
- 7.0 4.9 1.7 9.3 5.7

ISCED 2 or lower

ISCED 3 8.1 51.9
ISCED 4 6.6 25.2
ISCED 5 73.2 15.2
ISCED 6 11.4 (0.7)

37.3 12.7 49.2 32.2
19.0 1.2 4.4 29
34.6 80.4 36.9 57.2
4.3 3.9 0.2 1.9

Note: Basis: Employees above the age of 15, excluding Bulgaria, Ireland, Sweden, and persons with unknown profession or education, HRST-OCC = Employees in the
academic professions (ISCO 2), or technicians and equivalent professions (ISCO 3), ISCO 2 or lower = Compulsory school or lower, ISCO 3=Apprenticeship, vocational
medium-level technical school, ISCO 4=AHS BHS, ISCO 5=University and university-affiliated education, ISCO 6 =Doctoral program.

Source: EU-AKE

On the whole, therefore, a comparison of Aus-
tria’s HRST with those in the EU indicates a
below-average proportion of HRST relative to
total employment. This is particularly true if
HRST are differentiated by education. Never-
theless, this difference can be attributed pri-
marily to differing educational systems within

Research and Technology Report 2010

the EU. If the comparison is made based upon
classification by professional groups (HRST-
OCC), then Austria’s HRST are not below av-
erage. Many of the professions assigned to
HRST in Austria are practiced by persons with
an intermediate education level. There is also
a significantly higher proportion of foreigners
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among HRST in Austria. This can be ex-
plained, however, by the generally higher pro-
portion of foreigners in Austria. The only dif-
ference between HRST in Austria and those in
the EU average that remains difficult to ex-
plain is the significantly lower proportion of
women among HRST in Austria, a figure that
is largely independent of the measurement
method employed.

5.1.2 Comparison of HRST mobhility in Europe

Mobility between employment and
unemployment or inactivity

One indicator for mobility behaviour is the
proportion of HRST employees in 2007 who
were employed, unemployed, or not earning®
in the previous year (Table 29). Here HRST in
both Austria and the EU average differ most
significantly from other employees in that
there is a high proportion of persons who
were also employed in the previous year. De-
pending upon the definition of HRST, be-
tween 90 and 91 % of HRST employees in
2006 were also employed in 2007, and only
1% to 2% were unemployed. Among the
other employees, a maximum of 88 % were
employed, and between 2.5 % and 3.5 % were
unemployed. These figures therefore reflect

the lower unemployment risk and the greater
demand for highly qualified workers.

Nevertheless, the number of transitions
from education into employment as HRST is
somewhat lower in Austria (with the excep-
tion of HRST as defined by profession) than
for other workers, and corresponds approxi-
mately to that of other workers in the EU.
Thus the overall number of workers moving
from education into employment as HRST
within one year is not higher in the EU or Aus-
tria than in the other employment areas.?*

The most conspicuous differences between
Austria and the EU average are found in this
study, however, primarily in entries into the
labour force from inactivity (cf note 83). The
proportion of HRST that transfers within one
year from inactivitiy to employment is signifi-
cantly higher in Austria (between 4 % and 5 %
of employees) than the EU average (between
1 % and 2 %). 85This high proportion of transi-
tion from inactivity is not specific to the HRST
labour markets, however, but is instead a gen-
eral characteristic of the Austrian labour mar-
ket, because entries into the labour market
from inactivity in Austria are significantly
higher than in the other EU countries for all
other workers as well, and with 6.3 % (the
same as in the EU) is even higher than the
HRST figure.

83 As defined by the International Labour Organisation, the group of non-earners (or inactive persons) does not include the unemployed.
Non-participants are those persons who are unable to work and are not unemployed, but rather are not seeking work due to education
or continuing training, illness or inability to work, retirement, raising children or caring for the elderly or disabled, or for other reasons.

(cf. also footnote 78)

84 HRST leaving the educational system are significantly better qualified, however. Among HRST-Core and HRST-EDU, the proportion of
academics among these persons by definition is 100 %, and is more than 40 % in HRST-OCC.

85 This conspicuously high proportion of transitions from inactivity in Austria is also confirmed in a comparison between EU countries.
Among the EU countries, only Finland, the Czech Republic, and Slovakia exhibit similarly high transition rates from inactivity. In these
countries also, however, this is not specific to HRST, but relates to all other employees as well.

86 The major importance of entry into the labour market by workers from inactivity is a phenomenon that is well-documented in the lit-
erature of the Austrian labour market (Hofer, Pichelmann, Schuh, 2001), and can be explained primarily by a high degree of seasonality,
as well as the high degree of labour supply responsiveness to the business environment.



Table 29: Employees as HRST and in the overall economy by lahour market status one year prior (2007)

Austria 87.2 2.5
EU 88.2 3.5
Austria 91.4 1.4
EU 91.3 1.6
Austria 91.2 1.6
EU 90.2 2.0
Austria 89.3 1.7
EU 90.9 1.8

Non-HRST
4.0 6.3 0.0
3.1 2.4 2.8
HRST-Core
2.9 4.3 0.0
3.0 1.5 2.6
HRST-EDU
2.6 4.7 0.0
3.1 1.6 3.0
HRST-0CC
4.2 4.8 0.0
3.0 1.6 2.7

Note: Basis: Employees above the age of 15, excluding Bulgaria, Ireland, Sweden, and persons with unknown profession or education, HRST-EDU = Employees with terti-
ary education, HRST-OCC = Employees in the academic professions (ISCO 2), or technicians and equivalent professions (ISCO 3), HRST-Core = Employees with tertiary
education certificate and academic professions or technicians and equivalent professions.

Source: EU-AKE

In conclusion, therefore, it can be stated that
HRST have an overall lower probability of
transition from unemployment and inactivity
into employment, but a higher probability of
remaining in employment, when compared to
other employees in the EU. This confirms the
high demand for these workers. There is a high
transition probability from inactivity specifi-
cally for Austria compared to the rest of Eu-
rope. This is still lower than among other em-
ployees, however, and can be attributed prima-
rily to the specific characteristics of the Aus-
trian labour market.

Sector mobility

The high probability of HRST remaining in
employment, however, does not necessarily
signify a lower level of labour force mobility,
because the employment relationship in the
previous year could quite possibly have been

with another company. Table 30 therefore
shows the proportion of employees who
changed their NACE 1-letter industry sector of
employment in the past year (this proportion
is stated as the percentage of employees who
were employed in both years). On the whole,
the sector mobility of HRST measured in this
way is not higher than that of other employ-
ees. In the EU average, 6.4 % of all employees
were mobile across sectors within one year.
For HRST as more narrowly defined, it was
only 5.2 % , and for employees in the academic
professions, technicians, and persons in equiv-
alent professions it was 5.4 %. Only employed
female academicians had a percentage that
was somewhat higher (6.7 %) than that of oth-
er employees. Because of the high demand for
these workers, these results as a whole there-
fore indicate greater employment stability for
HRST than for persons in other professions.
This applies for Austria as well. Here, how-



Table 30: Proportions of employees in HRST and in the overall economy with change of sectors 2007

Total 4.9
Men 4.5
Women 5.7
Under 35 8.2
35-44 5.6
45 or older 3.4
Manufacturing 2.9
Market services 8.7
Non-market services 2.1
Total 6.4
Men 6.8
Women 7.8
Under 35 11.0
35-44 7.6
45 or older 5.8
Manufacturing 7.3
Market services 10.0
Non-market services 3.8

Austria
3.7 4.3 4.0
Sex
3.3 3.9 3.9
4.1 4.7 4.0
Age in years
(8.1) 8.8 7.3
6.1 5.9 5.3
(1.5) 2.5 2.1
Industry Sector
3.6 2.3 3.2
7.8 9.2 6.8
(1.6) (1.9) 1.6
EU
5.2 6.7 5.4
Sex
5.9 7.1 6.0
5.3 7.2 5.3
Age in years
10.2 12.5 9.2
6.5 8.1 6.3
3.7 5.0 4.3
Industry Sector
4.5 4.7 4.2
12.4 14.3 11.2
2.5 3.1 2.6

Note: Basis: Employees above the age of 15, excluding Bulgaria, Ireland, Sweden, and persons with unknown profession or education, Figures in brackets will sign high
random sample error due to low number of cases, — = Figure cannot be reported because number of cases is too low, HRST-EDU=Employees with tertiary education, HRST-
OCC = Employees in the academic professions (ISCO 2), or technicians and equivalent professions (ISCO 3), HRST-Core = Employees with tertiary education certificate and

academic professions or technicians and equivalent professions.

Source: EU-AKE

ever, HRST are consistently less mobile than
other employees, regardless of the selected
definition. Moreover, it is also consistently
evident across all definitions that Austria has
a lower sector mobility among HRST than is
the case for the European average. This styl-
ised fact, however, involves a general charac-

teristic of the Austrian labour market, which
offers significantly greater employment sta-
bility overall than in other EU countries. In
Austria, only 4.9 % of all workers changed
their industry sector of employment within
one year®’, compared to an EU average of 6.4 %.

HRST in Austria and in the EU also differ in



only minor aspects with regard to the struc-
ture of mobile labour force, aside from the low-
er sector mobility in all groups in Austria. As
in the EU, in Austria younger HRST (of whom
between 7 % and 8 % change their sector of
employment each year) as well as HRST in
market services (with between 7 % and 9 % of
this group changing their sector) are the most
mobile groups, whereas older workers and
HRST in the manufacturing industries are the
least mobile workers.

One conspicuous difference between Aus-
trian HRST and those in other European coun-
tries, however, lies in the differences in secto-
ral mobility rates between the sexes. Whereas
in the EU, male HRST in most definitions (all
with the exception of definition by profession)
are more mobile than female HRST, male
HRST in Austria are less mobile than women.
This difference is specific to HRST in Austria.
Among all other workers in Austria, as in the

EU, women are the more mobile group, pre-
sumably also because of the more frequent ca-
reer interruptions by women for caretaking
duties.

5.1.3 International Mobility

The sectoral mobility among HRST is not
necessarily greater than that of any other
workers in Austria or in the other EU coun-
tries studied here. A complete assessment of
HRST mobility must also include their re-
gional mobility, however. Within the scope
of the separate analysis of the ELFS presented
here, this can be achieved using data from the
survey respondents regarding residence in
the prior year. Here HRST who state that
they resided in another country one year pri-
or to the date of the survey are classified as
internationally mobile.

Table 31: Proportion of employees who are mobhile across national borders, by EU country

Austria 0.28
Belgium 0.34
Cyprus 2.72
Czech Republic 0.16
Germany 0.21
Denmark 0.39
Spain 0.38
France 0.31
Italy 0.08
Luxembourg 0.50
United Kingdom 0.70
EU 0.28

(0.59) 0.68 0.35
(0.43) 0.49 (0.35)
2.50 2.51 2.15
0.13 0.18 0.13
0.43 0.37 0.26
(0.48) 0.52 0.42
0.26 0.42 0.25
0.38 0.51 0.37

= (0.11) 0.03
(1.24) (1.10) (0.88)
0.47 0.55 0.71
0.30 0.37 0.27

Note: Basis: Employees above the age of 15, excluding Bulgaria, Ireland, Sweden, and persons with unknown profession or education, Figures in brackets will sign high
random sample error due to low number of cases, — = Figure cannot be reported because number of cases is too low, HRST-EDU=Employees with tertiary education, HRST-
OCC = Employees in the academic professions (ISCO 2), or technicians and equivalent professions (ISCO 3), HRST-Core = Employees with tertiary education certificate and

academic professions or technicians and equivalent professions.

Source: EU-AKE

87 Industry sector of employment within the meaning of the NACE 1-letter classification, cf. footnote 73.



If one considers this mobility indicator, then
(consistent with many other studies on migra-
tion in Europe, cf. Stimpson 2008), the low
level of transnational mobility in Europe be-
comes evident, regardless of whether HRST or
all employees are considered. Among all em-
ployees in the EU countries studied here, only
0.28 % lived in a different country (EU or non-
EU) one year prior to the date of the survey.
Among HRST, transnational mobility through-
out the EU is somewhat higher than among
other employees. The highest international
mobility rates are achieved by persons with a
tertiary education certificate (HRST-EDU),
while these mobility rates for employees in
academic professions or working as techni-
cians and in equivalent professions (HRST-
OCC) are even lower throughout the EU than
in the other professional groups (Table 31).
Moreover, the higher mobility rates among
HRST affect almost all of the countries for
which sufficient observations are available to
make reliable statements, and in almost all
definitions of HRST. The transnational mobil-
ity for individual groups of HRST is lower than
for the rest of the population only in Cyprus,
Czech Republic, Spain, and United Kingdom.
Austria proves to be a country in which above
all the immigration of HRST as defined by edu-
cation is higher than average. Almost 0.7 % of
those residing in Austria in 2007 with a tertiary
education certificate (HRST-EDU) still resided
abroad one year prior to the survey, whereas in
the EU this number was 0.4 %. This greater

mobility of HRST to Austria, however, also ap-
plies to all other definitions of HRST.

5.1.4 Foreign-born HRST in Austria

These figures presented before demonstrate
lower international mobility among HRST,
as among all other employees in the EU, but
somewhat higher mobility to Austria. How-
ever, the figures presented in Table 31 are
based upon a sample size that for most coun-
tries appears to be rather impractical for a
broader analysis by demographic characteris-
tics of mobile HRST, because this would lead
to very large random samples fluctuations.
Somewhat more reliable statements can be
achieved if one considers the number of for-
eign-born HRST in the EU (Table 32).88
According to these figures, Austria is a
country in which the proportion of foreign-
born HRST is clearly higher than in the EU
average, but in which the proportion of HRST
relative to all foreign-born employees is rath-
er low, at least compared with the rest of Eu-
rope. Approximately 16 % of the most nar-
rowly defined HRST Core who are working
in Austria were born abroad. This proportion
is higher only in Spain and Luxembourg
(which is a significant outlier among Europe-
an countries in this regard), and the average is
only 9 % for the EU countries studied here.
At the same time, however, only 10.3 % of all
foreign-born employees in Austria in 2007
were HRST in the narrowest sense. Similarly,

88 In this analysis, however, Germany must also be excluded from consideration in addition to Bulgaria, Ireland, and Sweden because the
question of place of birth was not included in the German LFS. Moreover, too few foreign-born workers live in Malta and Romania to
permit representative statements in this regard. These countries are therefore not shown separately.



in this year 16.7 % of the employed academics
(HRST-EDU) were born abroad, which corre-
sponds to the third-highest proportion among
all of the EU countries shown in Table 32, be-
hind Estonia %, Luxembourg, and Cyprus. At
the same time, only 17 % of all foreign-born
employees in Austria in 2007 were academ-
ics. This proportion was lower only in Greece,
Italy, and Romania.

The discrepancy between the high propor-
tion of foreigners among the HRST and the
small proportion of foreign-born HRST in Aus-

tria is somewhat smaller among employees in
the academic professions or technicians and
equivalent professions (HRST-OCC). In 2007,
11.6 % of all employees in these professions in
Austria were foreign-born. This is also the sec-
ond-highest proportion among the EU coun-
tries shown in Table 32. The proportion of
foreign-born persons in these professional
groups relative to all foreign-born persons
(19.4 %) is only somewhat below the EU aver-
age, however, and in only eighth-to-last place
among the EU countries studied.

Table 32: Proportion of foreign-born HRST by EU country 2007

Austria 15.9 11.6
Belgium 9.6 7.4
Cyprus 18.4 11.5
Czech Republic 2.0 1.6
Denmark 6.6 5.6
Estonia 15.3 11.9
Spain 16.5 7.7
Finland 2.8 2.7
France 11.2 8.5
Greece 8.6 2.3
Hungary 1.8 2.2
Italy 8.9 3.8
Lithuania 4.6 3.8
Luxembourg 46.3 46.7
Latvia 13.5 11.3
Netherlands 10.3 8.6
Poland 0.3 0.6
Portugal 7.8 9.7
Romania 8.0 5.6
Slovakia 0.6 0.9
United Kingdom 11.8 13.5
EU 27 9.0 6.9

16.7 10.3 19.4 17.0
9.3 15.5 21.5 31.0
18.2 13.0 14.7 30.7
2.8 13.9 23.7 18.4
6.5 16.5 25.8 25.0
16.9 13.5 18.3 33.0
12.0 7.7 10.5 22.7
2.3 14.9 27.9 25.1
9.8 12.5 20.9 22.9
5.0 4.4 5.8 14.2
2.6 18.3 26.2 25.8
7.4 6.3 12.8 12.4
4.1 12.6 19.4 25.6
57.1 24.1 30.2 27.6
13.8 11.1 22.1 21.8
9.1 15.4 26.4 23.2
0.6 27.3 36.2 3388
13.4 13.5 18.6 21.0
4.8 9.8 19.1 12.8
1.0 19.3 36.5 22.9
12.8 16.5 25.7 29.5
9.1 13.8 21.8 23.1

Note: Basis: Employees above the age of 15, excluding Bulgaria, Germany, Ireland, Sweden, and persons with unknown profession or education, HRST-EDU = Employees
with tertiary education, HRST-OCC = Employees in the academic professions (ISCO 2), or technicians and equivalent professions (ISCO 3), HRST-Core = Employees with
tertiary education certificate and academic professions or technicians and equivalent professions. Figures from Malta and Romania were not reported because of low random

sample sizes.

Source: EU-AKE

89 The high proportion of foreign-born workers in Estonia can be attributed primarily to a high proportion of Russian immigrants in this

country.



The structure of foreign-born HRST according
to various definitions in Austria therefore
largely mirrors the structure of native-born
HRST: As with native-born employees, the
proportion of foreign-born employees in Aus-
tria, above all the proportion of persons with a
tertiary education, is significantly below the
EU average. Also as with the native-born em-
ployees, this margin shrinks as soon as HRST
are defined by profession. The low proportion
of academics among those immigrating to
Austria is also determined by the specific char-
acteristics of the demand for labour in Austria.

With regard to the demographic structure,
however, the foreign-born HRST in Austria are

distinguished somewhat from other foreign-
born workers. Foreign-born HRST are some-
what older than the average foreigners, and are
also more frequently male (particularly aca-
demics). Depending upon the definition of
HRST, between 35 % and 40 % of foreign-born
HRST are 45 years old or older, and up to 60 %
of foreign-born academics in Austria are male
(Table 33). Among the other foreign-born pez-
sons, however, the proportion of those over 45
is approximately 32 %, and the proportion of
males is 54.7 %. In addition, as could be ex-
pected, foreign-born HRST are significantly
better educated than the average foreign-born
persons.

Table 33: Foreign-horn HRST and other employees by education, sex, age, industry sector of employment,
place of birth, and length of stay (as% of total population, 2007)

Place of birth EU Austria EU Austria EU Austria EU Austria
Sex
Men 56.0 54.7 49.8 55.8 51.2 58.5 51.2 50.5
Women 44.0 45.3 50.2 44.2 48.8 41.5 48.8 49.5
Age in years

Under 35 38.0 36.6 33.2 28.3 5,1 29.2 35.1 35.1

35-44 30.5 31.8 30.3 27.9 31.8 29.2 31.8 28.5

45 or older 31.6 31.6 36.4 43.8 33.1 41.6 33.1 36.5

Education

ISCED 2 or lower 32.8 31.1 - - - - 5.9 7.7

ISCED 3-4 41.2 50.0 - - - - 31.2 39.0

ISCED 5 or higher 26.0 18.9 - - - - 62.9 53,3
Industry Sector

Manufacturing 30.3 32.2 11.4 16.0 17.5 22.0 14.2 18.4

Market services 41.5 46.1 385 30.0 42.1 36.8 35.6 35.3

Non-market services 28.2 21.7 55.1 54.0 40.3 41.2 50.2 46.3
Length of Stay

10 years or more 57.0 69.6 68.9 61.5 60.4 61.4 68.6 64.6

1 to 9 years 42.5 30.4 30.4 38.5 39.0 38.7 30.8 35.4
Region of Birth

EU 15 18.3 17.8 27.9 45.0 22.8 37.8 27.0 39.0

EU 12 11.7 17.8 5.8 20.7 8.6 19.4 6.6 22.1

ROW 70.1 64.4 66.3 34.3 68.6 42.8 66.4 38.9

Note: Basis: Employees above the age of 15, excluding Bulgaria, Germany, Ireland, Sweden, and persons with unknown profession or education, — = Figure cannot be re-

ported because sample size is too small, HRST-EDU = Employees with tertiary education, HRST-OCC = Employees in the academic professions (ISCO 2), or technicians
and equivalent professions (ISCO 3), HRST-Core = Employees with tertiary education certificate and academic professions or technicians and equivalent professions. Fig-

ures from Malta and Romania were not reported because of low random sample sizes.

Source: EU-AKE



Compared to the EU average, foreign-born
HRST in Austria are likewise somewhat older
and (with the exception of employees in aca-
demic professions or technicians and equiva-
lent professions (HRST-OCC)) more frequently
male, and employees in academic or technical
and equivalent professions are also more
strongly concentrated in the intermediate edu-
cation segment. The most conspicuous differ-
ences here, however, exist with regard to the
length of stay in the host country and the
home country structure. Despite a longer aver-
age length of stay than all foreign-born persons
in the EU, foreign-born HRST in Austria have
a significantly shorter length of stay than in
other EU countries. Between 35 % and 40 %
(compared to 30 % to 40 % in the EU average)
of foreign-born HRST have lived in Austria for
less than 10 years. Moreover, a significantly
higher proportion of foreign-born HRST in
Austria (approximately one-fifth, compared to
one-tenth in the EU average) come from the
new EU member states. This therefore reflects
both the short history of highly qualified im-
migration to Austria (and a significant im-
provement in the qualification structure in
recent years) as well as the important role that
migration from the new EU member states
played in this development after the opening
of Eastern Europe at the end of the 1980s.

At the same time, however, Austria, like
most smaller EU countries, is a country in
which a significant proportion of HRST born
in Austria reside outside the country. Ac-

cording to the results of the 2007 ELFS, ap-
proximately 0.8 % of all persons born in Aus-
tria and employed in the European Union
worked in other countries in 2007. Among
HRST in the narrowest sense (HRST-Core),
however, this figure was 2.0 % of all HRST
born in Austria, and 2.3 % of all Austrian-
born academics (HRST-EDU). Compared to
the EU average, these figures are indeed be-
low average, but they are at least in the upper
middle segment of the EU countries studied
here in terms of HRST in the narrower sense
(7th place) and academics (6th place).”

5.1.5 Summary

This chapter compares the sectoral and inter-
national mobility of Human Resources in Sci-
ence and Technology (HRST) in Austria with
that of other countries. The comparison shows
that Austria is a country in which the number
of HRST is below average compared to other
EU countries if HRST are differentiated by ed-
ucation. Nevertheless, this difference can be
attributed primarily to differing educational
systems within the EU. If the comparison is
made based upon classification by professional
group, then the number of HRST in Austria is
not below average. In contrast to other EU
countries, the dual educational system means
that many of the professions in Austria classi-
fied as HRST are practiced by persons with in-
termediate education levels. Nevertheless, it
is conspicuous that, largely independent of the

90 Compared to other data sources, such as those of the OECD, which are based upon global emigration of Austrians, however, and more-
over date from 2001, the proportion of Austrian-born HRST who live outside of Austria is significantly lower in this dataset. This can
be attributed either to the fact that many Austrians emigrate to countries (particularly Germany) that cannot be analysed here, or that
there has been only a very low level of emigration from Austria in recent years.



measurement method used, there is a signifi-
cantly lower proportion of women among
HRST in Austria.

Overall, the sectoral mobility of HRST in
the EU countries studied here is lower than
that of other workers. This underscores the
higher job safety of HRST compared to other
workers, which can be attributed primarily to
the strong demand for more highly qualified
workers. Another result of this comparably
higher demand relative to other workers is
that only a small number of HRST become un-
employed or refrain from offering their servic-
es on the labour market. Accordingly, transi-
tions of HRST from unemployment or inactiv-
ity are rather rare compared to that of other
workers. Austria is distinguished from the oth-
er EU countries in this regard by a higher level
of job stability (and thus lower sectoral mobil-
ity) and also higher levels of HRST entry into
the labour force from inactivity. These specific
characteristics apply not only for HRST, how-
ever, but even more strongly for all other work-
ers as well, and are therefore the result of gen-
erally greater employment stability in Austria
based upon the low unemployment rate and
the strong seasonal and business-cycle related
fluctuations in labour supply.

There is also a significantly higher propor-
tion of foreigners among HRST in Austria.
This can be explained by the generally higher
proportion of foreigners in Austria. Depending
upon the measurement method used, between
0.4 % and 0.7 % of HRST employed in Austria
immigrate from abroad each year. This applies
to only 0.3 % of employed HRST on average
for the EU countries studied here. In addition,
between 16 % and 17 % of HRST in Austria

were born abroad (the average for EU countries
is only between 7 % and 9 %). These foreign-
born HRST often live for only a short time in
Austria (between 35 % and 40 % live in Aus-
tria for less than 10 years, compared to approx-
imately 30 % in the EU average), and a signifi-
cantly higher proportion come from the new
EU member states. Foreign HRST therefore
represent an important source of knowledge
transfer for Austria.

At the same time, the proportion of HRST
relative to all foreign-born employees is very
low in Austria, at least compared to the rest of
Europe. In 2007, only 10.3 % of all foreign-born
employees in Austria (compared to 13.8 % in
EU average) were HRST as most narrowly de-
fined. Similarly, only 17 % of all foreign-born
employees in Austria in that year were aca-
demics. This proportion was lower only in
Greece, Italy, and Slovakia. This low proporti-
on of academics among those immigrating to
Austria may be driven, at least in part, by the
specific characteristics of labour demand in
Austria, because the discrepancy between the
high proportion of foreigners among HRST and
the low proportion of foreign-born HRST in
Austria is significantly smaller if one consi-
ders the employees in academic professions
and technicians and equivalent professions.
16.7 % of all employees in these professions in
Austria in 2007 were foreign-born. This was
the second-highest proportion among the EU
countries studied. The proportion of foreign-
born persons in these professional groups rela-
tive to all foreign-born persons (19.4 %) is only
somewhat below the EU average and in only
seventh-to-last place among the EU countries
studied.



5.2 Human resources in Austria

5.2.1 Education and innovation

There is a very direct relationship between in-
novation and human capital, or the abilities
and knowledge of the employed population.
Without appropriately qualified employees, in-
novations can be neither developed nor imple-
mented. The interactions are described as part-
ly causal and partly complementary. In recent
years, the literature has examined the follow-
ing aspects closely:

e Productivity: Higher participation in terti-
ary education leads causally to higher pro-
ductivity growth, as for example via the
channel of complementarity between in-
vestments in tertiary education and invest-
ments in research and development
(Aghion et al. 2005);"!

e Technology adoption: Human capital, in
the sense of the average level of education
among the population, promotes economic
growth by easing the adoption of new tech-
nologies (Ciccone and Papaioannu, 2008)
or accelerating it (Benhabib and Spiegel,
1994).

e Human capital in a catching-up process:
While a broad, professionally oriented edu-
cation at the secondary level is efficient for
a national economy that is in the process
of catching up, tertiary education is play-
ing an increasingly important role in na-
tional economic growth at the cutting edge
of technology (Aghion et al. 2006).

e Determinants of labour demand: Compa-
nies that use advanced technology over-
whelmingly require highly qualified em-
ployees. Organisational change, technology
and human capital are complementary in
modern companies and are leading to a de-
crease in demand for less qualified employ-
ees (Caroli and van Reenen, 2001).

These results indicate the increasing signifi-
cance of both overall educational levels and ter-
tiary education in highly developed economies.

Expanding the broad human resource base for

innovation thus has a positive effect on growth

and employment, and becomes more important
as a country becomes more developed.

If, however, we examine the effect of per-
formance by persons who are employed in the
development and implementation of techno-
logical innovations — the human resources for
R&D, i.e. for innovation activities in a narrow
sense — recent literature has made the follow-
ing findings:

e There is a positive correlation between
R&D spending and employment qualifica-
tions as measured in average number of
years of education (Falk and Unterlass 2006).

e The quality of (university) research leads to
external effects in the corporate sector that
consistently promote radical innovation and
structural change in the medium term;

e This also influences decisions as to where to
locate corporate research centres (Abram-
ovsky et al. 2007), R&D spending, and pat-
ent registration by businesses that are with-

91 Secondary education refers to the time between completing grade school and the school leaving exam or the completion of vocational
training. Tertiary education comes after the school leaving exam, it takes place at universities in either short or long studies.



in driving distance of universities (Jaffe,
1989).

e The presence of prominent scientists leads
to the founding of new companies. What
counts here is the physical presence of these
scientists, not the diffusion of their scien-
tific ideas. Prominent scientists within the
same discipline are also concentrated geo-
graphically (Darby and Zucker 2007).

e Increases in R&D funding that are not ac-
companied by an increase in the number of
researchers leads to an increase in research-
er salaries rather than in R&D activities
(Romer, 2000).

These results are of particular importance for
Austria, as a deep structural change towards
education-intensive industries has affected the
corporate sector over the past twenty years.
Peneder (2008) shows that the share of value
added in sectors with particularly high training
intensity increased from 10.5 % (1985)to 13.1 %
and 15.6 % (2005); the share in the sectors with
particularly high innovation intensity grew
from 7.3 % (1985) to 8.0 % (1995) and 9.2 % in
2005.”2 Accordingly, demand for highly quali-
fied employees (school leaving examination or
higher) grew by 50 % between 1990 and 2004.
The demand for people with mid-level qualifi-
cations (vocational school and apprenticeships)
has only risen by 3 % in the same period, while
the demand for less qualified employees (com-
pulsory school certificate) has gone down by
26 % (see Peneder et al. 2006). Recent data sug-
gest that this trend continued up to the finan-

cial crisis of 2009. It is anticipated that this
trend has intensified since and will continue to
do so. Therefore, the development of human
capital, both for innovation activities in a broad
sense and for R&D activities in a narrow sense,
has been assigned a central role for growth and
innovation in Austria.

5.2.2 Human resources for broad innovation
activities in Austria in international
comparison

The human resources for innovation activities
in a broad sense is understood here as the gen-
eral level of qualifications among employed
persons. Given the significance of human re-
sources for innovation and growth in Austria,
the question arises as to whether the Austrian
education system is preparing people, both in
terms of sufficient quality and quantity, for a
successful innovation system. As the study by
Janger (2009) emphasises, we must remember
that questions about the numbers required for
the near to medium-term future are notoriously
difficult to answer, resulting primarily in specu-
lation. Qualitative comparisons, however, have
become somewhat easier thanks to many re-
cent international comparative studies.

Quantity of human resources for broad
innovation activities

Table 34 presents a few important indicators
for evaluating the question of the extent to
which the education system provides highly

92 There is a structural gab relative to the EU 15 countries. It has continued to grow, despite the major changes in the group of sectors with
a high training intensity from 3.6 percentage points (1985) to 4.1 percentage points (2005) (cf als BMWF and BMVIT 2009).



Education and Innovation

qualified employees to the Austrian innova-
tion system. Human resources for broader in-
novation activities here refer to profession-spe-
cific higher secondary education as well as ter-
tiary programmes outside of natural science
and technical curricula (business administra-
tion studies, for example, are included among
the human resources for innovation). Column
(1) shows that, in international comparison,
Austria has a higher proportion of people 25-34
years old who complete upper secondary level
education, not least because of the apprentice-

ship that is scored as upper secondary studies.
Column (2) shows that the proportion of pupils
in Austria that are admitted to university stud-
ies is very low in international comparison. In
the final result, participation in tertiary educa-
tion in Austria (columns 3 and 4) appears to be
lower than in OECD countries of comparable
size.”® In the final result, participation in tertiary
education in Austria (columns 3 and 4) appears
to be lower than in OECD countries of compara-
ble size. Participation is rising over time, al-
though very slowly.

Table 34: Indicators for the breadth of human resources — quantity

oo e e e [ e

Proportion of
25-34-year-olds who
have completed upper

Completion rates
for upper secondary
programmes with

Entry rates in
tertiary studies
(of longer type)'

secondary education’

university
preparation,'**

2007 2007 2007
Austria 87 41.5 38.9
Germany 85 41.3 34.4
Switzerland 90 26.4 39
Denmark 85 55.2 57.5
Finland 90 96.8 71.2
Sweden 91 73.6 73.1
OECD 79 61 56
EU 19 81 62.6 55.2

Proportion of Proportion of Lifelong learning:
population of typical population (25-64) Percentage of the adult
age cohorts (20-29 with tertiary degree' | population between 25
years) with tertiary and 64 years of age who
degree (ISCED 5A/6)! have participated in
further and continuing
education,? *
2007 2007 2008
22.1 18 132
23.4 24 19
31.4 31 21.9
47.3 32 30.2
48.5 36 23.1
39.9 31 32.4
38.7 28 unpublished
36.7 24 10.9

Notes: * Value for Sweden 2007; ** Including ISCED 4A (higher professional education schools)

Source: ! OECD Education at a Glance 2009; 2 Eurostat Structural Indicators

These numbers have become the focus of in-
creasingly intense scrutiny in Austria, particu-
larly because of problems of classification (espe-
cially for the higher professional education
schools (BHS)), and most recently in the context
of preparing a national qualification framework.

If we include BHS, such as commercial acade-
mies (HAK) and technical federal colleges
(HTL), then tertiary participation among 25- to
34-year-olds increases to the OECD average of
27 % (Janger and Leibfritz 2007).

There are three key things to keep in mind,

93 In Switzerland, the entry rates to tertiary programmes are clearly above the completion rates of higher secondary programmes (e.g. the
entrance exam for the university after completing an apprenticeship). This is due to the permeability between the types of education.
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though. First, innovation leaders such as Fin-
land, Sweden, Japan, South Korea, Canada and
the USA achieve values between 40 and 50 %.%*
It remains unclear, for example, whether a
business college (HAK) is really equivalent to a
three-year university study in economics. More
studies would be necessary to compare the use
and requirement profiles for school leaving
qualifications and careers. Austrian pupils who
attend a business college (HAK) or a higher
technical education institute (HTL) demon-
strate a stronger occupational orientation and
stronger specialisation at a significantly earlier
age than pupils in other countries who first at-
tain a general education at the secondary level
and then complete a three-year specialisation
at a university. In the same professions, there-
fore, HTL graduates will choose different ap-
proaches to problem-solving than those with
tertiary education. In any case, less general
skills are being taught in the professional edu-
cation schools. These general skills are impoz-
tant for fundamental innovation and for coun-
tries that are approaching the top of the techno-
logical group. Studies have concluded that the
stronger teaching of such skills in the USA is
responsible for innovation-related economic
growth differences vis-a-vis continental Europe
(Krueger and Kumar 2004). Students at univer-
sity come into contact with teachers who are
engaged in research (the keyword here is re-
search-led teaching), which is scarcely the case
in BHS, at least at this magnitude. We should
therefore expect that a university degree strong-

ly favours knowledge-expanding research ac-
tivities in comparison with professional educa-
tion schools. BHS graduates are overwhelm-
ingly categorised as “technicians” and univer-
sity graduates as “scientists” according to the
ISCO classification (Schneeberger 2007).

Lastly, BHS pupils attend tertiary education
institutions more and more frequently (the
transfer rates are rising; see the university
planning prognosis, chapter 3.9.2 in the uni-
versity report 2008). This means that pupils
themselves apparently believe that a BHS de-
gree is not equivalent to a university degree.”

With regard to the importance of different
educational degrees for innovation (and not
only for income and employment profiles), we
should cast doubt on the equivalency of occu-
pation-related training at the upper secondary
level and tertiary education.

In terms of the use of further education dur-
ing the course of one’s professional life, Aus-
tria is average (see column 5 in Table 34) but
lags far behind the top innovation countries
such as Sweden and Finland. The indicator,
however, only measures the use of further edu-
cation in the four weeks before the survey for
the indicator. Also, there is a significant cor-
relation between the highest level of education
attained and the later use of further education,
so that people who brought higher school leav-
ing qualification to their subsequent education
are more likely to be recorded. Therefore, the
significance of this indicator in the context of
innovation should be assessed as minimal; it

94 i.e. even after adding the (short) BHS educations and the long, Austrian tertiary studies the levels of the frontrunners are not achieved;
these frontrunners also offer a mixture of shorter and longer tertiary studies.

95 Even if the transfer rates from the BHS to higher education were to rise to 100 %, from an innovation perspective there would still be a
difference to the countries that make more general skills accessible on a secondary level.
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probably reflects lower Austrian tertiary grad- basic education quality on the basis of the PI-
uation rates. SA results yields a very clear picture.”® Col-
umn (1) in Table 35 shows that the skills of
Austrian pupils after the fifth grade are average

Quality of human resources for broad innovation ] ) ]
to slightly above average in an OECD compari-

activities . . .

son: average in reading and mathematics, and
Table 35 summarises a few important indica- slightly, but significantly, above average in the
tors from the PISA survey. The evaluation of natural sciences.

Table 35: Indicators for the breadth of human resources — quality

T - T
PISA mean values in reading, natural sciences and | Gender differences in PISA points for mathematics, | Difference between boys and girls for instrumental
mathematics ' natural sciences, reading '* motivation (OECD index)®
2006 2006 2006

Natural science ~ Mathematics Reading Mathe- Compre- Explain Reading
matics hension of phenomena
scientific scientifically

questions
Austria 511 505 490 23 -22 19 -45 0.58
Germany 516 504 495 20 -16 21 -42 0.44
Switzerland 512 530 499 13 -10 18 -31 0.7
Denmark 496 513 494 10 -11 21 -30 0.38
Finland 563 548 547 12 -26 9 -51 0.32
Sweden 503 502 507 5 -16 12 -40 0.3
OECD 500 498 492 0.25

- e ] ®

Differences in performance (PISA points) in Proportion (%) of pupils without migration Proportion of pupils in occupation-related secon-
mathematics between children with and without background in the lowest performance levels. dary education?
migration backgrounds ' Mathematics'

2006 2006 2006
First generation vs. Second generation vs. pre-occupational career oriented
domestic domestic orientation
Austria -65 -81 15.6 6.6 70.7
Germany -65 -78 13 unpublished 57.4
Switzerland -88 -62 9.3 unpublished 64.8
Denmark -80 -63 13.6 unpublished 47.7
Finland unpublished unpublished X unpublished 66.7
Sweden -64 -42 14.3 1 56.2
OECD -49 -45 X 3.9 43.8

Note: * Natural sciences were the key topic of the 2006 study and were subdivided into the sub-topics “recognition of natural science questions”, “explanation of natural
science phenomena”, and one other; in most countries, the difference between boys and girls was not significant across all three sub-topics.

Source: ' OECD Pisa Study 2006; 2 OECD Education at a Glance 2009; 3 OECD Education at a Glance 2007

96 The PISA test can not cover all capabilities relevant for innovation nor all tasks of the secondary school system. But it still helps to
compare the performance of different school systems on a few very important dimensions. The results presented here are based on the
PISA outcome of 2006. The results of the most recent PISA tests in 2009 will most likely not be available until the fall of 2010.
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Column (2) shows that girls are significantly
better in reading than boys, yet are significant-
ly worse than boys in mathematics (especially
in PISA 2006, although mathematics was not a
key topic). In the 2006 PISA survey, Austria
had the widest disparity between boys’ and
girls’ performance in mathematics for all
OECD countries. In the natural sciences,
which were the key subject for 2006, there
were no significant differences overall between
boys and girls, except in sub-topics (girls are
better at recognising natural scientific ques-
tions, while boys were better at the natural sci-
entific explanation of phenomena).

A major difference between boys and girls
was in the lower instrumental motivation (see
column 3) among girls in mathematics and the
natural sciences, meaning that girls ascribed
no significance to these two subjects for their
later professional life (Schreiner, 2007a). “Ap-
parently, Austria is not managing, whether in
coursework or in the home environment, to
inform young people of the high importance
and opportunities within natural scientific
and technological careers” (Schreiner 2007b, p.
69). Instrumental motivation, however, shows
only a limited correlation with PISA perform-
ance, but, according to studies, it does serve as
an important determinant of later choices in
education and occupation (OECD, 2007b).

The performance of pupils with a migration

background (13 % of all pupils) is significantly
poorer than the performance of those with no
migration background (see column 4); in the
2003 PISA survey, performance improved mar-
ginally between first-generation and second-
generation children, but in the 2006 PISA sur-
vey this indicator worsened. Their poor per-
formance is influenced by the socioeconomic
status of their parents because their parents
overwhelming come from poor educational
backgrounds (Schreiner, 2007b). In general,
Austria’s performance in the PISA study is not
changed by pupils with a migration back-
ground; characteristics such as strong perform-
ance distribution also affect pupils without a
migration background (OECD, 2007b). Col-
umn (5) shows, for example, that, for pupils
without migration backgrounds, the propor-
tion of pupils below or at level 1 in mathemat-
ics in Austria is relatively high (see also OECD
2006, Table 6.2a).

The proportion of pupils in the occupation-
related educational tracks of the upper second-
ary level (i.e., apprenticeship) is far above the
OECD average in Austria, and the proportion
of pupils in general programmes (i.e., AHS) is
far below the average (see column 6). There-
fore, the Austrian education system is a priori
significantly less oriented toward increasing
the proportion of people with degrees in the
tertiary sector.
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5.2.3 Human resources for R&D in Austria in
international comparison

“Human resources for R&D” are those people
who are directly involved in the conception of
innovations, as for example in the form of ac-
tive research and development. The education-
al institutions for this group of people is repre-
sented in the following on the basis of a few
indicators.

Human resources for R&D — Quantity

Column (1) in Table 36 shows that Austria

ranks lower than strong innovation countries
such as Finland, Sweden, or Switzerland in
terms of the number of students per 1,000 in-
habitants in the age group from 20 to 29 years
who completed science and engineering de-
grees. However, development is headed up-
wards in Austria and in the EU (in contrast to
the USA, where this indicator is stagnating).
HTL graduates can also be counted for the
Austrian level, which would bring Austria to
the European average. As mentioned above,
though, no functional equivalence in terms of
research and innovation activities can be as-
sumed.

Table 36: : Indicators for human resources in R&D - quantity

e e e ] W

Graduates (ISCED 5-6) in mathematics, science
and technology'

Total per 1000 of the
population between 20
and 29 years of age

Female graduates per
1000 of the female
population between 20
and 29 years of age

2000 2007 2000 2007
Austria 7.20 111 2.9 5.3
Germany 8.20 114 36 6.9
Switzerland* 15.10 17.9 46 6.4
Denmark 11.70 16.4 6.8 119
Sweden 11.60 13.6 8.9 11.1
Finland 16.00 18.8 7.6 9.2
OECD unpublished unpublished unpublished unpublished

EU15/EU19 10.1 unpublished 6.3

Proportion of tertiary degrees among wo-
men as a share of all degrees, mathema-
tics and computer science in comparison

Researchers per 1000

3
with the average over all courses of study | Higher research AL 55
(ISCED 5A/6**) 2 studies
All subjects: | Mathema- | Engineering | (doctorate)’ Proportion
academic tics and sciences corporate
degree information sector
science
2007 2007 2007
54 20 23 1.8 1.7 63.64%
52 33 22 2.3 7.1 60.56%
51 15 16 3.3 6.1 49.18%
62 25 31 13 10.2 61.76%
65 31 29 3.3 105 64.76%
64 34 22 2.9 15.6 56.41%
58 21 26 15 7.4 64.86%
60 27 27 1.7 unpublished unpublished

Notes: * Switzerland: value for 2000 corresponds to 2002; ** ISCED 5A/6: Tertiary university sector and higher research programmes

Source: : Eurostat Database; 2: OECD Education at Glance 2009, Table 3.6; 3: OECD STI Scoreboard 2009

The low instrumental motivation of girls in
school (see prior section) is actually reflected
in the choice of study (columns 1 and 2). De-
velopment according to discipline differs — in
the life sciences, the number of degrees among
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women has climbed massively since 2000,
above the number of men; in the engineering
sciences, however, the disparity grew between
the number of degrees granted to men and
women. In general, the proportion of women
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with tertiary degrees in mathematics and engi-
neering sciences is below the OECD average
and below the values for countries with high
innovation performance, such as Sweden or
Denmark. The proportion of graduates in sci-
ence and engineering courses of study as a
share of all courses of study is relatively high
in Austria. The generally low graduation rate
for students in science and engineering courses
of study is caused more by low participation in
tertiary education and less by a lack of interest
in these courses of study (especially by men).
The proportion of completed doctoral degrees
(see Table 36, column 3) is high in international
comparison relative to the overall low tertiary
degree rate (see Table 34, columns 3 and 4). This
would seem to suggest a relatively high poten-
tial for research and development activities.
However, the traditional Austrian course of

study for doctoral candidates cannot be consid-
ered the same as a research-oriented Ph.D. pro-
gramme; Austrian programmes often do not
equip graduates for independent research that is
successful in terms of the expansion of knowl-
edge (Janger and Pechar 2008; BMWF, BMVIT,
BMWE], Chapter 3.3, 2008).”” In Austria, the
Habilitation, or the second dissertation, is un-
derstood as a sign that one is ready to engage in
research. The rather low number of researchers
per 1,000 inhabitants (see Table 36 column 4)
confirms the thesis that doctoral studies in
Austria are often not completed for the purpose
of preparing for an academic career. A survey of
doctoral candidates revealed that only about
one-third of them associated doctoral studies
with a career in the sciences, although there
were major differences between disciplines
(BMWE, BMVIT, BMWEJ, Chapter 3.3, 2008).

Figure 32: Comparison of growth in R&D spending and the number of researchers and graduates of science
and engineering programmes (index basis, 1998=100), 1998-2006
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Source: OECD, Eurostat, WIFO calculations (see Janger 2009).

97 Some doctoral studies are currently being transferred to Ph.D. studies. According to information supplied by the BMWE, as at the begin-
ning of 2010 38 % of all doctoral studies are now Ph.D. studies. However, there is no date when the “classic” doctoral studies will legally
no longer be offered. Even when transferring to the Ph.D. system one must realise that there are also many different organisational pos-
sibilities for Ph.D. studies that can affect the quality of the researcher’s education (Janger and Pechar, 2008).



The comparison of growth development in the
number of researchers and overall Austrian
R&D spending allows us to conclude that the
supply of researchers has reacted to the rapid
rise in R&D spending. The opening bifurcation
can only be explained partially by moderate
salary increases. *® Rising R&D spending may

Ilre_

have not led to a simple expansion in
searcher salaries”, but rather to a real expan-
sion of research and development efforts. De-
velopments in the number of graduates from
science and engineering programmes cannot
keep up with the growth in the number of re-

searchers. Greater numbers of graduates could

therefore pursue research careers at an earlier
time, or researchers will be recruited increas-
ingly from abroad (“top talent imports”). Here,
however, studies have shown that Austria has
only imported a low number of highly quali-
fied individuals (see Bock-Schappelwein-Brem-
berger-Huber 2008, BMWF and BMVIT 2009):
For the complete Austrian labour market, not
only for researchers, the data confirms that al-
though many foreigners study in Austria, rath-
er less highly qualified individuals come to
Austria to live there, while at the same time
there is a high emigration rate among highly
qualified Austrians.

Figure 33: Proportion of women among students, graduates, junior lecturers and professors, 2005 vs. 2008
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Source: BMWF, WIFO bar graph.

A comparison of the number of female re-
searchers (from a head-count perspective)
among all researchers shows that this propor-
tion increased from 19 to 26 % between 1998
and 2007. What is striking, however, is the low

98 The R&D expenditures are shown nominally, not in real terms.

number of women in higher positions. At the
universities, although women completed
58.6 % of first degrees and 43.8 % of second de-
grees in 2008, only 40.3 % became junior lec-
turers and 16.8 % professors (BMWFE, 2008; see



Figure 33). Only one-fifth of all Science Fund
(FWF) applications are submitted by women,
while their proportion among FWF project em-
ployees stands at 40 % (BMWF and BMVIT,
2008). Nonetheless, these numbers have in-
creased significantly in recent years, which
should result in further advantageous struc-
tural shifts in the future. Generational change
alone will not dissolve this unequal distribu-
tion, as similar developments in the humani-
ties suggest; there, the number of female grad-
uates rose sharply in the 1970s, but the number
of female professors remains very low at only
18 % (Kozeluh 2008). Overall, the numbers
suggest that the potential for women at top po-
sitions has not yet been exhausted.

The comparison of growth development in
R&D spending and in human resources in
R&D in Figure 32 raises the major question of
whether in future the number of female gradu-
ates from science and engineering courses of
study will be sufficient to absorb R&D spend-
ing in such a way that translates increases in
R&D spending into an actual expansion of
R&D activities. This is particularly important,
as the proportion of total human resources in
science and technology in terms of employ-
ment in manufacturing in Austria stands only
at 22.2 % (services 35.1 %), a value lower than
for countries such as Sweden (manufacturing
26.1 %, services 43.9 %), Switzerland (manu-
facturing 29 %, services 41.7 %), Denmark
(manufacturing 25.8 %, services 38.8 %), Ger-
many (manufacturing 23.5 %, services 43.2 %)
and Finland (manufacturing 25.8 %, services

39.6 %) (OECD 2009).”” Data on R&D increas-
es also show that R&D personnel composition
in Austria, above all in the services industries,
are moving quickly in the direction of people
with university degrees or doctoral degrees
(see Statistical Annex).

human resources for R&D — quality

The proportion of Austrian pupils in both top-
level groups of the PISA study, despite the
highly segmented school system, did not
achieve the highest values for mathematics or
natural sciences (Schreiner, 2007). Only 3 %
pupils with a migration background reached
either of these top groups, which is the lowest
value among the countries assessed (for com-
parison: Germany 4.8 %, France 5.8 %, Swe-
den 11.2 %, Switzerland 11.4 %; OECD 2007b).

Little can be said empirically about the qual-
ity of tertiary undergraduate education in sci-
ence and engineering fields of study, as corre-
sponding PISA-style comparisons do not exist.
At the tertiary level, a distinction can still be
drawn between occupation-related and general
university programmes (ISCED 5B vs. 5A). The
share of occupation-related programmes is rel-
atively low in Austria, since these programmes
are overwhelmingly situated at the secondary
level. The labour market culture of a country,
however, cannot be measured, leaving unan-
swered the question of the extent to which
companies require specific courses of study for
specific careers. This will affect the selection
of problem-solving approaches and the diver-

99 The OECD definition of human resources in science and technology goes beyond people with a tertiary education however; it is a

broadly defined “pinnacle”.



sity of opportunities within businesses. De-
tailed studies are required for this topic.
There are significantly more indices on the
quality of researcher education and on the con-
ditions for attracting and retaining the most
talented researchers. First, as mentioned earli-
er, the traditional Austrian course of doctoral
studies often does not correspond to the inter-
national standard of an educational system
geared toward preparing candidates for an aca-
demic career. This trend, however, is being
mitigated by the appearance of doctoral col-
leges and third-party-financed doctoral pro-
grammes, as well as the transition to the Bolo-
gna architecture with its higher-order Ph.D.
studies. According to a recent study (Janger
and Pechar 2008), the most important ele-
ments for recruiting the most talented doctor-

al students are an international approach to
recruiting and the academic reputation of the
researchers responsible for supervising candi-
dates. Peer effects are an important element
for the quality of doctoral study: doctoral can-
didates profit from the quality of their col-
leagues. The quality of university research
therefore affects the talent pool in question as
well as the quality of researcher education.
Figure 34 displays some universities ac-
cording to their relative citation index and
their worldwide share of publications (size of
the circle). The two strongest Austrian insti-
tutions in terms of research — the University of
Vienna and the Technical University of Vienna
— produce research, in both qualitative and
quantitative terms, that stands in the lower-
middle field in international comparison

Figure 34: Publication quantity and quality (RCI) by universities, 1998-2002*
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(Janger and Pechar, 2008'%; BMWEF and BMVIT
2009). Additionally, there are relatively few re-
searchers whose work is cited at the high-fre-
quency rates that would attract young schol-
ars: according to the latest ISI analysis'®!, there
are a total of 20 such researchers, or 2.4 re-
searchers per one million inhabitants (April
2010). Within the EU 15 states, only Italy,
Greece, Ireland, Portugal and Spain are be-
hind Austria. In the USA and Switzerland,
there are 15.3 and 13.5 highly cited scientists
per million inhabitants (respectively) — al-
most six times as many as in Austria (Rein-
staller et al. 2008; BMWF and BMVIT 2009).

In order to attract the most talented young
post-doc researchers or assistant professors to
Austria, and retain them, conditions can be
improved in the form of opportunities for ear-
ly, independent research and comprehensive
career models beginning with an international
competitive selection process for assistant pro-
fessors (Janger and Pechar, 2008). Although the
new collective agreement offers comprehen-
sive career models, it does not extend to full
professorships, which require an competitive
selection process. In international systems,
tenure track positions are primarily awarded
after an international, competitive hiring proc-
ess. The Austrian collective agreement for uni-
versity employees does not include such a pro-
vision.

5.2.4 Summary

The scientific literature shows that human
capital and education systems are central to
the functioning of innovation systems. With-
out appropriately qualified employees, innova-
tions can be neither developed nor implement-
ed. Human capital plays an essential role in
R&D activities, the diffusion and absorption of
knowledge and technologies, for founding new
companies, decisions about company location,
etc. The quality and quantity of the human re-
sources for R&D (researchers, graduates of sci-
ence and engineering programmes) and the hu-
man resources for innovation (quality and
quantity of skills among the employed popula-
tion) are just as important as the orientation of
the education system towards occupation-re-
lated or general skills.

The study by Janger (2009), which was pro-
duced in the context of a systematic evalua-
tion of research promotion and financing in
Austria, argues that the Austrian system of
education still has potential that can be real-
ised, both at the level of human resources in
R&D and human resources in innovation in a
broad sense, in international comparison. An
important fact here is that the system is very
strongly concentrated on vocational training.
The quality of human resources in innovation
in a broad sense is characterised by variance of

100 Even if Austrian research is being underestimated, for example due to a language bias, the underestimation can not explain the distance

to the top international universities.

101 ISI Web of Knowledge. ISI Highly Cited Scientists, period of the analysis from 1981 to 2007.



performance as well as a failure to unlock the
potential of pupils with a migration back-
ground; quantity is marked by low participa-
tion in both tertiary education and jobs requir-
ing vocational training that have a promising
future. The quality of the human resources in
R&D is characterised by the non-uniform edu-
cation of researchers, which mostly does not
correspond to international standards; the
quantity of human resources in R&D, by con-
trast, is undergoing a relatively strong growth
phase. There are, however, bottlenecks, as for
example in engineering courses of study, which
can be attributed partially to the very low par-
ticipation of women in such programmes.
Janger (2009) recommends reforms at an
early childhood age, when the efficacy of in-
terventions (i.e., uniform federal quality
standards) are highest. The increase in terti-
ary participation, as well as efforts to include
more women in science and engineering pro-
fessions, must also be strengthened via re-
forms of the pre-university school system.
For internationally competitive research edu-
cation, comprehensive Ph.D. studies are re-
quired; for tenure track positions, there should
be an international hiring process, meaning
that the appointment would take place at the
assistant professor level, not at the full profes-
sor level. Starting earlier with the internation-

al hiring process and the removal of the Ha-
bilitation (replaced by a tenure evaluation)
would also help to increase the number of
women in professor positions.'> With increas-
ing international hiring, the Habilitation is
viewed increasingly as an obstacle for poten-
tial Austrian candidates.

Adjustments to the education system would
increase the effectiveness of several specific
promotional programmes that are aimed at
R&D activities, diffusion and absorption, the
number of women in the natural sciences and
technology, the founding of new technology-
oriented companies, support for SME innova-
tion activities, etc. Efforts to exploit quality
potential in university research could remain
ineffective without adjusting the framework
conditions.

With regard to the sustained success of sec-
tors that are often described as “low-tech” or
“medium-tech”, Janger (2009) warns against
radical education system reform in terms of
vocational training - massive, short-term
shifts away from vocational secondary educa-
tion to inter-occupational tertiary education
would probably be ineffective. At least the
choice of apprenticeships should be shifted
strongly in the direction of future labour mar-
ket demand.

102 The AQA is currently conducting a project on quality development of managing appointments on Austrian universities.



6.1 Definition

The term life sciences includes all fields of sci-
ence that engage in the research of living things
and all of their associated processes and struc-
tures. This includes, for example, such fields of
knowledge and technology as biology, molecu-
lar biology, biotechnology and biomedicine, as
well as systems biology, diversity research, and
pharmacogenomics, just to name a few.

Within life sciences, the discipline of bio-
technology has developed quickly in recent
years and is widely viewed as having the po-
tential to become a key technology of the
twenty-first century. Biotechnology focuses
not only on previously unresolved questions
within the realm of medicine, thereby offering
new and efficient approaches for diagnosis and
therapy, but also to generate applications from
the discipline’s high technological develop-
mental capacity for a wide variety of uses in
industrial production, agriculture and the en-
vironment. The market for a broad palette of
products has changed, and so has international
and national innovation policy, which at-
tempts, in its overall approach, to take into ac-
count the potential contribution of this sector
to key goals such as health, economic growth,
the creation of jobs, coping with an aging pop-
ulation, and sustainable development.

The most recent OECD definition of bio-
technology describes the field as:

“the application of science and technology to

living organisms, as well as parts, products and

models thereof, to alter living or non-living
materials for the production of knowledge,
goods and services.”1%

This definition demonstrates how compre-
hensive the field is, and it is therefore not sur-
prising that the usage of this term, both in the
literature and in practice, can diverge signifi-
cantly. In order to be able to proceed systemati-
cally and represent this system, it is common
to employ a colour scheme. This colour scheme
represents a categorisation of areas of applica-
tion, and can therefore serve as an initial point
of approach to a general description of industry
branches that are assigned to the field of bio-
technology. Following Jorg et al. (2006, p. 17),
this can be represented as follows:

* Red biotechnology identifies the research
and application of biotechnological methods
in medicine, from diagnostics to therapies
(medicine and pharmaceuticals).

e Green biotechnology describes the research
and application of biotechnological methods
in plant breeding, agriculture and food pro-
duction.

* White biotechnology describes the research
and application of biotechnological methods

103 OECD Biotechnology Statistics (2009), p. 9. See also the listed definitions there of individual biotechnologies.



for the optimisation of industrial processes
by using biomolecules or microorganisms.
This include, among other things, cell fac-
tors, bio-catalysts, biomass and enzyme
production.

e Grey biotechnology describes the research
and application of biotechnological methods
in the field of environmental protection,
waste disposal and the control of environ-
mental degradation. This field also deals
with the integration of biotechnology with
non-biological technologies.!%*

® Blue biotechnology describes the research
and application of biotechnological methods
in aquatic organisms. Because this descrip-
tor is used only for origins, overlaps between
the areas of application are not unusual for
red and white biotechnology.

Unlike the corporate sector, in the scientific
sector the term “life sciences” incorporates a
number of fields of science, as mentioned ear-
lier. A valid international definition with clear
boundaries could not be found. In order to ap-
proach this field and enable statistical analy-
sis, we adopted the approach utilised for the
knowledge sector by the Austrian Science
Fund FWF. Based on the Austrian system of
classifying fields of science used by Statistik
Austria, the FWF employs a categorisation of
scientific branches at first-tier and second-tier
levels in order to make the diverse field of “life
sciences in the knowledge sector” easier to
deal with from an operational perspective. Spe-
cifically, the rubric of life sciences encompas-

104 Cf also Braun (2005).

ses the entire first-tier 3 (human medicine) and
the second-tier 14 (biology, botany, zoology)
and 45 (veterinary medicine).

6.2 Life Sciences in Austria

The life sciences — not least because of a long
tradition in bioscientific research — have be-
come a significant economic factor in Austria,
and they play an important role in the overall
spectrum of research. From 2000 to 2009, the
European Patent Office granted 39,962 biotech
patents'® to Austria; in 2007 alone, this
number stood at 5,511.1%

6.2.1 The corporate sector in the life sciences

The life sciences field plays a significant role
for the entire corporate sector. Overall, this
sector (which is not easy to assess statistically,
since there is no clearly defined statistical cat-
egorisation) includes 347 companies and a to-
tal of more than 28,000 employees. Turnover
in 2007 stood at more than 8.6 billion euros,
with gross value added of over 3.3 million eu-
ros. What is striking about these financial fig-
ures, however, is that small- to mid-sized com-
panies are prevalent (270 companies have less
than 50 employees); in terms of other figures,
though, large companies dominate. Seventy
percent of employees (19,975) are employed by
30 large companies (which only constitute 9 %
of all companies active in the life sciences).
These large companies also have higher turno-
ver per employee (317,000 euros).

105 Patents relating to biotechnology according to the OECD definition.
106 Cf the second report of the Biopatent Monitoring Committee (2009), p. 21f.
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Table 37: Life sciences in the corporate sector, 2007

Size categories

Number of
companies
Employees

< 50 employees 272 3,102
50-249 employees 47 5,609
250+ employees 28 19,975
Total 347 28,686

Source: Statistik Austria, own calculations.

The corporate sector has also exhibited
strengths in the area of research and develop-
ment. The 176 companies identified in this
sector invested approximately 814 million eu-
ros in R&D in 2007. The life sciences sector
constitutes ca. 17 % of overall R&D spending

Table 38: R&D for companies in the life sciences, 2007

Size categories
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Expenditure on inter-
nal R&D [€ '000 ]

< 50 employees 118 80,920 792
50-249 employees 31 157,601 891
250+ employees 27 575,398 3,326
Total 176 813,919 5,009

Source: Statistik Austria, own calculations.

Three-quarters of R&D spending are in the bi-
otech sector (608 million euros). Just under
60 % of R&D spending is financed by the cor-
porate sector itself, and 27 % of financing
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49 757,765 45,154 216,749
42 1,592,463 119,325 490,464
36 6,331,925 425,620 2,670,690
38 8,682,153 590,099 3,377,903

in the corporate sector (4,846 million euros).
At 9.4 %, the research intensity is moderate in
terms of turnover. Overall, just over 5,000 peo-
ple are employed in R&D. There is also a high
concentration here: 15 % of the companies (27)
account for 70 % of R&D spending.
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comes from international sources. In terms of
proportion, the 150 million euros provided by
international companies plays the greatest
role.
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Figure 35: Characteristics of R&D spending, 2007

R&D expenditure by sector
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Source: Statistik Austria, own calculations.

In terms of new companies in the life sciences
in Austria, most of the pharmaceutical compa-
nies were founded before 1999, while a majori-
ty of biotech companies were founded in the
last ten years. Financing for this development
— as Figure 36 shows — came primarily from eq-
uity capital resources (own turnover, private

Funding of R&D spending

Foreign 27%

58% Corporate sector

15%
Public Sector

investment capital) and funding from public in-
stitutions.!?” In contrast, foreign and risk capi-
tal plays a subordinate role in new company
start-ups in Austria; this is certainly attributa-
ble to the significantly below-average availabil-
ity of venture capital and the comparatively
conservative capital markets in Austria.'%®

Figure 36: Financing of life sciences companies in Austria
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Source: aws and Wellacher Consulting

107 The information is based on a survey commissioned by the BMWF in 2009 and done by the aws and Wellacher Consulting, 128 com-
panies performing research and/or producing from the areas of pharmaceuticals, biotech and medical technology were questioned.
108 Cf also EC (2009), which points of the VC-dependence of biotech companies particularly from a strategic point of view.



Figure 37: Number of new company start-ups in hiotech and pharmaceuticals in Vienna
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As a centre of research, Vienna is the foremost
city in the corporate landscape.

On the basis of the dynamism of new com-
pany start-ups — represented in Figure 37 — it is
also clear that, since 2000, over 130 companies
in biotech and pharmaceuticals have been
founded in Vienna; this positive development
is primarily attributable to the successful es-
tablishment of life sciences clusters in the Vi-
enna region. According to Jorg et al. (2006),
most new start-ups are based in the biotech-
nology segment, in which the medical field ob-
viously dominates; 75 % of biotech companies
are categorised in the red biotechnology seg-
ment, in which oncology, immunology, in-
flammatory response, infectious diseases and
neurobiology are particularly strong. If the
positive developments in the biotech scene in
and around Vienna are quite comparable with
other established locations, such as the greater
Munich area, Austria (which remains quite
new in this regard in international compari-
son) has high market risk, not least because of

2000 - 2004 2005 - 2009

its relatively high share of small new compa-
nies with a narrow product portfolio and com-
panies that are still preparing for market entry.
The latter can be explained primarily by the
fact that, at the level of individual companies,
there has long been little potential for risk dis-
tribution, and the number of leading compa-
nies with strong regional anchoring remains
small. Those biotech companies that are al-
ready on the market provide a completely pos-
itive effect on the value of Austria as a site of
technology and innovation; the majority of
these companies assume not only growing
turnover but also increasing spending for re-
search and development in the future.

6.2.2 The scientific sector in the life sciences

As mentioned above, the field of life sciences
is comprised of a series of fields of science. Fol-
lowing the statistical methodology of the Aus-
trian Science Fund FWF, the knowledge sector
of the life sciences is represented at the sec-



ond-tier level 14 (biology, botany, zoology) and
45 (veterinary medicine), as well as the overall
first-tier 3 (human medicine).! R&D surveys
by Statistik Austria, conducted in 2004, 2006
and 2007, are used as baseline data.

Table 39 represents developments in R&D
spending according to sectors of performance.
This shows that the overall spending for R&D
in the life sciences rose from 642.1 million eu-
ros in 2004 to 763.7 million euros in 2007. The
higher education sector had the highest share
of R&D spending, with a volume of 604.4 mil-
lion euros in 2007; both universities and clin-
ics demonstrated rising volumes of spending.
In contrast, the Austrian Academy of Sciences

did not experience this constant increase in
R&D spending in the life sciences during the
years shown. R&D spending climbed from
2004 to 2006 by 9.2 million euros, and then
sank in the following year by 3.7 million eu-
ros. The reasons for this may be associated
with the expansion phase of the Life Sciences
Institute of the Academy of Sciences during
this period. The two other sectors were less
dominant; this is shown in the government
sector.''9 2007 research spending in the life sci-
ences reached a total of 151.3 million euros,
while R&D spending in the non-profit sector
totalled 8 million euros.

Table 39: R&D spending (in millions of euros) in the knowledge sector for life sciences according to sectors

of performance, 2004/06/07

S =3 S S =1 S S 8 S S 38 S

I K K K K K & I I I I <

1. Higher education sector 123.0 1426 1503 3748 3969 423.1 29.2 32.0 31.0 5270 5714 6044
of which universities 98.1 1089 1249 1809 1876  210.1 29.2 32.0 31.0 3082 3284  366.0
hospitals - - - 1840 1939 1949 - - - 1840 1939 1949

0AW 24.9 32.0 254 4.2 6.4 9.2 - - - 29.1 38.4 34.7

2. Government sector*® 5.8 1.7 129 1035 1214 1383 - 0.0 0.1 1093 1331 1513
of which LBG 0.0 1.0 1.1 4.4 5.8 6.7 - - - 44 6.8 1.8

3. Private non-profit sector 0.2 0.7 0.8 5.1 45 1.1 - - 0.1 5.9 5.3 8.0
TOTAL 129.0 1550 164.0 4840 5228 568.5 29.2 320 312 6421 7098 763.7

* Including R&D spending by regional hospitals in the area of human medicine.

Source: Statistik Austria, calculations by Joanneum Research

109 The framework of the selection is — as opposed to the corporate sector — the statistical data capture on a two-digit level; the science
branches are depicted comprehensively. Attention must be paid to the fact the life science activities outside the three named scientific
branches have not been recorded or presented as such.

110 The government sector includes, in addition to the federal institutions and facilities of the states, local governments, chambers and
social insurance carriers, also private non-profit institutions financed or controlled by the public.
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The pattern of R&D spending shows that the
scientific branch of human medicine (includ-
ing additional clinical expenses) experienced
the highest growth in R&D spending across all
sectors, from 484 million euros in 2004 to
568.5 million euros in 2007, followed by biol-
ogy, botany and zoology with a total of 164
million euros. These latter fields also exhibit-
ed a trend toward increased spending. If we
look more closely at human medicine (shown
in Table 40), 31.5 % of total R&D spending in
2007 flowed into clinical medicine, almost

22 % into medical chemistry, medical physics
and physiology, and 11.5 % into hygiene and
medical microbiology. While Austrian univer-
sities and clinics are engaged in a broad array
of activities within human medicine, the Lud-
wig Boltzmann Gesellschaft (LBG) and its
R&D spending are at the centre of the first-tier
scientific branches; the Austrian Academy of
Science and the private non-profit sector are
dominant in only one scientific branch, name-
ly the second-tier 3.2, “medical chemistry,
medical physics and physiology.”

Table 40: Shares of R&D spending in the knowledge sector for life sciences within human medicine,
according to sectors of performance, 2007
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1. Higher education sector 6.5% 20.1% 8.0% 11.9% 32.0% 8.3% 6.0% 3.1% 4.2%
of which universities 13.1% 33.2% 12.7% 23.3% - 1.5% 3.7% 6.2% 6.4%
hospitals** - 1.8% 3.6% 0.8% 68.3% 16.4% 9.0% - -

0AW - 100.0% - - - - - - -

2. Government sector* 4.9% 37.2% - 0.2% 34.3% 4.4% 1.8% - 17.2%
of which LBG 3.3% 43.9% - 0.1% 37.1% 5.2% 2.1% - 8.4%

3. Private non-profit sector - 100.0% - - - - - - -
TOTAL 2007 6.4% 21.1% 1.1% 11.5% 31.5% 8.1% 5.9% 3.0% 4.3%
TOTAL 2006 1% 19% 7% 11% 33% 10% 6% 3% 5%
TOTAL 2004 8% 20% 8% 10% 33% 9% 6% 2% 4%

* Without regional hospitals, ** Including additional clinical expenses

Source: Statistik Austria, calculations by Joanneum Research
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Table 41: Financing structure for R&D spending on life sciences according to sectors of performance, 2007
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1. Higher education sector 5.0% 16.1% 1.3% 0.0% 12.0% 89.4% 0.9% 1.9% 2.1% 100.0%
of which universities 4.8% 74.8% 1.1% 0.0% 14.7% 90.6% 0.6% 1.2% 2.8%  100.0%
hospitals 5.8% 79.5% 0.6% 0.0% 8.6% 88.7% 0.3% 3.1% 2.1%  100.0%

0AW 0.7% 87.7% 1.5% - 3.4% 92.6% 0.3% 0.4% 6.0%  100.0%

2. Government sector* 1.0% 4.9% 90.3% 0.6% 23%  98.2% 0.2% 0.2% 0.4%  100.0%
of which LBG 17.2% 37.8% 0.7% 0.4% 34.4% 73.3% 0.4% 2.9% 6.2%  100.0%

3. Private non-profit sector 2.5% 2.3% 0.5% 0.2% 4.4% 1.4% 87.9% 0.0% 2.2% 100.0%
TOTAL 42%  61.2% 18.9% 0.1% 10.0%  90.3% 1.7% 1.6% 2.3%  100.0%

* Including regional hospitals

Source: Statistik Austria, calculations by Joanneum Research

The federal government bears the highest por-
tion of R&D spending in the life sciences in all
sectors of performance (see Table 41), financ-
ing 74.8 % of R&D spending at universities,
79.5 % at clinics and 87.7 % at the Austrian
Academy of Sciences in 2007. The federal gov-
ernment plays a more limited role than the
Ludwig Boltzmann Gesellschaft, which pro-
vided more than 17 % of financing for R&D
spending in the corporate sector. These num-
bers reflect in general the various financing
models of the scientific and research institu-
tions named above. In terms of the share of
R&D spending financing via EU financial in-
struments, the Ludwig Boltzmann Gesells-
chaft — in comparison to universities and clin-
ics — has a higher share (6.2 %); this is the same
for the Austrian Academy of Sciences.
Although basic research in life sciences is
performed primarily at universities and uni-
versity clinics, the research landscape is
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rounded out by private research institutes, ex-
tra-university institutions, temporarily subsi-
dised research groups such as the Ludwig
Boltzmann Institutes, the Christian Doppler
laboratories, and centres of excellence. More
often, research groups are integrated in exist-
ing research institutions, mostly universities,
and they strive to enhance international visi-
bility and strengthen collaboration by building
up networks. The Campus Vienna Biocentre
(CVBC) in Vienna exemplifies the fact that, as
a scientific and technological field, life scienc-
es is distinguished by interdisciplinarity and
cross-site cooperation. The history of the Vi-
enna location goes back to 1988, when Boe-
hringer Ingelheim founded the Institute for
Molecular Pathology (IMP); this world-re-
nowned research institution is still financially
supported by Ingelheim. In the following years,
the University of Vienna and the Medical Uni-
versity of Vienna situated a majority of their
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molecular biology research on-campus, which
led to the founding of a joint organisation, the
Max F. Perutz Laboratories (MFPL). In the
meantime, more than a dozen academic insti-
tutions — among them the Institute for Molec-
ular Biology (IMBA) and the Gregor Mendel
Institute for Molecular Plant Biology (GMI) —
have moved to the CVBC, as have established
companies. Both knowledge-driving research
groups and start-ups with promising potential
conduct research at the CVBC. In addition to
the CVBC, other life science centres in Vienna
have won international acclaim, such as the
Medical University at the AKH (General Hos-
pital Vienna), the Muthgasse Technology Cen-
tre at the University of Agriculture, and the
University of Veterinary Medicine Vienna.!!!
Overall, it is clear that, as in the corporate sec-
tor, Vienna is considered the predestined loca-
tion for research and science in life sciences. In
2007, more than half of R&D spending (52.2 %)
was spent in Vienna, which is also where the
Ludwig Boltzmann Gesellschaft and the Aus-
trian Academy of Sciences, among others, con-
centrate their R&D spending.

In addition to Vienna, the regional govern-
ments of Styria and Tyrol are also accruing an
increasingly significant role in life sciences in
Austria. In both states, universities and clinics
in particular drive R&D activities forward in
the life sciences and provide an institutional
home for researchers (the University of Graz,
the Medical University of Graz, the Technical
University of Graz, the Medical University of
Innsbruck, and the University of Innsbruck).

111 cf. Lang 2009, p. 23.

Furthermore, there are a series of other life sci-
ences hot-spots in Styria (a large number of ex-
cellence projects and centres of excellence,
such as the K2 Centre for Industrial Biotech-
nology or the K1 Centre for Pharmaceutical
Engineering) and in Tyrol, such as the K1 Cen-
tre ONCOTYROL and the Private University
for the Health Sciences, Medical Information
Sciences and Technology (UMIT).

Moreover, the regional governments of Low-
er Austria, Salzburg and Upper Austria are also
conducting activities in this area. In these
states, the centre of the life sciences are also
located at the universities (Danube University
Krems, the University of Salzburg, the Paracel-
sus Medical Private University in Salzburg,
the University of Linz, and the University of
Applied Science Hagenberg Campus). In this
overview, we should also mention the Insti-
tute of Science and Technology (IST Austria),
which is still under construction, and the Aus-
trian Institute of Technology (AIT), which also
dedicates one of its research foci to the life sci-
ences.

The most significant research institutions
in the life sciences are the Austrian Academy
of Sciences (OAW), the Ludwig Boltzmann
Gesellschaft (LBG) and the Christian Doppler
Gesellschaft (CDG). Organised into a philo-
sophical-historical class (humanities) and a
mathematical-natural scientific class — the lat-
ter employed a total of 1,020 full-time equiva-
lent personnel in 2008 — the Austrian Academy
of Sciences has already established itself in the
field of life sciences. The IMBA and GMI, both



research institutions located at the Campus
Vienna Biocentre, as well as the Research Cen-
tre for Molecular Medicine (CeMM) located at
the AKH, are some of the internationally re-
nowned pioneers in life sciences research.!''?
The baseline budget for the Austrian Academy
of Sciences is funded 100 % by the federal gov-
ernment; the Austrian Academy of Sciences is
therefore assigned to the higher education sec-
tor, not least because it is understood as an or-
ganisation that both teaches and conducts re-
search.

After its restructuring in 2004, the Ludwig
Boltzmann Gesellschaft today has 20 insti-
tutes and eight clusters, of which six institutes
(such as the LBI for Cancer Research or the LBI
for Health Technology Assessment) and two
clusters (the Oncology Cluster and the Trans-
lational Oncology Cluster) are assigned to the
life sciences field. The Ludwig Boltzmann
Gesellschaft is financed approximately 40 %
by basic subsidies from the federal government
and the city of Vienna plus 60 % by contribu-
tions from partner organisations and third par-
ties. The Ludwig Boltzmann Gesellschaft em-
ployed a total of 243 people (full-time equiva-
lent) in 2008.113

The Christian Doppler Gesellschaft (CDG)
is distinguished by its per definitionem sup-
port of basic research oriented toward applica-
tion, thereby placing the CDG at the interface

112 Cf OAW (2007) and (2009).
113 Cf LBG (2008).
114 CfLBG (2009).

between business and science. This integra-
tion of basic research and its application in the
corporate field is done in Christian Doppler
laboratories (CD-Laboratories) that are estab-
lished at universities or extra-university re-
search institutions for a maximum of seven
years. The prerequisite for such an institution
is a company with a specific need for knowl-
edge and expertise derived from basic research,
as well as a research group that has experi-
enced scientific leadership. The laboratory
budget is a maximum of 600,000 euros per
year, while the CD-Laboratories are financed
by up to 50 % by public funds. Currently, there
are a total of 60 CD-Laboratories with about
600 employees, of which there are five interna-
tional CD-Laboratories in Germany and two
international CD-Modules in Hanover, Ger-
many and Davos, Switzerland.!!4

In the field of life sciences, the CDG found-
ed a total of 17 CD-Laboratories from 2002 to
2009; in 2008, it founded five new CD-Labora-
tories, a high point for the organisation. The
CD-Laboratory with the highest annual aver-
age budget is the CD-Laboratory for proteome
analysis, with 500,000 euros, followed by the
CD-Laboratory for allergy research with
480,000 euros and the CD-Laboratory for in-
fection biology with 460,000 euros. The last of
these has the highest average employment rate
with 11 employees.



Table 42: CD-Lahoratories in the life sciences, 2002-2009

Genomics and bioinformatics 11/2002 10/2009
Mycotoxin research 12 /2002 11/2009
Gene therapeutic vector development 12 /2003 8/2011
Proteome analysis 572005 472012
Receptor biotechnology 7172005 12 /2012
Allergy research 1/2006 12/2012
Infection biology of the gastrointestinal tract 8/2006 772013
Molecular food analysis 11/2006 10/2013
Analytics of allergenic food contaminants 10/2007 9/2014
Molecular carcinoma chemoprevention 10/2007 9/2014
Immun modulation 1/2008 12/2014
Nanoscopic methods in biophysics 1/2008 12/2014
Biotechnology of fungi 2/2008 1/2015
Infection biology 3/2008 2/2015
Lactic acid bacteria changed by genetic engineering 11/2008 10/2015
Antibody engineering 3/2009 2/2016
Development of allergen chips 4/2009 3/2016

Tirol €430,000 6
Lower Austria €340,000 8
Vienna €420,000 8
Vienna €500,000 6
Vienna €400,000 6
Vienna €480,000 5
Tirol €200,000 3
Vienna €280,000 7
Lower Austria €230,000 4
Vienna €230,000 6
Vienna €370,000 6
Upper Austria €170,000 3
Germany €330,000 5
Vienna €460,000 11
Vienna €330,000 5
Vienna €365,000 6
Vienna €240,000 5

Source: CDG (2010), graphics by Joanneum Research

Overall — as Table 42 shows — there are 17 CD-
Laboratories with an annual budget total of
5.78 million euros and with research groups
employing a total of 100 people in the field of
life sciences. The majority, or 71 % of employ-
ees, work at a total of 11 CD-Laboratories in
Vienna; the states of Tyrol and Lower Austria
each have two laboratories, with a correspond-
ing share of 9-12 % of employees and about
10 % of the annual overall budget. It is also
worth pointing out that an international CD-
Laboratory located in Germany is also active
in the life sciences.

In 2007, a total of 4,859 employees (full-
time equivalent) were working in R&D in the
life sciences in the scientific facsector. It is
clear from Table 43 that the higher education
sector, with its total of 4,577 employees in
2007 (an increase of 518 employees over 2004),

represents over 90 % of all employees. The
highest gains in personnel occurred at univer-
sities in the areas of biology, botany and zool-
ogy (from 782 in 2004 to 1,053 in 2007); by
comparison, the human medicine field only
experienced a slight increase in human capital
in R&D. Although the number of employees
in R&D at universities climbed slightly from
2004 to 2007 (from 1,508 to 1,665 employees),
the clinics experienced a slight decline in
numbers (from 1,406 to 1,352 employees). The
Austrian Academy of Sciences increased its
number of personnel in R&D, in biology, bota-
ny and zoology as well as human medicine; the
number of employees in human medicine
more than doubled from 2004 to 2007 (from 28
to 65 employees). This growth is based in the
expansion and development of the life sciences
research institutions at the Austrian Academy
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of Sciences, which were founded at the begin- vate non-profit sectors; human medicine was
ning of the decade. There was also an upward also the largest scientific branch here and em-
trend in R&D personnel in the federal and pri- ployed the most personnel.

Table 43: Employees (full-time equivalent) in the knowledge sector in R&D in the life sciences according to
sectors of performance, 2004/06/07

Biology, hotany,
zoology Human medicine Veterinary medicine Total

1. Higher education sector 863 1,048 1,190 2983 2935 3,170 214 212 218 4,059 4195 4,577
Universities 782 920 1,053 1,508 1475 1,665 214 212 218 2,504 2,607 2,936
hospitals - - - l406 1333 1,352 - - - 1406 1333 1352
0AW 80 121 137 28 52 65 - - - 108 173 202

2. Government sector* 69 94 86 82 100 116 - 0 2 150 195 204
of which LBG 1 16 17 71 85 101 - - - 72 100 118

3. Private non-profit sector 3 1 14 48 52 63 - - 1 50 62 18

TOTAL 934 1,153 1,290 3,112 3,087 3,348 214 212 220 4260 4,452 4859

* Excluding regional hospitals

Source: Statistik Austria, calculations by Joanneum Research

Table 44: Employment share of the knowledge sector in R&D in the life sciences within human medicine
according to sectors of performance, 2007
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1. Higher education sector 1.2% 25.1% 8.5% 6.6% 29.4% 9.0% 6.9% 2.1% 5.1%
Universities 13.8% 41.6% 14.6% 11.6% - 1.7% 5.5% 4.0% 7.3%
hospitals - 1.7% 2.1% 1.2% 66.7% 19.0% 9.2% - -
OAw - 100.0% - - - - - - -
2. Government sector* 4.2% 35.5% - 0.4% 36.7% 8.2% 1.7% - 13.2%
of which LBG 3.0% 40.7% - 0.3% 38.1% 9.4% 2.0% - 6.6%
3. Private non-profit sector - 100.0% - - - - - - -
TOTAL 2007 1.0% 26.8% 8.1% 6.3% 29.1% 8.8% 6.6% 2.0% 5.3%
TOTAL 2006 6.9% 24.3% 8.4% 5.5% 30.8% 9.4% 1.1% 2.1% 5.6%
TOTAL 2004 7.6% 23.5% 8.1% 8.3% 29.9% 10.0% 6.6% 1.8% 4.3%

* Excluding regional hospitals

Source: Statistik Austria, calculations by Joanneum Research
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Starting in 2007 within the field of human
medicine, 29.1 % of all R&D employees were
classified under clinical medicine, followed by
26.8 % in medical chemistry, medical physics
and physiology. The universities and clinics
play a crucial role here; although they had a
broad distribution of employees, they were fo-
cused on individual scientific branches: 41.6 %
of R&D university personnel were employed
in the area of medical chemistry, medical
physics and physiology, followed by 14.6 % in
pharmaceuticals, pharmacology and toxicolo-
gy, 13.8% in anatomy and pathology. Two-

thirds of R&D personnel in clinics belong to
clinical medicine, followed by 19 % in surgery
and anaesthesiology. The Austrian Academy
of Sciences had an even stronger focus; here
(and in the private non-profit sector) the share
of R&D employment in medical chemistry,
medical physics and physiology was 100 %,
which mirrors the basic-research-oriented
character of the Academy. The Ludwig Boltz-
mann Gesellschaft also exhibited a strong em-
phasis in this scientific branch with a share of
R&D employment at 40.7 %, followed by
38.1 % in clinical medicine.

Table 45: Share of women in the knowledge sector in R&D in the life sciences according to sectors of
performance, 2007

Total personnel

Scientific personnel | People with school lea- Other
(academics etc.) ving exams, technician, | Auxiliary personnel
laboratorians

TS Share | Employees Share | Employees Share | Employees Share

female female female female

1. Higher education sector 2,918 44.6% 1,009 16.5% 650 68.4% 4,571 55.0%
of which universities 1,799 45.6% 660 74.1% 476 62.2% 2,936 54.7%
hospitals 882 41.0% 306 82.3% 164 85.5% 1,352 55.8%

0AW 176 53.0% 23 73.9% 4 73.7% 202 55.7%

2. Government sector* 131 38.9% 40 65.0% 33 54.3% 204 46.5%
of which LBG 80 43.5% 30 71.5% 8 62.5% 118 53.6%

3. Private non-profit sector 51 59.2% 24 18.8% 3 87.5% 18 66.3%
TOTAL 3,100 44.6% 1,072 16.1% 686 67.8% 4,858 54.9%

* Excluding regional hospitals

Source: Statistik Austria, calculations by Joanneum Research

Regarding the proportion of women in the
knowledge sector in life sciences R&D (shown
in Table 45), the total share of female employ-
ees, at almost 55 % in 2007, is above average
(in comparison, the proportion of women in
overall research is 38 %). It is remarkable that
the proportion of women in R&D - through-
out all sectors of performance — is significantly

150

higher than for researchers, with lower qualifi-
cations. This means that the proportion of
women in R&D is between two-thirds and
three-quarters of all personnel in the category
of “graduates of academic secondary schools,
technicians and laboratory assistants” and in
the category of “auxiliary personnel”.
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6.3 National funding agencies and programmes in
the life sciences sector

In its Strategy 2020, the Council for Research
and Technology Development (RFTE) points
out that the life sciences accounted for the
largest total amount of development funds in
2007. If the definition used by the RFTE is fol-
lowed, then the funding agencies FFG, FWF,
aws and CDG, the public research institution
AIT, Ludwig Boltzmann Gesellschaft and Aus-
trian Academy of Sciences, together invested
almost EUR 104 million in development funds
in the life sciences in 2007. This is followed by
development funds for other themes such as
nano and material (EUR 63 million) and infor-
mation and communication technologies
(EUR 62 million).!'® Life sciences is thus clear-
ly in first place in thematic research promo-
tion. In view of that, the most important fund-

115 CERET (2009}, p. 48.

ing programmes of the three agencies (FWF,
FFG and aws) in the life sciences sector and
their development will be described briefly be-
low.

6.3.1 The Science Fund (FWF)

The Austrian Science Fund (FWF) focuses on
the funding of basic research-oriented projects
in the science sector, supplemented by a series
of programmes to support scientific careers.
As Figure 38 shows, the grants awarded in the
life sciences sector rose from just under € 36
million in 2002 to more than € 67.7 million in
2007. In the last two years there was finally a
decrease — with the result that grants awarded
for the life sciences declined to € 55.1 million
in 2009, reflecting an approximately 36 %
share of the total grants awarded by FWE.
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Source: FWF, Calculations by Joanneum Research

According to the budgetary allocation in FWF’s
funding portfolio, stand-alone projects account
for the greatest share of grants awarded for the
life sciences, although the amount became
lower than before starting in 2004. In 2009,
their share of total grants awarded came to
56 %, followed by the scientific and doctoral
programmes and DKPlus with a 17 % share. In
contrast, the share of other programmes is
lower, with special research programmes ac-
counting for a 5 % share in 2009, down from a
23 % share in 2007. However, the budget for
these programmes was also reduced in the last
two years. Other programmes such as the Er-
win Schrodinger Programme and the START
Programme account for a lower share with re-
gard to grants awarded due, of course to the
lower budget of these programmes.

The analysis based on fields of science (Ta-
ble 46) shows that veterinary medicine ac-

Grants awarded by FWF and the share of programme lines for the life sciences, 2002-2009
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counted for a minimal share of the annual
grants awarded by FWF from 2002 to 2009. In
contrast, the fields of science of biology, bota-
ny and zoology exhibited a rising trend and in
2009 accounted for a 61.6 % share of annual
grants awarded in the life sciences. On the oth-
er hand, grants approved in the fields of sci-
ence of human medicine are trending down-
wards. While human medicine accounted for a
50.2 % share of annual grants awarded in 2005,
its share declined in the following years to
37.2 % in 2009. Within human medicine, the
individual disciplines are subject to significant
fluctuations, although all disciplines show a
downward trend. The disciplines with the
highest shares of annual grants awarded in
2009 are medical chemistry, medical physics
and physiology at 12 % and hygiene and medi-
cal microbiology at 10 %.
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Table 46: Shares of the fields of science in the life sciences sector of the annual grants awarded by FWF,

2002-2009

Biology, botany, zoology 38.7% 57.5% 54.0% 49.5% 55.7% 53.5% 68.0% 61.6%
Human medicine 59.3% 42.0% 45.7% 50.2% 43.4% 46.3% 31.1% 37.2%
Anatomy, pathology 2.9% 3.3% 3.7% 6.4% 2.4% 4.0% 5.4% 4.9%
Med. chemistry, med. physics, physiology 22.0% 19.2% 15.5% 15.4% 20.1% 17.4% 10.9% 12.0%
Pharmacy, pharmacology, toxicology 57% 4.4%  3.8% 3.7%  4.6% 5.1% 2.7% 3.5%
Hygiene, med. microbiology 10.2% 7.1% 14.0% 12.0% 7.1% 11.6% 5.0% 10.0%
Clinical medicine 11.1% 35% 45% 85% 3.3% 28% 3.7% 4.1%
Surgery and anaesthesiology 0.7% 0.6% 0.3% 0.8% 0.2% 0.1% 0.4% 0.1%
Psychiatry and neurology 5.0% 3.1% 3.2% 2.5% 5.0% 3.6% 1.8% 1.1%
Forensic medicine - 0.0% 0.0% - - - - -
Other and interdisciplinary human medicine 1.7% 0.8% 0.8% 1.0% 0.8% 1.8% 1.2% 1.6%
Veterinary medicine 2.0% 04% 0.3% 0.3% 0.9% 0.2% 0.9% 1.2%

Source: FWF, Calculations by Joanneum Research

6.3.2 The Austrian Research Promotion Agency
(FFG)

As the national funding agency for application-
oriented and economically focused research,
the Austrian Research Promotion Agency
(FFG) offers a wide range of funding and serv-
ices for the continued expansion of research

166 See the following section.
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and development, including in the life scienc-
es, and for the development of market-ready
products and services. In line with this, under
the thematic programme, FFG also supports
the Austrian genome research programme
GEN-AU |, for which it received a commission
from the Federal Ministry of Science and Re-
search (BMWE).!1¢
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Figure 39: FFG development funds in the life sciences sector by programme, 2000-2009
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The cumulative sum of development funds
from FFG for the life sciences (described in Fig-
ure 39) totalled € 288.8 million in the period
2000 to 2009, thus tripling FFG’s funding vol-
ume for the life sciences during these years.
The support of stand-alone projects under the
basic programme accounted for two-thirds
(€ 188.2 million) of this general funding vol-
ume. Their share of the total development
funds in the life sciences remained relatively
constant to slightly increasing over the years.
In comparison, the development funds of the

thematic programme and the structural pro-
gramme have risen since 2005, although rather
spottily. Thus, the thematic programmes re-
corded their highest funding level of € 26.2
million in the life sciences in 2009. In com-
parison, the structural programmes reached
their maximum of € 15.1 million in 2008. The
reason for these fluctuations in the life scienc-
es sector of the thematic programmes is the
three-year announcement cycle of the Austri-
an genome research programme GEN-AU.



Figure 40: FFG development funds in the life sciences sector by recipient, 2000-2009
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Source: FFG, own data

Corporations are the leading recipients in the
distribution of FFG development funds for the
life sciences in the period 2000 to 2009 (shown
in Figure 38) with a total share of € 173.7 mil-
lion (60 %), followed by the research institu-
tions at € 61 million and the universities at
€ 52.4 million. Corporations thus succeeded in
obtaining the highest funding volume in the
life sciences at € 24.5 million and in retrospect
show a definitely fluctuating but entirely sta-
ble level of capital inflows from FFG. In con-
trast, the FFG development funds in favour of
the research institutions and universities are
seen as more dynamic. Both institutions have
recorded noticeable growth in the life sciences
since 2005. The universities achieved a fund-
ing volume of € 19 million in 2009, approach-
ing that of the corporations. It may be assumed
that this development is also due to the Aus-
trian genome research programme GEN-AU,
especially due to the fact that the research

projects of this programme are more strongly
oriented to basic research and must accord-
ingly be assigned to the universities and re-
search institutions.

With regard to areas of application!'” of the
funded life sciences sector, approximately
two-thirds of all FFG development funds
(€ 189.7 million) went to red biotechnology
in the period from 2000 to 2009, followed by
€ 45.2 million to white biotechnology and
€ 24.1 million to medical technology. Red
biotechnology recorded the highest increase
with its funding inflows rising from € 13 mil-
lion in 2000 to € 33 million in 2009. The sig-
nificance of white biotechnology has also in-
creased over the years while, on the other
hand green biotechnology and bioinformatics
have not attracted attention until the last
three years and have thus increasingly decid-
ed to apply for FFG development funds.

117 See FFG (2008) for a definition of the areas of application: green biotechnology: agriculture; red biotechnology: medicine and pharmacy;
blue biotechnology: products from the sea; white biotechnology: industrial applications (products and processes) of biotechnology; and

grey biotechnology: waste management.
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Figure 41: FFG development funds in life sciences by area of application, 2000-2009
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The genome research programme GEN-AU

To build up and strengthen genome research in
Austria over the long term, the programme
GEN-AU was initiated in 2001 and was com-
missioned by the Federal Ministry of Science
and Research.!'® FFG is responsible for the pro-
gramme management. The goal is to support in
particular the interdisciplinary collaboration
between outstanding experts from a broad
range of fields of science in order to take into
account the systematic requirements of the
fields to be researched. The programme is di-
rected to universities, research institutions,
corporations performing research as well as
partnerships and associations. The term of
GEN-AU has been set at ten years (from 2001
to 2012). With a project life broken down into
three phases of three years each, GEN-AU has
a current budget of approximately € 80 million

118 The Internet link is: www.gen-au.at.
119 See FFG (2009a).
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which finances five programme lines. A brief

description of these programme lines follows!’:

e ELSA projects: academic and/or industrial
research groups; interdisciplinary research
of ethical, legal, social and economic aspects
of genome research as well as the impacts of
genome research on policy and society;
term: maximum three years;

e Interdisciplinary joint projects: at least
three academic and/or industrial research
groups, including at least one academic part-
ner; interdisciplinary cooperation on a com-
mon biological question; term: maximum
three years;

e Pilot projects: one up to two research groups;
proof of a research hypothesis in the area of
a technology or a biological question (“proof
of principle”); term: maximum one year.

* Networks: at least three academic and/or in-
dustrial research groups, including at least
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one academic partner; interdisciplinary de-
velopment of technologies and methods,
bundling of expertise as well as training and
educational platforms; infrastructure serv-
ices for the joint projects; term: maximum
three years;

 International projects: international consor-
tium; GEN-AU finances the national com-
ponent; one-stage application process; term:
maximum three years.

The large-scale GEN-AU projects (networks
and joint projects) are evaluated in two stages
with both external experts and high-ranking
advisory council members providing com-
ments which are than weighted by the adviso-
ry council and strategically ranked. The BMWEF
approves the projects based on this ranking
and the funding available for the particular an-
nouncement. The entire programme must be
sustainably designed, i.e. an explicit objective
is to make Austrian genome research interna-
tionally competitive through promotion of ex-
cellence and improve access to EU funding.

With regard to international integration, Aus-

tria participates in four ERA-NETSs (system bi-

ology, pathogenomics, science to society and
plant genomics) and in transnational initia-
tives (medical system biology, ELSA-GEN and

Austrian-Chinese cooperation). Furthermore,

GEN-AU is characterised by the following ini-

tiatives and measures'?’:

e Integrated technology transfer programme:
to support of technology at universities, and
to enhance industry-science-linkages;

e Promotion of women: bonus for women in

120 See FFG (2009a).

leadership positions; allowance for childcare
costs for GEN-AU employees;

e Support of mobility: for scientists who learn
new technologies in foreign high-tech labo-
ratories and transfer them to Austria;

e Aid for young talents: project track for the
support of high potentials in leadership po-
sitions; in addition, a GEN-AU summer
school (high-level holiday work experience)
is held every year. By the end of 2008, the
number of participants totalled 410.

e ELSA (ethical, legal, social aspects of ge-
nome research): integrated programme line
for the research of the interactions of ge-
nome research with society;

¢ Public relations work: to improve public ac-
ceptance of genome research, promotion of
transparency.

While the first GEN-AU programme phase has
already been completed, the second phase
(started in early 2006) is currently coming to a
conclusion. As a reflection of the more recent
developments in research, it proved to be nec-
essary to adjust the funding concept from phase
to phase. While funding in the first phase fo-
cused on the development of clusters with crit-
ical mass for top level international research
and the establishment of networks in the fields
of bioinformatics and proteomics, in the sec-
ond phase, a greater emphasis was placed on
infrastructure projects (networks), the system
biology was established and the international
cooperation was advanced. Accordingly, the
number of networks (shown in Table 47) rose
from two with a funding volume of € 3.7 mil-
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lion in phase I to four projects with a funding
volume of € 8.8 million in phase II. Finally, the
goal of the third phase started in spring 2009 is
to advance the integration of system biology
and establish priorities in the area of sustaina-
bility (stable research infrastructures), infra-

structure and internationality. In light of this,
the number of international projects has been
increased to eleven with a funding volume to-
talling € 2.4 million. In addition, 34 applica-
tions relating to international calls for submis-
sion are currently being evaluated.

Table 47: Supported projects / submissions in phases I-lll of GEN-AU

_ Phase | (2001-2006) Phase Il (2004-2009) Phase IIl (2009-2012)

Funding sum Funding sum Funding sum [€
[€ millions] [€ millions] millions]
4 9

Joint projects 16.4 8 16.5 4

Networks 2 3.7 4 8.8 6 9
Pilot projects 11 5.6 12 1.5 - -
ELSA projects 6 1.5 6 2 3 0.8
International projects - - 5 1.2 11 2.4*
Funding volume per phase 28.2 30 21.2

*34 applications from international calls for submission are currently being evaluated.

Source: FFG

In the first two programme phases, a total of 58
projects with a funding volume of € 58.2 mil-
lion were funded, making it possible to finance
approximately 300 full time equivalents with
a high percentage of young researchers. The
share of women is about 40 %. Furthermore,
the scientific output of the programme is very
successful. In the first two programme phases,
more than 350 scientific publications were
written, 30 patent applications were filed, EU
initiatives were coordinated and numerous
awards were received (including two Wittgen-
stein Awards). Universities with an inflow of
two-thirds of all development funds were the
largest funding recipients of the GEN-AU pro-
gramme, followed by industry at 18 % and re-
search institutions at 16 %.

6.3.3 The Austria Business Service with the
programme Life Sciences Austria

Die Austria Wirtschaftsservice GmbH (aws) is
the development bank for business-related
economic development. Its responsibility is to
promote business financing on the one hand
and to provide information for businesses on
the other hand. As a special bank of the federal
government, aws supports businesses through
guarantees, low-interest loans, grants, equity
financing and in the form of consulting serv-
ices. By doing so, the knowledge and technol-
ogy field of life sciences holds a position of
high importance in the aws funding portfolio.
aws approved a total of 803 life sciences
projects with a funding volume of € 426 mil-
lion (nominal) in the years 1998 to 2009.!2!

121 The cited level of funding is based on an analysis of approved projects for which the formal approval date falls in the period from 1
January 1998 to 13 December 2009; the approved nominal funding sum was considered in each case.
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To strengthen Austria as a place to perform
life sciences research and to increase the re-
search capacities in the economy by advancing
technology transfer, the BMWEF] commis-
sioned the creation of the programme Life Sci-
ences Austria (LISA) as a successor programme
of the biotechnology impulse programme
(1999 — 2002, LISA from 2002). In the high
technology sector and in life sciences in par-
ticular, the demands on science, corporations
and funding institutions are very complex. For

Figure 42: The operating levels of LISA
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Source: AWS

Financing instruments

Under LISA, two financing instruments are
available: LISA-PreSeed, start-up financing
(with maximum funding of € 200,000) for all
persons who (based on initial, promising scien-
tific data) would like to establish a business. In
this first phase the highest priority is to sup-
port the provision of a scientific proof of prin-
ciple. As seen in Table 48, a total of 29 PreSeed
projects were recommended for funding in the
period 2003 to 2009. Of the 29 projects funded
since 2003, 23 have already been completed.
Except for 2 projects, all have resulted in busi-

122 See also Schibany et al. (2006), p. 18.

that reason Life Sciences Austria is seen as the
central interface and contact point for all ques-
tions relating to the life sciences specific to
corporate and project funding. In addition to
specific support and financing measures,
awareness and training bring responsibilities
such as cluster management and international
location marketing to the forefront of the ac-
tivities. In this regard, Figure 42 illustrates the
different operating levels of LISA.!?2

LISA

Seedfinancing

ness start-ups. Ten companies received further
financing with LISA seed financing and eleven
with business angels and venture capital. 67 %
of the projects financed by PreSeed originated
in universities.

The funding instrument seed financing
makes it possible to support high technology
companies with a maximum of € 1 million in
the start-up phase. As Table 48 shows, the an-
nually approved number of seed financing
projects ranges between four and six projects, a
total of € 26.9 million having been committed
between 1999 and 2009. Of the 50 companies
recommended, 29 were subsequently able to



acquire equity; 9 companies were able to con-
clude asset and trade deals. Once a company
has completed the start-up phase, the possibil-
ity exists for obtaining funding from aws in the

growth phase with financing instruments such
as the double equity program, guarantee in-
struments or erp loans.

Table 48: Number of projects in connection with PreSeed and seed financing, 1998-2009

PreSeed
Seed financing 1 g 4 5 6

4 5 8 0 6
4 5 6 7 0 b)

* In 2007, the negotiations concerning the guidelines and the engagement agreement were not concluded on time; for that reason, there were no formally committed

development funds in that year. This was compensated for the years before and after.

Source: AWS

Table 49: Incoming projects, 2003-2009

Project assessments
Consultations
Start-up consulting

Source: AWS

The number of incoming projects (shown in
Table 49) shows that the consulting services in
particular have levelled off at a high level.

Additional activities in connection with LISA

In addition to providing direct support and con-
sulting in start-up and development processes,
LISA is also operationally active on other lev-
els. LISA regularly offers events on themes spe-
cific to current life sciences. Examples include
a workshop on translational research in 2009,
in the ARGE LISA Vienna Region educational
activities in connection with lectures at uni-
versities and universities of applied science,
training courses for potential company found-
ers in connection with business seminars and
life sciences circles as an informal and net-
working event. Additional examples include

comprehensive awareness measures such as

61 52 50 12 89 74 12
14 16 30 32 21 31 29
23 10 20 16 12 8 13

the business plan competition for life sciences
(BOB) which is being held for the fifth time in
2010 under the auspices of LISA. The goal is to
motivate scientists, students and creative
minds from universities and non-university in-
stitutions to venture into entrepreneurship and
support them professionally in doing so. Spon-
sors from the pharmaceutical industry and
business, the AplusB centres and international
partners support this competition under which
a total of 211 projects were submitted since its
founding in 2000 and monetary awards total-
ling € 170,000 were distributed. Furthermore,
41 companies were started up based on the
ideas submitted to the BOB.

In order to increase visibility on an internation-
al level and to ensure that Austria remains a
location for the life sciences on a long-term ba-
sis, LISA International Location Marketing
was created in October 2007 at the recommen-



dation of the Council for Research and Tech-
nology Development as an umbrella brand for
the external image of all Austrian life sciences
activities. In this connection, LISA is support-
ed by important regional cluster partners such
as ARGE LISA Vienna Region, the Tyrolean Fu-
ture Foundation, Human Technology Styria
and the Health Cluster of Upper Austria as
well as the technology programme of Lower
Austria/ ecoplus. LISA is thus not only availa-
ble as a point of contact for interested parties
from all over the world, it also enables young
companies in particular and research institu-
tions to operate in the international market.
Since its implementation almost three years
ago, LISA has presented 117 companies, start-
ups and university spin-offs through presenta-
tions at 27 international biotech and medical
technology exhibitions.

6.4 Life Sciences International

6.4.1 The biotechnology sector: an international
comparison

An overview of the international significance
of the biotechnology sector requires interna-
tional statistics such as those of the OECD
Biotechnology Statistics 2009 which contain
the following key data:

A total of 3,377 biotech companies existed
in the EU in 2006 (US: 3,301). With regard to
the number of companies, the EU'* is ranked

first, even ahead of the US, followed by Japan
with 1,007 companies.

Company size varies at a high level through-
out, although the majority of the biotech
companies employ fewer than 50 persons. It
is also the case that the majority of the bio-
tech companies are active in research and de-
velopment.

With a total of 2,744 companies performing
R&D in the biotechnology sector, the USA
alone exhibits the highest input in this field,
followed by Canada with 532, Germany with
496 and France with 461 companies active in
biotech R&D. '* The R&D budget of compa-
nies in the USA is accordingly high. The R&D
expenditures of the American corporate sector
totalled $25 billion in 2006, far ahead of indi-
vidual countries such as France ($2.3 billion),
Canada ($1.4 billion) and Germany ($1.2 bil-
lion). In this context it should be noted that
specifically in the USA and France, a biotech
scene dominates in which multinational com-
panies play a leadership role in generic R&D.
This is also seen in the fact that large compa-
nies account for almost 75 % of all business-
related R&D expenditures in those two coun-
tries.

It is characteristic that biotech companies
are usually specialised in one technical field.
According to data from the OECD Biotechnol-
ogy Statistics 2009, 45 % of all companies that
are active in biotechnology are specialised in
(human and veterinary) medicine, followed by

123 It may be assumed that the actual number of companies of the EU is higher, as the OECD data had only 15 EU member countries

available for the purpose of analysis.

124 Tt should be noted in this connection that no data for the United Kingdom are present in the OECD Biotechnology Statistics 2009,
although the UK is traditionally the strongest European nation in the life sciences sector.



11 % active in agriculture, 10 % in the produc-
tion of foods and beverages, 8 % in the envi-
ronment, 6% in industrial manufacturing
processes and 5 % in bioinformatics. In five
countries, the medical sector dominates, for
example in Sweden where 89 % of all biotech
companies are specialised in medicine, fol-
lowed by Austria (80 %), Canada (58 %) and
Belgium (53 %).

Consistent with its leadership role, the USA
also has the highest level of employment in
the biotech sector'?®. A total of 1.36 million
persons were employed in biotech companies
with R&D activities in 2006, followed by
France with 237,444 employees and Korea
with 130,767. The employment in biotechnol-
ogy R&D companies is accordingly high in
those countries. The USA reports a total of
150,000 researchers in its biotech companies
active in R&D; in comparison France reports
25,946 and Switzerland 12,970. The USA’s
leadership role is finally also reflected in sales
revenues. American biotech companies active
in R&D generated an average of $168 million
in 2006, compared with an average of $83 mil-
lion for Canadian biotech companies.

In contrast to the constantly rising sales rev-
enues and employment figures in recent years,
the OECD Science, Technology and Industry
Scoreboard 2009 reports a decline in patent ap-
plications filed in the biotech sector since 2000
under the Patent Cooperation Treaty (PCT'?)
from 11,800 patent applications in 2000 to

9,481 applications in 2006, reflecting an annu-
al rate of decline of 3.6 %. The more stringent
criteria for the patenting of genetic inventions
observed in some countries can be seen as a
substantial cause for this. Apart from that, the
USA also holds the predominant position in
this area; 43.5 % of all patents filed for under
the PCT originated from the USA in 2006, fol-
lowed by Japan with an 11 % share and Ger-
many with 6.7 %. The BRIICS states (Brazil,
Russia, India, Indonesia, China and South Af-
rica) have shown a catching-up process in this
area. In 2006, approximately 4 % of all patents
filed for under the PCT were developed in
those countries, primarily in China which al-
ready has a 1.9 % share.

The Ernst & Young Biotechnology Report
published in 2009 also shows that the emerg-
ing countries are endeavouring to follow up
the leading nations, specifically in the biotech
sector. Accordingly, the global biotechnology
sector not only succeeded in bucking the glo-
bal market turbulence in 2008, the sales of the
biotech companies rose, particularly in the
Asia-Pacific region by a significant 25 %, driv-
en by robust growth in the Australian market.
In contrast, it is seen as non-conducive that
the biotech sector is increasingly coming un-
der pressure due to the pronounced systemic
financing squeeze. The biotech sector saw a
considerable decline in the raising of capital in
2008. Companies in North, Central and South
America as well as Europe raised only $16 bil-

125 Information with regard to employment level was recorded in headcounts or full time equivalent.

126 The Patent Cooperation Treaty (PCT) is an international treaty. This treaty makes it possible for association members, i.e. natural
persons or legal entities, who are either members of a contracting state or have their domicile in a contracting state, to apply for a
patent for all contracting states by filing a single patent application at the International Office of the WIPO or another approved office

(e.g. European Patent Office).



lion in capital, reflecting a 46 % decline com-
pared to the previous year. Venture capital fi-
nancing also declined. After a record year in
2007, it fell by 19 % to approximately $6 bil-
lion in 2008. At the same time, a healthy trend
was seen in business transactions. Mergers and
acquisitions (M&A| in the biotech sector
reached a peak of $28.5 billion in the USA. In
comparison, this figure rose to $ 5 billion in
Europe. According to the Ernst & Young Bio-
technology Report 2009, these developments
reflect four paradigm-shifting trends that have
the potential to reshape the healthcare land-
scape and create new opportunities: the devel-
opment of high-quality generics, the funda-
mental healthcare reform in the USA, person-
alised medicine, globalisation, and accordingly
the influence of emerging countries.

6.4.3 Austria's participation in the 6th and 7th
European Research Framework Programmes

The European Council and the European Par-
liament have already recognised the signifi-
cance and potential of the biosciences and bio-
technology. In line with that, they adopted a
strategy as early as 2002 which not only pur-
sues a broad, flexible approach but also con-
tains a 30-point action plan (roadmap) for the
Commission, the other EU bodies and other
stakeholders. The goal is to include the bio-
sciences and biotechnology in the implemen-
tation of innovation strategies, take up a

127 Cf KOM (2007).
128 See, Ehardt-Schmiederer et al. (2009).

number of targeted technology-specific actions
and enhance the cooperation with the member
states and stakeholders. On this basis, specific
programmes with priorities for life sciences
are set up in the 6th and 7th European Re-
search Framework Programmes.!?’

A separate thematic focus was devoted to
the sector biosciences, genomics and biotech-
nology in the health services (LIFESCIHEALTH
— LSH) in the 6th Furopean Research Pro-
gramme (RP) running from 2002 to 2006. This
thematic focus is included in the specific pro-
gramme Integrating and Strengthening the Eu-
ropean Research Area. A budget totalling
€ 2,514 million was made available to the pro-
gramme LIFESCIHEALTH, reflecting a 14.1 %
share of the 6th FP’s total budget.!”® Under
LIFESCIHEALTH, Austria submitted 426
project proposals for evaluation. Of these, 117
projects were recommended for funding, re-
flecting an average approval rate of 27.5 %.
This puts Austria above the overall approval
rate (25.3 %) in this specific programme and
the country is ranked 10th for approved
projects within the EU. Overall, Austria suc-
ceeded in acquiring a funding volume of € 52.6
million under LIFESCIHEALTH.!¥

Both on the Austrian and on the overall lev-
el, the most successful projects were applica-
tion-oriented concepts and the application of
genome knowledge and technologies; the high-
est share of approved projects with Austrian
participation was in cancer research at 28 %.

129 These participation numbers in LSH in the 6th RP are based on Kobel 2008.



The majority of the projects were submitted
under STREP (specifically targeted research
projects), followed by IP (integrated projects).
Austria achieved the highest share of approved
projects within the instrument NOE (Net-
works of Excellence) at 38 % and CA (Coordi-
nation Actions) at 29 %. With regard to the
coordination of LSH projects, a total of 89
projects with Austrian coordinators were eval-
uated. Of these, 23 were successful. From a re-
gional perspective, Viennese funding recipi-
ents were the most successful, with 55 % of
the approved participants coming from Vien-
na, followed by Tyrol with 21 % and Styria
with 14 %.

It is not surprising that most of the partici-
pations submitted (360) originated in the high-
er education sector with an approval rate of
26.7 %. With a 17 % share of the successful
participations, the Medical University of Vi-
enna was most frequently represented in ap-
proved projects. With regard to the other sec-
tors, small and medium-sized enterprises ac-
counted for 16 % of participations approved for
Austria. In comparison, the non-university
sector followed at 12 %. Accordingly, the dom-
inating position of the universities is also re-
flected in the acquired budget. The universi-
ties succeeded in obtaining 49 % of the ap-
proved development funds. For the Austrian
return flows in all of the 6th RP, this means
that the universities were able to obtain more
development funds under LIFESCIHEALTH
than industry.

Consequently, a thematic focus under the
programme HEALTH is also a part of the 7th
RP with a term running from 2007 to 2013.
While there have been two calls so far, all ap-
proved projects from the first call have already
been contractually stipulated as have as many
as 98 % from the second announcement. A to-
tal of 1,757 projects were approved for evalua-
tion with organisations from Austria partici-
pating in 293 of them. Partner organisations
from Austria participate in 54 of the 324 ap-
proved projects, meaning that Austria is a par-
ticipant in every 6th approved project in the
first announcement of HEALTH. With regard
to coordination, 50 project proposals from
Austria were submitted and evaluated. Eleven
of them were successful, with 3.4 % of the suc-
cessful coordinators being from Austria. To
date, the approved funding of the contractually
stipulated Austrian partner organisations
comes to € 34.8 million, reflecting a 2.8 %
share of the total approved funding sum of the
first announcement of HEALTH.!%°

Furthermore, the EU explicitly promotes
basic research, which also takes place in the
life sciences sector, by means of the European
Research Council established in the 7th RP. By
doing so, 67 projects with Austrian participa-
tion were submitted in the funding line Start-
ing Grant 2009. Of these, seven projects were
successful including six Austrian host institu-
tions and three Austrian researchers approved.
In comparison, eight projects with Austrian
participation in the life sciences sector were

130 These figures relating to participations in HEALTH are based on Boulmé (2010).

131 See Ehardt-Schmiederer (2009), page 46 et seq.



approved in connection with the Starting
Grant 2007 announcement and seven in con-
nection with the Advanced Grant 2008 an-

nouncement.'?!

6.5 Summary

Following the leading countries in the life sci-
ences, primarily the USA, Austria has recog-
nised the potential of bioscience applications
and methods as 21st century technologies.

In 2007, there were 347 companies with a
total of 28,686 employees in Austria working
in life sciences. Total revenues were € 8.6 bil-
lion, with gross value added of € 3.3 billion.
With 176 companies investing a total of
€ 814 million in R&D, the entire life sciences
sector accounted for some 17 % of overall
R&D spending in the corporate sector.

Outside of the corporate sector, total spend-
ing on life sciences R&D also rose to € 764
million in 2007. The higher education sector

accounted for the highest share of R&D expen-
ditures with a volume of € 604 million in 2007,
with both universities and hospitals recording
a rising volume of expenditures.

The federal government is an important
source of funding for R&D activities in life sci-
ences. With a broad, well coordinated funding
portfolio — on the one hand through bottom-up
financing of stand-alone projects by means of
the FWF and the FFG and on the other hand
through specific thematic programmes such as
GEN-AU and LISA - it supports both the sci-
entific and the corporate sector. It is character-
istic of Austria that biomedical research is
dominant in both the corporate sector and the
scientific sector. Thus, biomedical research of
today benefits from high R&D expenditures as
well as substantial subsidies (at the national
and international level), and finally it is also
worth noting that the biotech sector generated
a considerable number of start-ups.



In recent years, public research institutions
(PRI) have garnered increased attention at the
European and international level. Up to now,
these organisations have been somewhat over-
looked relative to their more publicly ac-
knowledged research counterparts in the uni-
versity and corporate sectors'®?, yet most PRI
fund their activities largely through public
sources — both institutional base funding and
competitive grants.

One possible reason why PRI have escaped
the spotlight can be found in the problem of
classifying them statistically. The very diver-
sity of their appearance, which ultimately
stems from their historical development, pre-
vents them from getting the attention they
warrant as research players. Given the lack of
any officially assigned definition, PRI can be
classified in all sectors of R&D statistics (high-
er education sector, public sector, private non-
profit sector and corporate sector).

Current attempts to classify PRI are best
represented by the ongoing efforts of an OECD
working group!?® that provides the following
definition'*:

National entities, irrespective of their legal
status (organised under public or private law):
e whose primary goals are to conduct funda-

mental research, industrial research, exper-

imental development, training, consulting
and service provision, and to disseminate
their results by way of training, publication
and technology transfer; and

e whose profits (if any) are reinvested in these
activities, the dissemination of their re-
sults, or training; and

e which are either totally or to a substantial
share publicly owned, and/or are funded
primarily from public sources via base
funding (block grants) or through contract-
based research, and/or are regulated, so as
to achieve primarily public missions.

The roles of the various PRI are the subject of
discussion in the OECD context'®® and at the
European'®, national'®” and regional levels'ss,
This broad-based interest is due at least in part
to the allocation of sometimes substantial
public funds. Another key reason, however, is
that universities and corporations present a

132 Participations in international organisations such as ESO, CERN, IAEO and ITASA are not examined in this section. The emphasis here

is on institutions that play a significant role at the federal level.

133 Committee for Science and Technology Policy (CSTP), Working Party on Research Institutes and Human Resources (RIHR).

134 Cf. OECD (20094}, p. 29.

135 Cf. OECD (2009b).

136 Cf. Leijten (2007), EARTO (2008), EURAB (2005).
137 Cf. Hillebrand et al. (2008).

138 Cf. Hofer et al. (2007).



much more unified picture of their activities
as researchers than the group of PRI - thanks
in large part to the specific functions and roles
they assume in innovation systems. But PRI
also represent a significant share of national
research activities, though there is generally a
wide deviation between countries with a large
PRI sector, such as Germany and France, and
countries with a smaller PRI sector, such as
Austria. The organisations can be oriented to a
varying degree toward basic research (this is

cance (as in Finland!'®® or Portugal) or even be
focused on public needs (as in Denmark)!#?. In
addition, new funding programmes increas-
ingly show a great affinity for the activities
and the image of the (permanent) PRI. These
observations can ultimately also explain the
recent reorganisation efforts among PRI in
nearly all European countries.

According to the OECD definition above,
PRI in Austria from the R&D statistics per-
formance sectors (see also Chapter 2) can be

more pronounced in France and Germany, for classified as follows:

example) or have a stronger sectoral signifi-

Table 50: Allocation of PRI to R&D sectors of performance!*!

Sector Sub-sector Comments
Higher education sector Austrian Academy of Sciences  Christian Doppler Research Agency (CDG)?
(OAW)

Government sector Other State Institutions not already allocated to the higher education sector,
including:

institutions of the federal government (including federal agencies
and museums),

institutions of the Austrian states (including state regional hospi-
tals),

institutions of the local communities,

R&D units of the state social security institutions and professional

associations

institutions that are mostly financed or controlled by the public
sector
including Arsenal Research, Salzburg Research, WIFO, IHS

Ludwig Boltzmann Gesellschaft Institutes and clusters

Associations and institutions not largely financed through public
funds

Cooperative sector with institutions such as Austrian Cooperative
Research (ACR), Austrian Institute of Technology (AIT) and JOAN-
NEUM RESEARCH (JR)¢

Centres in the centre of excellence programme (K_plus, K_ind,
COMET)

a The CD laboratories are not classified as a separate category in the statistics but assigned to the hosting institutions (universities or public research institutions). The
primary rationale for possibly classifying CDG among the PRI is the non-university funding by corporations and public funds. But the actual research of the CD labora-
tories is conducted almost exclusively at the universities. The Institute of Science and Technology Austria (ISTA) was not included in the 2007 statistics but will now
also be assigned to the higher education sector.

Regional hospital data is not based on questionnaires, however. Instead, reports from state government offices are used to produce an estimate.

Private non-profit institutions. This category includes private, non-profit institutions funded and/or controlled by the government.

COOP: cooperative-like institutions.

Research Studios Austria were also assigned to the cooperative sector. AVL is also assigned to this group on the basis of its special membership in ACR (invested some
€81 million in R&D in 2008 - 11% of its revenues of €740 million). See www.avl.com.

Private non-profit

Private non-profit sector

Corporate sector COOP¢

Centres of excellence

®oo0 o

Source: Statistik Austria, presentation by Joanneum Research

139 Cf. Hyytinen et al. (2009).
140 Cf. Sorlin et al. (2009).
141 The other tables are based on this same sub-sector breakdown.



7.1 Historical developments

A historical examination reveals that non-uni-
versity organisations often have very long-
standing traditions but are also very strongly
affected by the conditions and patterns of rea-
soning of the current policies (of research and
innovation). Moreover, they are often founded
almost in waves (and based on the internation-
al zeitgeist). Understanding the existing struc-
tures thus depends on understanding the con-
text of the unfolding patterns for justifying
public interventions in research and innova-
tion. In the 19th century, the aim initially was
to ensure independent basic research free from
outside intervention (founding of Academy of
Sciences). Later came the (sectoral) industrial
demand for testing and standardisation (found-
ing of testing institutes). The post-WWII era
initially saw the establishment of major insti-
tutions for nuclear research (today’s Austrian
Institute of Technology), regional efforts (such
as the modern Joanneum Research) and inter-
disciplinary institutions, especially in the
fields of human medicine, social sciences and
humanities (Ludwig Boltzmann Gesellschaft).
The strengthening of the link between science
and research was ultimately the primary moti-
vation in the 1990s for establishing new insti-
tutions — at the regional level (Salzburg Re-
search, Upper Austria Research, etc.) but in-
creasingly in temporary forms as well (Chris-
tian Doppler laboratories, Kplus centres, Kind/
net networks, etc.) with the participation of
the permanent organisations. The introduc-
tion of performance agreements with the per-

142 Cf. www.oeaw.ac.at

manent PRI is intended not only to enhance
efficiency and effectiveness but also to define
development goals and budgetary limits for
better control.

Figure 43: Historical development of PRI in Austria

1850 1900 1950 2000
0AW
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WIFO
AT

Association JR
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UAR
CTR
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a
Protection of Industrial, sectoral regional PRI
Research Testing agencies Major research Temporary PRI

Interdisciplinary

Legend: OAW (Austrian Academy of Sciences), ACR (Austrian Cooperative Re-
search), WIFO (Austrian Institute of Economic Research), AIT (Austrian Institute
of Technology), JR (Joanneum Research), LBG (Ludwig Boltzmann Gesellschaft),
IHS (Institute for Higher Studies), CDG (Christian Doppler Research Association),
SR (Salzburg Research), UAR (Upper Austria Research), CTR (Carinthian Tech
Research), K (represents Kplus / Kind/net centres and networks — currently COM-
ET), ISTA (Institute of Science and Technology Austria), a. (represents all tempo-
rary institutions such as Research Studios Austria, Josef Ressel centres, Laura
Bassi centres of expertise)

Source: presentation by Joanneum Research

142 "3 schol-

The Austrian Academy of Sciences
arly society, is the oldest public research insti-
tution. It was founded as the “Imperial Acade-
my of Sciences in Vienna” by imperial com-
mission on May 14, 1847. It is devoted to re-
search in humanities and natural sciences and

guided by the principle of scientific freedom.



The Academy also initiated the founding of
the Central Institute of Meteorology and Geo-
magnetism in 1851 and established the inter-
nationally renowned Institute for Radium Re-
search in 1909. Today, the Academy is the
leading non-university, academic research in-
stitution. It primarily supports excellent re-
search institutions that are active in fields
with an emphasis on interdisciplinary research
complementing the work of universities. The
Academy, by its legal mandate (§2 AkkWissG
1921), is devoted to promoting science in every
respect and is entitled to the protection and
support of the federal government in the pur-
suit of this mission.

The emerging Institute of Science and Tech-
nology Austria (ISTA), founded in 2006 and
currently filling its first professorships, aims
to play a leading role in basic research.

One unique aspect of these two institutions
is their distinct legal basis: “Federal Law of
October 14, 1921, pertaining to the Academy
of Sciences in Vienna” (BGBI. no. 569/1921 in
its current version) and “Federal Law on the
Institute of Science and Technology — Austria”
(BGBI. I no. 69/2006 in its current version),
while the state financial investment in other
PRI is grounded in the Research and Technol-
ogy Funding Act (BGBL I no. 11/2006 in its
current version) or the Research Organisation
Act (BGBI. I no. 74/2004 in its current version).

Next in a historical perspective are the pred-
ecessors of today’s Austrian Cooperative Re-

143 Cf. www.acr.at; cf. Pichler et al. (2007), pp. 112 ff.

search Institute (ACR)* - for example, the
Testing Agency for the Wood and Paper Indus-
try, founded back in 1866. Such technical test-
ing agencies were the first coordinated indus-
try research activities, and some of them were
incorporated into ACR when it was estab-
lished in 1954.

In keeping contemporary trends, 1956 saw
the creation of the Austrian Society for the
Study of Atomic Energy — the predecessor ofto-
day’s Austrian Institute of Technology (AIT).'4*
The former atomic research institute gave rise
to what is now Austria’s largest cooperative,
non-university applied research organisation
(integrating Arsenal Research). These institu-
tions, which belong to the group of RTOs'¥,
were also increasingly subject to reorganisa-
tions and adjustments — most recently from
the aforementioned establishment of tempo-
rary institutions.

The predecessor to today’s Joanneum Re-
search'“® — also an applied research organisa-
tion — emerged in Styria at about the same
time (1954).

Finally, regional RTOs dedicated primarily
to applied research and experimental develop-
ment were founded in the 1990s: Salzburg Re-
search, Carinthian Tech Research and Upper
Austria Research.

Some economic institutions also have a
longer history, such as today’s Austrian Insti-
tute of Economic Research (WIFO|)'¥, founded

in 1927 by Friedrich August von Hayek and

144 Cf. Pichler et al. (2007), pp. 116 ff.; cf. Hillebrand et al. (2008), part 2, pp. 7 ff.
145 RTOs (research and technology organizations) are public research organizations engaged primarily in contract research: ... which as
their predominant activity provide research and development, technology and innovation services to enterprises, governments and other

clients”, EURAB (2005), . 5.
146 Cf. www.joanneum.at.
147 Cf. www.oeaw.ac.at



Ludwig von Mises, or the Institute for Ad-
vanced Studies (IHS), founded in 1963 by Paul
Lazarsfeld and Oskar Morgenstern'*8,

The Ludwig Boltzmann Gesellschaft'®,
founded in 1960'*°, financed institutions in the
arts, social sciences and humanities that were
typically based at universities as small, public-
ly funded institutions. Following a reorganisa-
tion in 2002, today’s Ludwig Boltzmann insti-
tutes also have a temporary character.

Besides the institutions named above, a va-
riety of often smaller PRI were founded that
receive public base funding and frequently
have an association-like structure (such as the
International Research Center for Cultural
Studies — IFK, the Institute of Human Sciences
—IWM and the Erwin Schrodinger Internation-
al Institute for Mathematical Physics — ESI, to
name but a few).

Figure 44: Development of RTOs in Austria after the Second World War
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Lobbying

While the institutions named above were run
as permanent institutions (including LBG un-
til its reorganisation), a new approach to organ-
izing public research was implemented during
the final decade of the 20th century through
funding programmes: the introduction of tem-

porary, institute-like organisations. The proto-

148 Cf. www.ihs.ac.at
149 Cf. www.lbg.ac.at
150 For background history, cf. Pichler et al. (2007).

Renamed several times
Number of institutions rose until
JOANNEUM RESEARCH was founded

\

ACR

Since 1995 various
programmes to build up
structures

type for this is the Christian Doppler Research
Association (CDG), which began establishing
research laboratories at universities under a
PPP model (public-private partnership) back in
1995, supporting demand-driven basic and ap-
plied research.

Also influential were the centres of excel-



lence programmes (Kplus, Kind/net), launched
in 1998 and consolidated today in the COMET
programme. The objective of these centres of
excellence, which represent the largest tempo-
rary institutions, is to bring together scientific
and economic expertise to achieve technologi-
cal superiority for Austrian businesses and
strengthen Austria as a research location.
Other initiatives involving temporary re-
search organisations include more recent pro-
grammes such as Research Studios Austria,
founded in 2002 and reorganised in 2008, with
its focus on the application of university re-
search in specific fields of industrial research.
Also in this category are the Josef Ressel cen-
tres, introduced in 2007 at universities of ap-
plied science and implemented especially to
support SME and their research needs, and the

Table 51: Ministerial assignment of PRI

OAW BMWF
LBG BMWF
ISTA BMWF
AIT BMVIT
COMET BMVIT, BMWFJ
ACR BMWEFJ
CDG BMWFJ
Josef Ressel Centres BMWEFJ
Laura Bassi Centres BMWEFJ
Research Studios Austria BMWEFJ

Source: compilation by Joanneum Research

Laura Bassi centres of expertise, dedicated to
promoting the careers of female scientists in
applied basic research and providing incen-
tives for a contemporary culture of research.

The federal government is involved to a var-
ying degree in financing and controlling all of
the aforementioned institutions. This involves
not only institutional base financing - often de-
fined through service contracts (as with the re-
gional PRI Joanneum Research and Salzburg
Research) — and the organisation of research
and innovation funding programmes (such as
the centre of excellence programme COMET
or the Josef Ressel and Laura Bassi centres of
expertise), but also committee personnel or
their nominations in the PRI by representa-
tives of the ministries (such as with OAW, IS-
TA, AIT or CDG). The following ministerial
assignments apply'®L.

Financing

Financing

Partial financing

Financing, sits on Supervisory Board

Operated by FFG

Supporting cooperation — formerly prokis program

Financing (master agreement), seat and veto on CDG
board of trustees

Operated by FFG
Operated by FFG
Operated by FFG

151 The data has been limited in order to show various types of involvement. It does not show the immediately assigned federal agencies, for

example.



7.2 Scope and structure of PRI in Austria

Listing the PRI according to the above assign-
ments'>? shows overall funding of these insti-
tutions at € 934 million in 2007, which corre-

Table 52: R&D financing flows to PRI, 2007

1. Higher education sector 1,637,277 1,445,665 88.3
Academy of Sciences 81,475 75370 925
2. Government sector 367,300 313,555 854
Other State 283,377 260,554 91.9
Private non-profit,
publically controlled/funded 72,299 44872  62.1
LBG 11,624 8,129 69.9
3. Private non-profit sector 11,371 1,987 114
4. Corporate sector 4,845,861 499,650 10.3
COOP (without centres of excellence) 389,244 86,284 22.2
Centres of excellence 78,975 45457 576
PRI 934,371 522,653 55.9
Total 6,867,815 2,260,857 329
Share of PRI in total, in % 13.6 23.1

Source: Statistik Austria, calculations by Joanneum Research

Of the total of € 934 million in funding for
PRI, 42 % goes to the sub-sector of COQOP,
30 % to the government sector (including re-
gional hospitals), 9 % to the Academy of Sci-
ences, 8 % to the centres of excellence, 7 % to
private not-for-profit institutions'*® (including
organisations such as WIFO and THS) and the
remainder to LBG (Ludwig Boltzmann Gesells-
chaft) and the private non-profit sector.

The non-university sector garners 23 % of
overall state funding and 4 % of all R&D funds
from the corporate sector. But financing from
the corporate sector must be broken down to

sponds to 13.6 % of total R&D expenditures in
Austria. The primary source of funding for
these institutions was the government
(€ 523 million or 56 %), followed by funding
from abroad (€ 266 million or 29 %).

16,870 1.0 93919 4.7 80,823 4.9
9%9 12 495 0.6 4641 57
2,131 0.1 34,307 93 16,701 45
711 03 18,367 6.5 3,745 13
1,93 27 14,326  19.8 11,138 154
63 05 1,614 139 1,818 156
11,160 64.2 2,551 147 1,679 9.7
1,549 0.0 3,213,623 66.3 1,131,039 233
58 0.0 65,399 168 237,503  61.0
30 00 28,062 355 5426 6.9
14,954 1.6 130,814 140 265,950 28.5
32,316 0.5 3,344,400 48.7 1,230,242 119
46.3 319 21.6

the level of the individual PRI, because it ac-
counts for 36 % among centres of excellence
but only 1 % at the Academy of Sciences. The
activity pattern of the organisation is the de-
termining factor.

A detailed examination of public-sector
funding (broken down to the individual levels)
shows that the largest share (€ 256 million)
comes from federal funds, corresponding to
49 % of overall public funding for PRI, fol-
lowed by the states'™,
€ 205 million (39 %).

The high share (73 %) of federal funds in the

which contribute

152 Cf Table 50: PRI corresponds to the total from the Academy of Sciences (from the higher education sector), the government sector, the
private non-profit sector and the cooperative sector (divided into the sub-sectors of COOP and centres of excellence).

153 Private, non-profit institutions funded and/or controlled by the government.

154 1t should be noted here that this also includes the shares of R&D funding for regional hospitals. This can also be seen in the high share
(65 %) of funding by the states in the category “Other government”, which includes the regional hospitals.



Public research organisations in Austria

COOP sub-sector is noteworthy, while the
centres of excellence exhibit the highest per-
centage (40 %) of all funding shares for PRI
from the pro-research agencies FFG and FWE.
The visibly very low level of funding by FWF

can be entirely explained by the activities typi-
cally present in PRI, which are simply not very
focused on basic research (except for the Acad-
emy of Sciences).

Table 53: R&D financing flows from the public sector to PRI, 2007155

| PG | PWF | Municipalities |  Other |
mmmmmmm
1. Higher education sector 1,445,665 1,218,155 84.3 43,010 3.0 2,562 0.2 181,938 12.6
Academy of Sciences 75,370 62,323 82.7 4,586 6.1 88 0.1 1443 19 5991 7.9 939 12
2. Government sector 313,555 116,758 37.2 176,884 56.4 4509 14 15404 49
Other State 260,554 85,984 33.0 168,941 64.8 66 0.0 200 0.1 4,116 1.6 1,247 0.5
Private non-profit,
publically controlled/funded 44872 25927 57.8 7,745 17.3 5,355 11.9 361 08 349 0.8 5135 11.4
LBG 8,129 4,847 59.6 198 24 5 0.7 30 04 44 0.5 2,954 36.3
3. Private non-profit Sector 1,987 575 28.9 560 28.2 84 42 768 38.1
4. Corporate sector 499,650 314,370 629 42,721 86 1,502 0.3 141,051 28.2
COOP (without centres of excellence) 86,284 62,955 73.0 10,524 12.2 7,988 9.3 1679 19 171 0.2 2,967 3.4
Centres of excellence 45,457 12,902 284 12,252 27.0 18,089 39.8 137 03 690 1.5 1,387 3.1
PRI 522,653 255,513 48.9 200,308 38.3 37,545 1.2 2408 0.5 5454 1.0 14458 28
Total 2,260,857 1,649,858 73.0 263,181 11.6 8,657 0.4 339,161 15.0
Share of PRI in total, in % 23.1 15.5 76.1 63.0 43

Source: Statistik Austria, calculations by Joanneum Research

A look at the distribution of funds by fields of
science quickly reveals the areas of emphasis
(cf. Figure 45): About two thirds of funds to PRI
go to the areas of engineering (42 %) and natu-
ral sciences (20 %). The remaining third is di-

vided nearly equally among human medicine
and the categories of social sciences / humani-
ties on the one hand and agriculture / forestry /
veterinary medicine on the other.

155 The FFG and FWF figures were extracted from the “Other” figures in a special tabulation for PRI by Statistik Austria. Financing flows from
FFG and FWF to universities and corporations are also included in the published statistics of both funding agencies.
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Figure 45: Breakdown of PRI funding by fields of
science, 2007
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Note: PRI excluding the Academy of Sciences

Source: Statistik Austria, calculations by Joanneum Research

A comparison with the organisations from the
higher education sector (including the Acade-
my of Sciences'™) very clearly illustrates the
differences in financing flows between PRI and
the higher education sector, due not least to
the difference in their mandates. PRI have

higher shares of funding from the corporate
sector and lower shares from the public sector
in all fields of science except human medi-
cine'. Also noteworthy is that the PRI have
an extremely high share of funding for engi-
neering from abroad.'®® This characteristic of
the financing flows reflects both the “bridge
functions” of public research and the specific
mandates (such as testing and certifications).
An underlying division of labour between uni-
versity and non-university institutions does
not seem to be an inaccurate assumption. In-
terestingly, these differentiations also appear
in areas where one would not immediately ex-
pect them, such as in the social sciences and
humanities. While the social sciences include
larger research institutions such as the Aus-
trian Institute of Economic Research (WIFO),
this is not readily apparent for the area of hu-

manities.

156 The Academy of Sciences has a structure quite similar to that of the universities.
157 Clinical research in the field of pharmaceutical approval might be seen here.
158 Here it is important to point again to the composition of the COOP group, which also includes the company AVL.



Figure 46: PRI-HES funding shares by fields of science, 2007
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Source: Statistik Austria, calculations by Joanneum Research
7.3 Employment

Among the 89,458 employees (individuals)
working in R&D in Austria, 14 % (12,272) are
employed in PRI. They constitute about a third
of overall personnel in the higher education
sector but only about one fifth of researchers.
Noteworthy is the especially high percent-
age of other auxiliary personnel (26 %) and the
low percentage of higher-qualified, non-scien-
tific personnel, while the percentage of re-
searchers (13 %) corresponds almost exactly to
the overall percentage. The percentages are
very similar when measured in full-time
equivalents, with a shift between researchers

159 Without the regional hospitals

\
40%

T T T T T
50% 60% 70% 80% 90% 100%

and higher-qualified, non-scientific personnel.
The latter may well be an indication of a high-
er rate of part-time employment, especially in
the area of higher-qualified, non-scientific per-
sonnel.

The employment structure also reflects the
activity pattern of the individual PRI catego-
ries. While the Academy of Sciences has 80 %
researchers among its 1,281 employees (above
the average in the higher education sector), the
other government NRI' with their 3,448 em-
ployees overall have the lowest percentage of
scientific personal (40 %) but the highest per-
centage of other auxiliary personnel (40 %),
not least because of the institutions (federal in-
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excellence have 70 % researchers, the COOP
sub-sector has only 51 %. The figures for other

stitutes, museums) run by these organisations.
What's striking here is the structural discrep-
ancy between permanent and temporary PRI auxiliary personnel are almost exactly the op-

seen in the COOP sector: While the centres of posite.

Table 54: Employment structure in PRI, individuals and FTE, 2007

Individuals Individuals Individuals Individuals

1. Higher education sector 35,269 25,967 13.6 5,251 14.9 4,051 1.5
Academy of Sciences 1,281 1,028 80.2 238 18.6 15 1.2
2. Government sector 5,500 2,783 50.6 1,120 204 1,597 29.0
Other Government 3,448 1,391 403 695 20.2 1,362 39.5
Private non-profit, publically controlled/funded 1,665 1,110 66.7 345 20.7 210 12.6
LBG 387 282 729 80 20.7 25 6.5
3. Private non-profit sector 331 225 66.8 69 20.5 43 12.8
4. Corporate sector 48,352 24,615 50.9 19,183 39.7 4,554 9.4
COOP (without centres of excellence) 3,805 1,939 51.0 981 25.8 885 23.3
K centres / networks 1,349 951 70.5 309 22.9 89 6.6
PRI 12,272 6,926 56.4 2,111 221 2,629 214
TOTAL 89,458 53,590 59.9 25,623 28.6 10,245 115
Share of PRI in total, in % 13.7 12.9 10.6 25.7

in FTE

in FTE

in %

in FTE

in %

in FTE

in %

1. Higher education sector 13,613.2 10,112.0 14.3 1,990.1 14.6 1,511.1 1.1
Academy of Sciences 715.5 633.6 88.6 73.2 10.2 8.8 1.2
2. Government sector 2,488.1 1,389.0 55.8 387.2 15.6 JARR:] 28.6
Other Government 1,477.6 639.3 433 228.9 15.5 609.4 412
Private non-profit, publically controlled/funded 832.7 617.4 74.1 123.1 14.8 92.1 11.1
LBG 177.9 132.3 74.4 35.1 19.7 10.5 59
3. Private non-profit sector 162.4 116.7 ng 33.1 204 12.6 18
4. Corporate sector 36,988.6 20,057.8 54.2 13,867.6 315 3,063.2 8.3
COOP (without centres of excellence) 2,561.0 1,417.0 55.3 554.1 21.6 589.8 23.0
K centres / networks 836.4 655.6 78.4 133.2 15.9 47.7 5.7
PRI 6,764 4,212 62.3 1,181 11.5 1,31 203
TOTAL 53,252.2 31,675.6 59.5 16,271.9 30.6 5,298.8 10.0
Share of PRI in total, in % 12.7 13.3 7.3 25.9

Source: Statistik Austria, calculations by Joanneum Research
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7.4 Types of research

An analysis of research expenditure by type of
research reveals the activity patterns of PRI.
Overall, PRI represent nearly a quarter of basic
research, some 17 % of applied research and
about 4 % of experimental development for an
overall share of 12 %. This illustrates their sig-

Table 55: Expenditure by research type, 2007

Total expenditure . . Experimental
_ App"ed e

nificant position in the areas of basic research
and applied research.

The Academy of Sciences is the institution
most involved in basic research with a share of
83 %. This puts it in first place in the higher
education sector'® as well, but even the COOP
institutions and centres of excellence still ac-
count for an over 25 % share of basic research.

in € 1,000 in € 1,000 in € 1,000 in € 1,000
1. Higher education sector 1,637,277 812,441 497 681,882 41.6 142,954 8.1
Academy of Sciences 81,475 67,237 825 10,438 12.8 3,800 4.7
2. Government sector 236,835 79,536 33.6 139,488 58.9 17,811 15
Other Government 152,912 59,534  38.9 84,275 55.1 9,103 6.0
Private non-profit, publically controlled/funded 72,299 15470 21.4 49,171 68.0 7,658 10.6
LBG 11,624 4532 39.0 6,042 52.0 1,060 9.0
3. Private non-profit sector 11,371 6,681 38.4 8,521 49.1 2,175 125
4. Corporate sector 4,845,861 283,417 58 1,554,138 321 3,008,306 62.1
COOP (without centres of excellence) 389,244 104,784 26.9 201,189 51.7 83271 214
Centres of excellence 78,975 23,945 30.3 41911 53.1 13,119 16.6
PRI 803,906 282,183 35.1 401,547 49.9 120,176 14.9
Total 6,737,350 1,182,075 115 2,384,029 354 3,171,246 471
Share of PRI in total, in % 11.9 23.8 16.8 3.7

Source: Statistik Austria, calculations by Joanneum Research

160 Which includes the Austrian Academy of Sciences, universities, universities of applied science, pedagogical universities, university clinics

and private universities.
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Figure 47: Breakdown of expenditures by research type, in percent, 2007
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Applied research is also a domain of PRI.
Among the listed PRI, those in the govern-
ment sector and cooperative sub-sector of the
corporate sector are particularly visible as the
main pillars of applied research - in stark con-
trast to the corporate sector, which clearly em-
phasizes experimental development. This also
reveals a certain distribution of labour that has
not yet been further analysed.

Applied research

T T T T T T
40% 50% 60% 70% 80% 90% 100%

Experimental research

7.5 Share of funding

Table 49 already presented initial data on the
participation of PRI in funding from FFG and
FWE. FFG reports total funding of some
€ 150 million for research institutions!®? in
2008'¢!, representing a share of nearly 28 %.
This makes them the second-most important
recipients of funding from FFG programmes

161 Includes cooperative research institutions, non-university institutions and centres of excellence as defined by FFG.
162 Cf. FFG (2009), Facts, Figures, Data 2008, p. 21. (http://www.ffg.at/getdownload.php?id=3547)



after corporations. A breakdown by areas of
funding compared to the universities shows
strong participation in the area of structural

Figure 48: Share of FFG funding programmes, 2008

programmes and a strong position in aeronau-
tics and space programmes (cf. Figure 48).
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Source: FFG, calculations by Joanneum Research

A detailed view by individual programme un-
derscores and deepens this picture and reveals
high percentages among PRI for structural pro-
grammes. Most significant here are the some
€ 114 million in the COMET programme
alongside the high shares in the Research Stu-

FEMtech and CIR-CE pro-
grammes. Among the thematic programmes,

dios Austria,

on the other hand, it is the programmes NA-
NO and GEN-AU and the International Energy
Agency (IEA) where PRI are highly involved.
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This relatively high level of participation in
programmes administered by FFG is contrast-
ed by somewhat lower levels of participation
in FWF funding. For example, some 11 % of
(autonomous) FWF funding was given to PRI in
2008 (excluding the Austrian Academy of Sci-
ences, which alone comes to about 11 %).16
When it comes to participation in the Euro-
pean Framework Programme, however, PRI

Figure 49: Participation in FFG programmes, 2008
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are major players. A comparison of Austrian
participations in the 7th EU Research Frame-
work Programme!®* as of November 2009
shows an application rate of 26 % with 21 % of
participations and 31 % of coordinators in the
pillars of cooperation and capacities. This puts
PRI at the same level of coordinators as the
universities.!®

d

ASAP | ‘ ‘ ‘
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[H Share of research institutions

Source: FFG, calculations by Joanneum Research
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163 Cf. FWF (2009), Statistics Booklet 2008. (http://www.fwf.ac.at/de/public_relations/publikationen/publikationen.html)
164 Cf. Ehardt-Schmiederer et al. (2009b), 7th Framework Programme for Research, Technological Development and Demonstration (2007-

2013), PROVISO summary report, fall 2009.

165 A look at the sources of funding, however, clearly contrasts EU funding of some €18 million for PRI with funding of some €50 million for

universities.
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Figure 50: Participation in 7th FP by player, November 2009
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Source: Proviso, calculations by Joanneum Research

7.6 Summary

Public research institutions (PRI} — given their
share of nearly 14 % of overall R&D spending
and their institutional nature — constitute a
significant and specific element of the Austri-
an innovation system.

As regards funding, it should be noted that
somewhat more than 10 % of PRI funds are
now going to temporarily established PRI (cen-
tres of excellence, CD laboratories, Ludwig
Boltzmann Institutes, etc.).' In addition, cen-
tres of excellence may also have funds from
existing (permanent) PRI, so the estimated
scope may be slightly low. This trend toward
temporary institutions is also evident in the

participation in FFG programmes, where one
sees both the temporary PRI (COMET, Re-
search Studios Austria) and the general pres-
sure for PRI to obtain competitive grants.

What's especially apparent is the significant
role in the field of engineering and natural sci-
ences, where PRI are often more thoroughly
involved than universities.

Although the group of PRI only slightly dif-
fers from the average of all Austrian R&D in-
stitutions when it comes to spending struc-
tures, there is a great distinction within the
category. This is evident in the expenditures
by research type, where specialisations emerge
(such as the focus on basic research by the
Austrian Academy of Sciences).

166 A comparison between the permanent organizations (AIT, Joanneum Research, etc.) from the COOP sub-sector (without AVL) and the
temporary PRI (which are largely focused on collaborations between science and economics) show that the temporary institutions have
already attained nearly half the size — measured in R&D expenditures - of the permanent institutions.



Austria’s catch-up process in public and pri-
vate investments in R&D was accompanied by
a number of measures with the goal of sup-
porting more efficient, more transparent and
more robust evidence-based policy-making. In
addition to a far-reaching delegation of pro-
gramme management of RTI support pro-
grammes to agencies (FFG, FWF, aws) and pro-
fessionalisation of the funding decisions with-
in the agencies, external evaluations have be-
come an integral component of RTT policy in
the last 15 years. In addition to the evaluation
of individual support programmes of the fed-
eral ministries, a system evaluation of the en-
tire research promotion and financing was car-
ried out with the goal of analysing the mode of
operation of research promotion instruments
and their interaction and determining a possi-
ble need for action.!®” The Austrian Research
and Technology Report 2009 also focused on
the existing evaluation culture in terms of the
legal framework and the use of evaluations on
the level of projects, programmes, institutions
and the total system. Further contributing to
this content, the following chapter highlights
the existing evaluation practice of specific in-
novation promotion measures with regard to
selection process, scheduling, objectives, the-

matic areas to be addressed, methods applied,
quality and benefit.

The descriptions are based on data and anal-
yses carried out by an international project
consortium in connection with INNO-AP-
PRAISAL (www.proinno-europe.eu), an initia-
tive of the European Commission (DG Enter-
prise).'® The goal of INNO-APPRAISAL was
to perform an assessment of the evaluation
practice of the member states of the European
Union in the area of innovation policy and dis-
cuss the benefit of evaluations for policy-mak-
ing. Based on information on innovation and
technology support measures in the Trend-
chart database (now PRO-INNO Policy Meas-
ure), the project team gathered evaluations,
monitoring reports and impact analyses pre-
pared in the EU member states in the period
2002-2007.

Using a standardised survey, the evaluations
performed by evaluation experts and pro-
gramme managers were characterised and
made accessible for analysis. The INNO-Ap-
praisal database comprises 171 evaluations
from the EU-25 member states which can be
assigned to the support measures of the Trend-
chart database. Austria accounts for 34 evalua-
tions, representing the largest share of evalua-

167 The main findings of the system evaluation were summarised in the Technology Report 2009, chapter 2 (p. 60 - 79).
168 Project consortium: MIoIR — Manchester Institute of Innovation Research (project management), ATLANTIS Consulting S.A., Joanneum
Research, Fraunhofer Institute Systems and Innovation Research, Wise Guys Ltd.



tions in the database. With 18 evaluations,
Germany has the second highest representa-
tion in the database.

The large number of evaluations available in
Austria is due on the one hand to the large
number of direct support measures. On the
other hand, Austria is the only EU member
state having a collecting agency for evalua-
tions. The Research and Technology Evalua-
tion platform (fteval), an institutional network
of ministries, agencies and funding agencies
commissioned to promote evaluation culture
in Austria, regularly publishes evaluation re-
sults in its Internet forum. Moreover, in 2007,
the fteval platform issued a compendium sum-
marising the evaluations completed in the RTI
area up to that time, making the public acces-
sibility and transparency of evaluation results
significantly higher in Austria than in other
European countries.

8.1 Assessment of evaluated support measures

The assessment of the evaluated support meas-
ures follows the typology used in Trendchart,
differentiating between target groups and mo-
dality of the support measure. Multiple cita-
tions of modalities and target groups were pos-
sible; however, they were limited to a maxi-
mum of three. Table 52 compares the evaluated
policy measures in Austria compared to the
support measures of the reference countries.
The majority of the evaluated support measures
combine two to three promotion modalities.

The characterisation of the support meas-
ures presents a largely homogeneous picture of
the support measures in Austria and the other
countries of the database. Direct, monetary
support for innovation projects constitutes the
core of the measures evaluated. The number of
evaluated measures for the promotion of mo-
bility, the creation of start-ups, and intermedi-
ary innovation promotion structures is limited
in all countries. Compared to the other coun-
tries, however Austria has a relatively small
number of evaluated network and cluster
measures in the sample. The evaluation of the
indirect, tax-incentivised R&D promotion
that was performed as part of the system eval-
uation (Aiginger et al. 2009), could not be con-
sidered as it was not published until after the
data collection in INNO-APPRAISAL.

Also, only slight differences can be deter-
mined between Austria and the other coun-
tries with regard to the target groups. The ma-
jority of the evaluated support measures are
directed to both companies and scientific in-
stitutions. The measures thus also include ele-
ments of the cooperation of science and busi-
ness, although this is not the predominant ob-
jective. The number of support measures di-
rected exclusively to SMEs is small, although
SMEs hold a significant position of importance
in the Austrian economy. Also the share of the
evaluated sector-specific support measures is
smaller than in the reference countries.
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Table 56: Characterisation of the evaluated support measures

Modality of the evaluated support measures

Indirect measures

Direct financial support

Non-R&D-related support

Creation of intermediary institutions

Mobility of R&D employees

Creation of start-ups

Networks & clusters

Science-business cooperation

Support for acceptance and diffusion of innovations

m Other countries

Target group of the measures -mma---ma-—

University/PRO

All companies

Limited to SMEs

Sectors

Regions

Other

Number of valid cases (evaluations)

Source: INNO-APPRAISAL

8.2 Basic characteristics and granting practice of
evaluations in Austria

The information of the INNO-APPRAISAL da-
tabase reflects basic characteristics of the
granting practice of evaluations in the RTI seg-
ment. About three fourths of the evaluations
were already included in the development
phase of the support measures. As the RTD
Guidelines existing since 2006 establish that
the planning of an evaluation concept includ-
ing quantifiable indicators is mandatory, it
must be assumed that the number of the
planned evaluations will continue to rise.
With regard to contracting policy, it must be
stated that the overwhelming majority of the
evaluations are carried out by external evalua-
tors. In the entire database, there are no self-
evaluations in the area of innovation policy
that were made publicly accessible. Three

184

0 0% 6%
17 53% 71 61%
9 28% 36 31%
3 9% 8 7%
1 3% 12 10%
2 6% 11 9%
2 6% 43 37%
6 19% 31 26%
11 34% 21 18%
66% 81 69%
19 59% 67 57%
b5 16% 29 25%
g 9% 26 22%
2 6% 21 18%
1 3% 25 21%
32 117

evaluations pursue an approach that includes
both elements of self-evaluation as well as
such external evaluation.

In contrast to the reference countries in
which evaluations are for the most part con-
tracted via public announcements (15 % in
Austria vs. 53 % in the reference countries),
closed tendering procedures in the form of a
“non-public procedure without prior an-
nouncement” and a “negotiating procedure
without prior announcement” are preferred in
Austria (58 % in Austria vs. 8 % in the refer-
ence countries). In both tendering procedures,
a limited number of suitable bidders is invited
to tender. The preferred tendering procedure is
also reflected in the financial volume of the re-
corded evaluations: With an average volume of
€ 55,000, this should be seen as moderate,
which not least may also be substantiated in
the high frequency of evaluation projects.
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The evaluations performed in Austria fur-
thermore have a primarily formative character;
they are used in a relatively early phase of the
programme implementation in order to im-
prove or stabilise the existing programmes for
the purpose of a learning process. Formative
evaluations are carried out over the course of
the programme, usually in the form of concur-
rent evaluations and interim evaluation (Table
57). The demand for interim evaluations has
risen sharply in recent years, which is not least

due to the binding provisions of the RTD
Guidelines and the recommendations of the
Council for Research and Technology Develop-
ment. However, the ministries responsible for
programmes also have a need for internal plan-
ning and budget decision-making information
that provides an accounting of the benefit and
effectiveness of support programmes in order
to secure the financing of support programmes
for further planning periods.

Table 57: Points in time and objectives of the evaluations in Austria (2002-2007)

Ex ante 0

Concurrent 1

Interim 4 10
Ex post 5 0

Other 0 1

Total 10 18

Source: INNO-APPRAISAL

Despite an increasing demand for accounting
and justification with regard to resources used,
there are relatively few evaluations and impact
analyses that have a summative (summarising,
conclusively evaluating) character and provide
information concerning the quality of research
results, medium-term economic impacts and
long-term socio-economic impacts. This is in
particular due to the fact that programmes are
evaluated during the programme period; how-
ever, normally too little time has passed since
the introduction of programmes to carry out
quantitative impact analyses as well. In addi-
tion, the funding cases are often limited by the
large number of existing programmes. Quanti-
tative analytic methods (bibliometric analy-

0 0 5
1 0 4
4 0 18
0 0
0 1
5 1 34

ses, patent analyses, input-output models, etc.)
are often unrewarding; impact analyses can
only be carried out as examples using qualita-
tive analyses of case studies and focus groups.

8.2.1 Thematic areas addressed

The situation described above is also reflected
in the thematic areas addressed and methods
applied. Themes such as outputs/outcomes
and impacts of the supported measures are ad-
dressed in nearly all evaluations; however, in-
put and output additionalities and the quality
of the outputs are considered in only about a
quarter of the evaluations and thus significant-
ly less often than in the reference countries.



Figure 51: Thematic areas addressed in the evaluations
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In addition to direct outputs, the areas of poli-
cy and strategy development and the internal
consistency of support measures are consid-
ered. The thematic area of “behavioural addi-
tionalities” is also represented prominently in
the international comparison. This is attribut-
able to the formative evaluation access and the
large representation of interim evaluations. In
contrast to input and in particular output ad-

40% 50% 60% 70% 80% 90%  100%

Austrian

ditionalities, behavioural additionalities (e.g.
change in collaborative behaviour of the par-
ticipating institutions) can already be recorded
after a few years, for example in the course of
implementing cooperative projects. For eco-
nomic and social impact analyses above and
beyond this, generally too little time has
passed since the programme start to generate
valid information.



Table 58: Consideration of different impact dimensions of programmes

Scientific Limited to participants
Above and beyond
Technological Limited to participants

Above and beyond

Economic Limited to participants
Above and beyond
Social Limited to participants

Above and beyond

Environment Limited to participants

Above and beyond

Source: INNO-APPRAISAL

The INNO-APPRAISAL database also records
if evaluations generate information concern-
ing medium-term to long-term impacts with
regard to the participants of a support measure
and above and beyond it. It is shown that me-
dium-term to long-term scientific, technologi-
cal, economic and social effects are considered
less frequently in Austrian evaluations than in
the reference countries. When medium-term
to long-term impacts are recorded, they are
more likely to refer to direct impacts with re-
gard to participating institutions than further
reaching, societal effects. Evaluations perform
basic output counts; however beyond that they
provide hardly any information concerning the
development of the effects of the measures,
which would of course require a longer-term
interest on the part of policy-makers in past
support measures.

4 12% 19 14%
3 9% 41 30%
6 18% 32 23%
8 9% 54 39%
8 24% 36 26%
4 12% 78 57%
0 0% 8 6%
1 3% 60 44%
2 6% 5 4%
0 0% 34 25%

8.2.2 Methods for data generation and data
analysis

With respect to methods applied for forming a
database for performing evaluations, hardly any
difference can be detected in the international
comparison. Interviews, data from the existing
programme monitoring and existing programme
documents and existing surveys make up the
core of evaluation projects. Furthermore, evalu-
ations of surveys of the programme participants
and focus groups and workshops with partici-
pating institutions take place in more than
50 % of the Austrian evaluations.

Surveys of institutions that have not partici-
pated in the funding programme are used in
only one fifth of the evaluations. They would
be needed in particular for impact analyses, for
example for the use of control group analyses.



Figure 52: Applied analytical methods
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As both quantitative and qualitative data are
generated in the course of evaluations, a mix of
quantitative and qualitative methods is gener-
ally used. In this regard, Zintcker (2007) refers
to strong development tendencies, as logic
charts, logit/probit analyses, matched pair
analyses and network analyses were used for
the first time in the last few years. However, it
must be noted that the majority of the evalua-
tions are only based on descriptive statistics
and document analyses. Econometric analy-
ses, input-output models, control group and
network analyses are only used on an isolated
basis and significantly less often than in the
reference countries. Also noteworthy is the as-
toundingly low use of case studies in Austria,
as they can provide both a picture of the pro-

50% 60% 70% 80% 90% 100%

gramme impact as well as the efficiency of the
programme implementation in a qualitative
manner, in particular in the course of perform-
ing interim evaluations.

8.2.3 Quality and usefulness of the evaluations

Despite the broad limitation to descriptive sta-
tistics and document analyses, the persons re-
sponsible for the programmes consistently rate
the quality of the evaluations as good. The ap-
plied methods are seen as appropriate with re-
gard to the objectives of the evaluations. As
the evaluations place a focus on qualitative
evaluation methods, the application of the
quantitative methods is less satisfactory than
that of the qualitative methods. In the interna-
tional comparison, the evaluation of the Aus-



trian respondents tends to be below the level
of the reference countries; however significant
differences can be seen only for the categories
“ Analysis based on existing data”, “Evaluation

Figure 53: Quality of the evaluations

Evaluation design corresponds to
the goals of the evaluations

applied methods are
good for evaluation job

Use of quantitative
analysis methods

Use of qualitative
analysis methods

Analysis based on
existing data

Final conclusions build on
the analysis

Recording of the further
programme environment

Documentation of the data basis/
Information sources

design consistent with the objectives of the
evaluations”, and the “Consideration of the
broader programme context.”

42
3,6
43
42
40
3,6
40
38
44
40
44
42
38
2,6
42
38
1,0 15 2,0 2,5 3,0 3,5 4,0 45 50

not at all satisfactory

comparison countries

Source: INNO-APPRAISAL

Not only in Austria is the usefulness of the
evaluation results seen with a low amount of
optimism. This applies in particular with re-
gard to “Changes of the design of the existing

I

programmes.” Not only poor recommenda-
tions may be responsible for this but also in-
correct timing of the evaluations with regard
to programme planning phases in which

changes in the programme design and the pro-

Austrian

completely satisfactory

gramme administration are possible. This hy-
pothesis is supported by the observation that
the persons responsible for the programme see
a relatively high benefit with regard to the ori-
entation of future programmes. In addition,
the Policy Mix Review Team finds fault that
there are no mechanisms in Austria to ensure
that the results of evaluations are included in
policy formulation and implementation.!®’

169 CREST Policy Mix Expert Group: Country Report Austria, 2008, p. 17.
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Table 59: Usefulness of the recommendations in evaluations
| hustia | Reference countries

1 = not at all useful
Internal usefulness
5 = very useful

Recommendations were useful for the (re-)design of the measure 2.6 8.8
Recommendations were useful for the management/implementation of the 3.3 8.8
measure

External usefulness

Recommendations were useful for the design/management/implementation of future 3.4 3.6
programmes/measures

Recommendations were helpful for the design/management/implementation of 2.2 2.3
future programmes/measures

Recommendations support the ongoing process of policy formulation and imple- 3.0 2.9

mentation

Source: INNO-APPRAISAL

8.2.4 Consequences of evaluations

In contrast to the expert opinion of the CREST
Policy Mix Team, it can be said that based on
the INNO-APPRAISAL database, evaluations
do indeed have consequences in Austria. As a
consequence of the 19 analysed interim evalu-
ations, 2 funding programmes were stopped,

basic changes were carried out in 3 additional
ones and 8 more support measures were sub-
jected to a minor re-design. In a few cases,
evaluation results also led to changes in other
measures. This indicates that evaluations take
into account the rest of the funding environ-
ment of the corresponding sector, at least in

SOme cases.

Table 60: Points in time and consequences of evaluations

S . : Re-design of other
4

Ex ante 0 1 1 1 1

Concurrent 0 0 8 1 0

Interim 2 8 8 4 2 19
Ex post 0 0 0 0 1 1

Other 0 1 1 1 0

Total 2 5 13 7 4 31

Source: INNO-APPRAISAL
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8.2.5 Summary

In sum, the meta-evaluation of the evaluation
culture in the area of innovation policy in Aus-
tria paints a diverse picture. While the quanti-
ty and availability of evaluation results in Eu-
rope are unique and reinforce the picture of an
extremely transparent evaluation system, the
results of the study as discussed also point to
challenges that the customers and providers of
evaluations must face.

A certain “evaluation fatigue” was observed
already in the Austrian Research and Technol-
ogy Report 2009. Challenges, in particular re-
lating to the implementation of evaluation re-
sults, are detected and they could also be due
to the high number of evaluations. An assess-
ment of the evaluation practice in Austria
compared internationally underscores the rel-
evance of the findings to date: Evaluations
may be an integral part of promoting innova-
tion and technology, but there is a danger that
they may suffer the fate of fading into a back-
ground noise that is tolerated but not given
much attention. Not only the sheer number of
evaluations is responsible for this. Based on
the analyses referred to, the evaluations are
homogeneous with regard to objectives, ap-
plied methods and impact dimensions taken
into account. There is little diversity and in-
novation in the evaluations performed.

e Formative interim evaluations with a strong
focus on programme management and inter-
nal programme logic dominate.

e The direct outputs of the support measures
are taken into account; however due to the
early use of evaluations (often as early as 2-3
years after the programme start), it is often

impossible to provide valid information
concerning the quality of the work per-
formed and the medium-term to long-term
development of the effects. While 50 % of
the internationally available evaluations ad-
dress aspects of input and output additional-
ity (and could thus provide crucial informa-
tion about the impact of the support meas-
ure), only 25 % of the Austrian evaluations
deal with these themes.

e Medium- to long-term analyses of the tech-
nical, economic and social efficacy of fund-
ing programmes are not widely considered
in Austria. Due to the early use of evalua-
tions, correspondingly advanced, quantita-
tive evaluation methods are restricted to a
small number of support measures. Austria
also lags behind other countries in the use of
methods that make the development of ef-
fects comprehensible in a qualitative man-
ner.

The result is often more of the same, which
ultimately breeds lethargy and discontent. To
counteract this danger, it is all the more neces-
sary to discuss and determine the need for and
the planning periods of evaluations. Evalua-
tions should not become a routine but instead
should be used to meet specific needs.



Table X: OECD/Eurostat classification by technology and knowledge intensity, 3-digit level

High technology sector

24.4 Manufacture of pharmaceuticals, 30.0 Manufacture of office, accounting and computing machines, 32.1 Manufacture of
electronic valves, tubes and components, 32.2 Manufacture of TV, radio transmitters and line apparatus, 32.3 Manufacture of TV
and radio receivers, sound and video goods, 33.1 Manufacture of medical appliances, instruments and control equipment 33.2
Manufacture of instruments and appliances for measuring, checking, testing, navigating and other purposes, 33.3 Manufacture
of industrial process control equipment, 33.4 Manufacture of optical instruments and photographic equipment, 33.5 Manufac-
ture of watches and clocks, 35.3 Aircraft and spacecraft

Medium-high technology sector

24.1 Manufacturing of chemicals and chemical products, 24.2 Manufacturing of extermination and agricultural control chemi-
cals, 24.3 Manufacturing of paints, printer's ink and luting agents, 24.5 Manufacturing of soaps, washing, cleaning and personal
hygiene products, 24.6 Manufacturing of other chemical products, 24.7 Manufacturing of synthetic fibres, 29.1 Manufacturing
of machines for the production and use of mechanical energy (not including engines for air and road vehicles), 29.2 Manufac-
turing of other machines for various uses, 29.3 Manufacturing of agricultural and forestry machines, 29.4 Manufacturing of
machine tools, 29.5 Manufacturing of machines for other economic branches, 29.6 Manufacturing of weapons and munition,
29.7 Manufacturing of household equipment, 31.1 Manufacturing of electrical motors, generators and transformers, 31.2 Manu-
facturing of electricity distribution and control apparatus, 31.3 Manufacturing of insulated wire and cable, 31.4 Manufacturing
of accumulators, primary cells and primary batteries, 31.5 Manufacturing of electric lamps and lighting equipment, 31.6 Manu-
facturing of other electrical equipment, 34.1 Manufacturing of motor vehicles and motor vehicle engines, 34.2 Manufacturing of
motor vehicle bodies, body shells and trailers, 34.3 Manufacturing of parts and accessories for motor vehicles and motor vehicle
engines, 35.2 Railway and tramway locomotives and rolling stock, 35.4 Manufacturing of transport equipment, 35.5 Transport
equipment.

Medium-low technology sector

23.1 Coke, 23.2 Petroleum processing, 23.3 Manufacturing and processing of nuclear fuel, 25.1 Manufacturing of rubber pro-
ducts, 25.2 Manufacturing of plastic products, 26.1 Manufacturing and processing of glass, 26.2 Ceramics (not including bricks
and building ceramics), 26.3 Manufacturing of ceramic wall and floor tiles and plates, 26.4 Bricks, Manufacturing of other
building ceramics, 26.5 Manufacturing of cement, lime and fired plaster, 26.6 Manufacturing of concrete, cement and plaster
wares, 26.7 Handling and processing of natural stones, 26.8 Manufacturing of other mineral products, 27.1 Production of raw
iron, steel and ferro-alloys, 27.2 Manufacturing of pipes, 27.3 Other initial processing of iron and steel, 27.4 Production and in-
itial processing of non-ferrous metals, 27.5 Metal casting industry, 28.1 Steel and light metal construction, 28.2 Boilers and the
construction of containers (not including the productions of steam boilers), 28.3 Manufacturing of steam boilers (not including
central heating boilers), 28.4 Manufacturing of forged, moulded, drawn and stamped parts, rolled rings and pulverised metal pro-
ducts, 28.5 surface refining, heat treatment and mechanics, 28.6 Manufacturing of cutting tools, tools, locks and fittings, 28.7
Manufacturing of other iron, tin and metal wares, 35.1 Ships

Low technology sector

15.1 Slaughterhouses and meat processing, 15.2 Fish processing, 15.3 Fruit and vegetable processing, 15.4 Manufacture of
plant- and animal-based oils and fats,15.5 Milk processing; Manufacture of ice cream, 15.6 Meal and hulling mills, manufacture
of starch and starch products, 15.7 Manufacture of feed, 15.8 Manufacture of other food and luxury products, 15.9 Manufacture
of beverages, 16.0 Tobacco processing, 17.1 Textile processing and spinning, 17.2 Weaving, 17.3 Textile finishing, 17.4 Manu-
facture of decorated textile products (excluding clothing), 17.5 Manufacture of other textile products (excluding knitted goods),
17.6 Manufacture of knitted materials, 17.7 Manufacture of finished knitted goods, 18.1 Manufacture of leather clothing, 18.2
Manufacture of clothing (excluding leather clothing), 18.3 Finishing of colours for hides and skins, manufacture of furs, 19.1
Leather production, 19.2 Leather processing (excluding manufacture of leather clothing and shoes), 19.3 Manufacture of shoes,
20.1 Sawmills, planing mills and wood treatment plants, 20.2 Veneer, plywood, fibre board and chipboard plants, 20.3 Manu-
facture of construction parts, expansion elements and complete components made of wood, 20.4 Manufacture of packaging
materials and storage containers made of wood, 20.5 Manufacture of wooden goods, such as cork, braided and basket wares,
21.1 Manufacture of wood pulp, cellulose, paper, cardboard and paperboard, 21.2 Paper, cardboard and paperboard processing,
22.1 Publishing, 22.2 Printing, 22.3 Duplication of recorded sound, image and data carriers, 36.1 Manufacture of furniture,
36.2 Manufacture of jewellery and similar products, 36.3 Manufacture of music instruments, 36.4 Manufacture of sporting
goods, 36.5 Manufacture of toys, 36.6 Manufacture of other products, 37.1 Recycling of scrap, 37.2 Recycling of non-metallic
waste materials

Source: Statistik Austria
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1 Financing of gross domestic expenditure on
R&D and research rate 2010
(Tables 1 and 1a)'

According to the most recent estimates by Sta-
tistik Austria, approximately €7.805 billion will
be spent in Austria on research and experimen-
tal development (R&D) in 2010. Compared to
2009, the total amount of Austrian R&D spend-
ing has increased by 3.4 %, reaching 2.76 % of
gross domestic product (GDP).

Of the total research spending for 2010, 43.3 %
(approx. €3.38 billion), or the largest share of
such spending, is being financed by businesses.
The public sector is contributing 41.2 % (approx.
€3.22 billion total; approx. €2.74 billion from the
federal government, approx. €389 million from
the refional governments, and approx. €85 mil-
lion from other public institutions such as local
governments, chambers and social insurance
carriers). 15 % is being financed by international
investors and 0.4 % (approx. €34 million) by the
private non-profit sector. The greatest share of
financing from abroad (approximately €1.17 bil-
lion) originates from European companies affili-
ated with domestic companies that have chosen
Austria as a research site and includes the return
flows from the EU Framework Programmes for
research, technological development and dem-
onstration.

For comparison, the gross domestic expendi-
tures for R&D are expressed as a percentage of
gross domestic product (“research intensity”).
For Austria, this indicator has risen from 1.10 %
in 1981 t0 2.76 % in 2010 and has clearly exceed-
ed the EU average in recent years. The most cur-

rent pan-European comparison data are available
for 2008, showing an average for the European
Union (EU-27) of 1.90 % and 2.68 % for Austria.

The final results of Statistik Austria’s survey
on research and experimental development for
2007, as well as recent economic data, were con-
sidered in the estimate of Austrian gross domes-
tic expenditure for R&D.

R&D financing from the corporate sector in
2010 will remain at this level after a decline in
2009; at €3.38 billion, it will only slightly exceed
the survey results from 2007 (€3.34 billion).

As the greatest share of R&D financing from
abroad originates from European companies af-
filiated with domestic companies, the economic
forecasts suggest that a far more severe decline is
likely. After a 5.4 % decline in R&D funds in
2009, current data suggests that another decrease
— however slight — should be expected. Research
funds from abroad, which are projected to be
€1.17 billion for 2010, are 0.6 % under 2009 and
4.5 % under the result from the reporting year
2007.

Based on information available to Statistik
Austria concerning the development of R&D-
relevant budget components and additional
R&D funding - in particular refunds by the fed-
eral government to companies in connection
with the research premium, the financing of re-
search by the federal government in 2010 will
continue to climb, up to €2.74 billion. From
2007 to 2010, public research financing from the
federal government has grown annually at a rate
of 12.7 %, with 2010 expenditures increasing at
10.9 % over 2009.

1 On the basis of the results of the R&D statistical surveys and other currently available documents and information, in particular the
R&D related estimates and yearend closing data of the national government and the states, Statistik Austria annually creates the “Total
estimate of the Austrian Gross Domestic Expenditures for R&D.” Under this annual creation of the total estimate, any retroactive revi-
sions or updates appear as based on the latest data. In accord with the definitions of the Frascati Manual, which is globally valid (OECD,
EU) and thus guarantees international comparability, the financing of the expenditures for research and experimental development is
presented as carried out in Austria. According to these definitions and guidelines, foreign financing of R&D done in Austria is included,
although Austrian payments for R&D performed abroad are excluded (domestic concept).



2. Federal R&D spending in 2010

2.1. The federal expenditure shown in Table 1 for
R&D carried out in Austria in 2010 is composed
as described below: According to the methodol-
ogy used for the R&D global estimate, the core is
the total amount of Part b of Annex T of the
Auxiliary Document for the Federal Finances
Act 2010. The estimate also includes the funds
from the National Foundation for Research,
Technology, and Development available for 2010
as well as the estimates of the payout for re-
search premiums expected for 2010 which are
based on the information available in mid-April
2010 (Source: Federal Minister of Finance).

2.2. In addition to its expenditures for R&D in
Austria, in 2010 the federal government will pay
contributions to international organisations
aimed at research and the promotion of research
amounting to €71.4 million. They are shown in
Annex T/Part a, but according to the domestic
concept these are not included in the Austrian
gross domestic expenditure on R&D.

2.3. The federal government’s expenditures for
research, as presented in Part a and Part b of the
Annex T of the Auxiliary Document for the Fed-
eral Finances Act, (see Table 3), which include
the expenditures for contributions to interna-
tional organisations, (see above Pt. 2.2) are tradi-
tionally included under the title “Expenditures
of the federal government for research and the
promotion of research.” These correspond to
what is called the “GBAORD” concept that is
used by the OECD and the EU on the basis of the
Frascati Handbook, referring primarily to the
budgets of the central government and the states.
In contrast to the domestic model these budgets
include research-oriented contributions to inter-

national organisations and form the basis for the
classification of R&D budget data (in a classifi-
cation required by the EU and OECD for report-
ing) according to socio-economic goals.

In 2010 the following socio-economic goals will

receive the largest portions of federal spending

for research and research funding:

¢ General knowledge advancement: 30.4 %

¢ Promotion of trade, commerce, and industry:
26.0 %

¢ Promotion of health care: 21.6 %

e Promotion of social and socio-economic de-
velopment: 4.6 %

e Promotion of research on the earth, seas, at-
mosphere, and space 4.5 %

¢ Promotion of environmental protection: 3.6 %

¢ Promotion of agriculture and forestry: 2.9 %

3. R&D expenditures by the Austrian states

The research financing by the Austrian govern-
ment as collated in Table 1 is listed from the
state budget-based estimates reported by the of-
fices of the state governments. The R&D expen-
ditures of the regional hospitals are estimated
annually by Statistik Austria by a methodology
agreed on with the state governments.

4. An international comparison of 2007 R&D
expenditure (Table 13)

The overview table shows Austria’s position
compared to the other European Union member
states and the OECD in terms of the most im-
portant R&D-related indices (Source: OECD,
MSTI 2009-2).

2. GBAORD: Government Budget Appropriations or Outlays for R&D = (official EU translation).



List of Tables

O 0 N O O & W

10

11

12

13
14
15
16
17
18
19
20
21
22
23

24

25
26
27
28
29
30
31
32
33
34
35
36
37
38
39

Global estimate for 2010: gross domestic expenditure on R&D Financing of research and experimental development carried
out in Austria in 1993-2010

Global estimate for 2010: gross domestic expenditure on R&D Financing of research and experimental development carried
out in Austria in 1993-2010 (in percent of GDP)

Annex T of the Auxiliary Document for the Federal Finances Act 2010

Federal expenditure on research and research promotion, 2007 to 2010

Federal expenditure in 1993-2010 for research and research promotion by socioeconomic objectives

Federal expenditure in 2008 for research and research promotion by socioeconomic objectives and ministries
Federal expenditure in 2009 for research and research promotion by socioeconomic objectives and ministries
Federal expenditure in 2010 for research and research promotion by socioeconomic objectives and ministries
General research-related university expenditure by the federal government in 1999 to 2010

Research promotion schemes and contracts awarded by the federal government in 2008, broken down by recipients (by
economic sectors/areas) and awarding ministries

Research promotion schemes and contracts awarded by the federal government in 2008, broken down by recipients, socio-
economic objectives and awarding ministries

Research promotion schemes and contracts awarded by the federal government in 2008, broken down by scientific branches
and awarding ministries

An international comparison of research and experimental development (R&D) in 2007

Expenditure on research and experimental development 1993 to 2007 broken down by researching and financing sectors
Employees in research and experimental development 1993 to 2007 broken down by sectors of performance

Employees in R&D in 2007 broken down by sectors of performance and employment categories

Employees in R&D in 2007 broken down by sectors of performance, employment categories and gender

Employees in R&D in 2007 broken down by state and employment categories

R&D expenditure in 2007 broken down by performance area and types of expenditure

R&D expenditure in 2007 broken down by state and types of expenditure

R&D expenditure in 2007 broken down by performance area and types of research

R&D expenditure in 2007 broken down by state and types of research

R&D expenditure in 2007 broken down by state (according to the location of the headquarters / according to the location or
the R&D)

Financing of expenditure for research and experimental development (R&D) in 2007 by sectors of performance/ survey areas
and financing sectors

Financing of R&D expenditures in 2007 broken down by state and financing area

Gross regional product (GRP), gross domestic expenditure on R&D and regional research intensities for 2007
Higher education sector: Employees in R&D in 2007 broken down by fields of science and occupation
Higher education sector: R&D expenditure in 2007 broken down by fields of science and type of expenditure
Higher education sector: R&D expenditure in 2007 broken down by fields of science and type of research
Higher education sector: Financing of R&D expenditures in 2007 broken down by fields of science and financing area
Universities: Employees in R&D in 2007 broken down by fields of science and occupation

Universities: Employees in R&D in 2007 — Distribution of working hours in percent by fields of science
Universities: Researchers in 2007 broken down by fields of science, gender and age group

Universities: R&D expenditure in 2007 broken down by fields of science and type of expenditure
Universities: R&D expenditure in 2007 broken down by fields of science and type of research

Universities: Financing of R&D expenditures in 2007 broken down by fields of science and financing area
Government sector: Employees in R&D in 2007 broken down by fields of science and occupation
Government sector: Employees in R&D in 2007 broken down by legal entity and occupation

Government sector: R&D expenditure in 2007 broken down by fields of science and type of expenditure



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

Government sector: R&D expenditure in 2007 broken down by legal entity and type of expenditure

Government sector: R&D expenditure in 2007 broken down by fields of science and type of research
Government sector: R&D expenditure in 2007 broken down by legal entity and type of research

Government sector: Financing of R&D expenditures in 2007 broken down by fields of science and financing area
Government sector: Financing of R&D expenditures in 2007 broken down by legal entity and financing area
Private non-profit sector: Employees in R&D in 2007 broken down by field of science and occupation

Private non-profit sector: R&D expenditure in 2007 broken down by field of science and type of expenditure
Private non-profit sector: R&D expenditure in 2007 broken down by field of science and type of research

Private non-profit sector: Financing of R&D expenditures in 2007 broken down by field of science and financing area
Corporate sector: Employees in R&D in 2007 broken down by indutsry and number of employees

Corporate sector: Scientists and engineers in R&D in 2007 broken down by industry, education and gender
Corporate sector: R&D employees in 2007 and expenditure for R&D in 2007 by state

Corporate sector: R&D expenditure in 2007 broken down by industry, number of employees and type of expenditure
Corporate sector: R&D expenditure in 2007 broken down by field of science and type of research

Corporate sector: Financing of R&D expenditures in 2007 broken down by industry and financing sector

FFG: Funding statistics 2009 — General overview

FFG: Subsidised projects in 2008 according to the classification of economic activities (NACE)

FFG: Funding statistics 2009 by state

FFG: Funding statistics 2009 by type of organisation

FWF: Approvals by research locations (€ million) 2009

FWF: Overview of research funding (€ million)

FWF: Funded research personnel 2007-2009

FWF: Approvals of stand-alone projects by major discipline clusters 2009

aws: Overview of performance in consultation and service portfolio 2009

aws: High-technology consultation, mentoring and mediation 2009



Statistical Annex

*T 9|qeL "JO S8}0U3004

(U918.11935Q) 1ISIIEIS 1[elSUESIPUNE) YILSAY MILSILYLS 31n0S
0102 1udy 91 :smeis

er'e8z  689/¢c [8T8¢ 8L0Lc 91'9G¢ 8GEvc 8L¢E¢ 0€€cc G88I¢ 0G¢Ic €9/0¢ 86°L61 G8O06T 8Y'€8T  GI'08T  I9vLT 1091  OT'6ST (Uolg 3 U1) (9 d@9 [BUIWON T
700 700 700 70'0 70°0 700 700 €00 €00 €00 €00 700 €00 €00 ¢0'0 200 00 ¢0'0 9U30
o er'o 770 S0 S0 S0 770 S0 9’0 110 6€°0 L0 9¢'0 920 61°0 1o 900 70'0 « Peoiqy
0¢T 14 174! 7! 61T €T'T 90T 01 96'0 980 180 8.0 7.0 vL0 ¢L0 120 L0 1L0 (¢ 40935 8jelodi0)
v1°0 v1°0 €10 01'0 60°0 v1°0 600 €10 80'0 €10 cro 010 L0°0 600 600 600 010 80'0 (SIUALILIBNOZ BelS
160 680 780 1£0 690 L0 €90 290 290 79°0 650 19°0 850 650 650 €90 79°0 090 (1JUBWILIBAOF [eIapay
:q paoueul} 4aiym o
(d@9 40 %e se) a3y

sz erc 89T ST T sye 9T %T ylT 0T 6T 06T 8T 0LT 09T ST €S Syl o SINypUA 2NSAWOP S5O
010z 600z 18002 | £00Z 9002|002 | %00z | €00z |200z | 100z l000Z |666L [866L |L661 [966) |cesl |veel leesl | Buioueu]

(d@9 Jo waasad un)
010Z-£661 Ul eLySNY Ul Ino patiues juawdojanap |eluawiiadxa pue yaeasal jo Julosueuly '3y uo ainypuadxa a13sawop $s019 :0|0Z 104 AjLWIISA [eqo|Y :Z 3|qeL

—

"0T0Z YoJe|\ 152210} D100 ‘(04| M) YO.e9SaY D1L0U09T JO 3INIsU| Uellsny :0T0Z "elISNY %1ISIelS 6002-€66T (9
‘elijsny yiisiels Ag spew sajewss :0102-800¢ PUe G002 ‘€002 ‘10026661 ‘L661-7661 "SHnsal

KoMns :/00Z PUB 9002 ‘Y00Z ‘2002 ‘8661 ‘€661 "10308s Jijoid-uou a1eald sy} woiy pue Sujoueuly 91jgnd JYJ0 PUB SUOIINIIISUI SOUBINSUI [BIOOS ‘Ssiaquieyd ‘(euusip Buipn|oxs) sjuswuianog 8ol Aq Suloueuld (G
‘uoljesisuows( pue juswdojersq [e2180[0uyd8] ‘Yoiessay 40} sawiweld

-01d yiomaWwel4 N3 Sy} WOk suinlal BUIPN|oUl GEET Wod4 "eLIsNY YSHelS Aq apew selewniss :0102-800Z PUB GOOZ ‘€002 ‘10026661 ‘L66T-¥66T "SHNSSI ASMNS /002 PUE £00Z ‘2002 ‘8661 ‘€661 (¥
*J0}09S [BIISNPUI BY} Ul 82J8WLWI0Y JO JaqUIBY) UBLISNY 8U} AQ ‘€66 T [13UN ‘PUB SI0}08S DIWOU0IS |[B Ul BIISNY Y1ISIIelS Ag pa1onpuod skenins

@Y 28U} JO S}insau Jo siseq ay} Uo eLisny X11slielS Aq sejewns3 :0T102-8002 PUe G002 ‘€002 ‘10026661 ‘L661-¥661 'sHNsal ksnns 100z PUe 9002 ‘Y00Z ‘2002 ‘8661 ‘€661 'sseulsng Aq Buldueul] (g

*$921140 JUBWILIANOS B1e)s By Aq patiodal aanjipuadxe @9y JO SAJRWIISS By} U0 paseq :0T0Z-800Z PUB GOOZ ‘€002 ‘10026661 ‘L661-¥66T "SHNSAI A9MNS /002 PUE $00Z ‘2002 ‘8661 ‘€661 (2
*(90UBUI4 JO JBISIUI [BIOPBS :80IN0S) 8|qe|I_AR A|IUBLIND UOITeWLO Ul UO paseq 1no pied aq 0} pejoadxe swiniwaid YoJeasas 104 UOI[[IW 0'GEES S [|9M Se ‘Juall
-dojana( pue A3010Uyd3] ‘Yo4eaSaY 40§ UOIIBPUNOS [BUOITRN UO|[IW O°Z93 /oM (| Xauuy jo Jed jou) papn|oul os|y "(38PNG)0T0Z OV SeouBUI4 [BIopa4 dU} 40j JUBWINJ0Q AJel|IXNY BY} JO g Med/] Xauuy ‘0102
"1no pied swniwaid yoJeasas uolj|iw §'/E€3 pue juswdo|aasq pue ASojouyos] ‘yolesssy
10} UOI}BPUNOS [UOIIEN UOI||IW G'/93 1aJom (| Xauuy jo Jed jou) papn|oul os|y "(0T0Z |14dy Jad se ‘9dueuld o J3ISIUIN [B1OPa4) 6002 HNSa4 Aieuiwi|aid uo paseq g Hed/| Xauuy jo Jelp Aleuiwijaid :6002
"1no pred swinjwaid yo4easal uol(|iw 9'0yES pue Jusw
W Q' 163 :elem (1 xauuy jo Led jou) papn|oul 0S|y *(|en1oe)0T0Z 10V SeoueUl{ [eiapad ay3 40j JuBWINJ0Q Alel|IXNY 3y} JO q Ued/] Xauuy ‘8002
'¢00¢2/909
‘0U || 83189z MeT [esepad Japun 1no pled swniwaid YoJessas uolj|iw £ TZ T3 pue juswdo|aasq pue ASojouyods] ‘Yolessay J0oj UOIRPUNOS [BUOIIBN UOI[[IW "3 ‘84oMm (1 Xauuy jo Med jou) pspnjoul osly "G00z
‘(lenjoe) 10y sadueulq [e4opa4 By} Joj Juswnooq Aleljixny 8y} Jo q Med/L Xauuy :G00¢ Pue €002 ‘1002-6661

‘£66T-7661 (411 Bulpnjoul osje ZOOZ PUe 866T ‘€66 T Ul PUE Spuny uoijowold Ydieasal OM} 8y} ‘pun4 82UsIdS UBLSNY 3U} BuIpN|oul JUBWUIBA0S |eJapay) s}nsal AoAINS :£00Z PUe #00Z ‘2002 ‘8661 ‘€661 (1

(Yo1a44e3sQ) Y13SIielS ejsuesepung) VI¥1SNY MILSILVLS :aainog
0102 Iudy 91 :smeis

d@9 40 %e se a3y
U0 81n}ipuadxa 913SaWIOp SS9 “¢

-dojansq pue ASojouyos] ‘yoieasay 40} UOIIRPUNOS [BUOIEN UO

9.7 €L'¢ 89°C ¥5¢ Lre 8¢ 9¢¢ 9¢¢ 1484 L0 76T 06T 8LT 0LT 09T SST €51 Sr'1

¢v'e8c  68'9Lc  L8'18C 8L0Lc 91'9G¢ 8G'EVC 8L'TEC  0€'€c 888l 0G¢lZ  €9/0¢c 86°L61 G8O06T 8Y'€8T  GI08T  I9WLT  TO/9T  9T'6ST (uo1Ig 3 u1) (9d@9 [BUIWON T
v6'8IT  GL9TT  v8'GIT  ¥O€IT  02'90T ¢€96  6v/8  6CTL 6085 80V  €0L  650L 9896  [v'iy  [¢¢e€  T6T€  96°0E  ¢¥8¢C 9430
I€VLT'T GTIST'T 2L8ve'T v20€e'T GE'E9T'T 1G7/80'T T9°910'T 92°600'T L6'TO0T 0E'€I8 01008 T16'8EL €9¥89  T1Z'8Ly  00'LEE OT'06T 25901 696§ « Peoiqy
€C18E'e 26'LLE'E TET8Y'E OVYvE'S 00£50° S6°0SLC SS'SLY'C S6LCC 290607 L8VEST Cv¥89T SCGYST EY8IYT 6S2SET 9L062T 0SEECT ev6LI'T 078211 (¢ 401995 @jelodio)
€668  ¢9'/6E GE'WSE 8I'€9C 86'6T¢  LI'0EE 88/0c ¢9T6C 9¢TLI  v1°08¢ 0S8  €290¢ Tvewl  GE/9T  90°6ST  68°€ST  698ST  [9°6CT (SIUBLILIBN0Z Be)S
CETVL'T TLeLv'e 8L°95E'T 96°9T6'T 90°2LLT 98°UILT 20°29r'T 98°W6E'T LETIET O0L0SE'T 2¥'5ee'T 28°002'T 19601 6G'LLOT 9¥'990°T 82'260T YI'GLOT CI'LS6 (1JUBLILIBNOZ [BJapay
:Aq paoueul} yarym Jo

(uonpiu 3 ul) 3y

EIG0BL SUGVEL OULSS'L T8990 6GBIEY LBBI0Y CTGYZS 8GTYOS TCY8YY GO'EGEV (9BA0Y 0BTILE EHG6EE TTCLIT STGYT 8YTOLT ELOSST TEEOET oy ouads omsauop ssoig |

0102 16002 ]800 | £002 19002 15002 |%002 |€00Z 12007 | 1002 0002 1666l |866L |L66L [966L lS66l [v66L lessl | Budueud

010Z-€661 Ul eLysny ul Ino parues juswdojaAap [ejuswiiadxa pue yaleasas jo Suioueuly g:3yY uo ainypuadxa Jisawop sso1Y :0|0Z 10§ Sjewiisa [eqoy :| ajqeL

Research and Technology Report 2010

206



Table 3

Annex T

of the Auxiliary Document for the Federal Finances Act of 2010

Federal expenditure on research from 2008 to 2010 by ministry

The following overviews for 2008-2010 are divided into two sections:

1. Contributions from federal funds paid to international organisations
aimed at research and the promotion of research (Part a)

2. Other federal expenditure on research and research promotion
(Part b, federal research budget)

This list is made out primarily with a view to the research impact, which in its concept goes be-
yond Item 12 “research and science” and which is based on the research concept as used by the
OECD'’s Frascati manual and applied by STATISTIK AUSTRIA in its research statistical surveys.

Research-effective shares of federal expenditure are thus to be found not only in the expenditure
on Item 12 “research and science”, but also in other items.

Please note:
The notes on the following overviews can be found in the appendix to Annex T.

Statistik Austria (Bundesanstalt Statistik Osterreich)
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BUNDESVORANSCHLAG 20
Forschungswirksame Ausgaben des Bundes ()
(Betrdge in Millionen Euro)

10

a) Beitragszahlungen aus Bundesmitteln an internationale Organisationen, die Forschung und Forschungsforderung (mit) als Ziel haben

Bundesvoranschlag 2010 | Bundesvoranschlag 2009 Erfolg 2008
AB| VA-Post Bereich-Ausgaben hievon hievon hievon
VA-
Ansatz Nr. [Ugl [Bezeichnung Anm. |Insgesamt | % |Forschung |Insgesamt | % |Forschung |Insgesamt | % |Forschung
Bundeskanzleranmt :
1/10007 437800 (001 [Mitgliedsbeitrag fur OECD ....................... 3,150| 20 0,630 3,100 20 0,620 2,902| 20 0,580
7800003 |0ECD-Energieagentur (Mitgliedsbeitrag) . 0,230 20 0,046 0,230{ 20 0,046 0,232 20 0,046
1/10008 437800 {009 |OECD-Beitrage zu Sonderprojekten ................ 0,020] 20 0,004 0,020] 20 0,004 0,026| 20 0,005
Summe Bereich 10... 3,400 0,680 3,350 0,670 3,160 0,631
BM fiir europdische und internationale
Angelegenheiten:
1/1203643 | 7801 Institut der WN fur Ausbildung und Forschung
(UNITAR) i 0,030 40 0,012 0,030 40 0,012 0,020 40 0,008
7831 Beitrag zum Budget des EUREKA-Sekretariates ..... 0,001] 52 0,001 0,001| 52 0,001 .......... A P,
7841 Drogenkontrollprogramm der VN (UNDCP) ........... 0,550 20 0,110 0,550{ 20 0,110 0,350( 20 0,070
111203743 [ 7260 Internationale Atomenergie-Organisation (IAEQ) .. 3,000( 35 1,050 3,000 35 1,050 2,736) 35 0,958
7801 Organisation der VN fur industr .Entwicklung
(UNIDO) ottt 0,940 46 0,432 0,940| 46 0,432] ...
7802 Organisation d.VN f.Erziehung,Wissenschaft
u.Kultur (UNESCO) ..............oooooiiiiiiii. 1,000] 30 0,300 1,000] 30 0,300 3,340] 30 1,002
Summe Bereich 12... 5,521 1,905 5,521 1,905 6,446 2,038
BM fur Arbeit, Soziales und Konsumentenschutz:
1/2100843 7802 Europarat - Teilabkommen ........................ 0,001} 20 0,000 0,001] 20 0,000]. ...t
BM fir Gesundheit:
1/24007 1437802 Weltgesundheitsorganisation ..................... 3,698 30 1,109 3,698 30 1,109 2,809 30 0,843
7807 Europ. Maul- u. Klauenseuchenkommission 0,010] 50 0,005 0,010] 50 0,005 0,009] 50 0,005
7808 Internat.Tierseuchenamt .............. . 0,108 50 0,054 0,108| 50 0,054 0,109 50 0,055
1124008 |43 |7802 Europarat Teilabkommen .......................... 0,165] 20 0,033 0,165] 20 0,033 0,034] 20 0,007
Summe Bereich 24... 3,981 1,201 3,981 1,201 2,961 0,910
BM fir Unterricht, Kunst und Kultur:
1/30008117800 {001 |OECD-Schulbauprogramm ........................... 0,028100 0,028 0,027]100 0,027 0,028100 0,028
BM fiir Nissenschaft und Forschung:
1131117127271 Verpflichtungen aus internationalen Abkommen .... 0,092| 50 0,046 0,092] 50 0,046 0,007{ 50 0,004
4317801 Beitrage fur internationale Organisationen ...... 0,700 50 0,350 0,700{ 50 0,350 0,673[ 50 0,337
1131118112|7271 Verpflichtungen aus internationalen Abkommen . ... 0,564| 50 0,282 0,564| 50 0,282 0,597] 50 0,299
7800 OECD-CERI-Mitgliedsbeitrag ...................... 0,001{100 0,001 0,001{100 0,001].......... RN PO
1/31178143|7263 Mitgliedsbeitrdge ...................iii 0,648(100 0,648 0,6481100 0,648 0,648]100 0,648
1/31187)12 (7805 ES0 4,900(100 4,900 4,777(100 4777 . ... Y U
43(7801 Beitrag fur die CERN .....................ooo. 16,893|100 16,893 16,7241100 16,724 14,616]100 14,616
7802 Molekularbiologie - Europdische Zusammenarbeit .. 2,100]100 2,100 2,100{100 2,100 2,081]100 2,081
7803 World Meteorological Organisation ............... 0,400/ 50 0,200 0,400 50 0,200 0,340 50 0,170
7804 Europaisches Zentrum fur mittelfristige
Wettervorhersage .................. .. 1,000{100 1,000 1,000{100 1,000 0,863(100 0,863
1/31188112|7803 Beitrdge fur interationale Organisationen . .. 0,800] 50 0,400 0,800] 50 0,400 0,664] 50 0,332
43 (7281 Internationale Forschungskooperation ............ 0,000]100 0,000 0,000]100 0,000 0,000]100 0,000
Summe Bereich 31... 28,098 26,820 27,806 26,528 20,489 19,350
BM fir Wirtschaft, Jugend und Familie:
1140007 |43|7810 Internationales Buro fur MaRe und Gewichte (BIPM) =« 0,123] 80 0,098 0,123] 80 0,098 0,123] 80 0,098
Internationale Organisation f.d. gesetzliche
MeBwesen (OIML) ... * 0,013( 80 0,010 0,013] 80 0,010 0,013| 80 0,010
Internationales Institut fur Kaltetechnik (IIF) .« 0,008 80 0,006 0,008 80 0,006 0,008 80 0,006




Beilage T

BUNDESVORANSCHLAG 20
Forschungswirksame Ausgaben des Bundes ()
(Betrage in Millionen Euro)

10

a) Beitragszahlungen aus Bundesmitteln an internationale Organisationen, die Forschung und Forschungsforderung (mit) als Ziel haben

Bundesvoranschlag 2010 | Bundesvoranschlag 2009 Erfolg 2008
AB| VA-Post Bereich-Ausgaben hievon hievon hievon
VA-
Ansatz Nr. |Ugl |Bezeichnung Anm. |Insgesamt | % |Forschung |Insgesamt | % |Forschung |Insgesamt | % |Forschung
(Fortsetzung)
1/40007 |43]7810 Internationale Union fur Geodssie und
Geophysik (UGGI) ...........ccoovviiiiiiiiinnn. * 0,004| 80 0,003 0,004] 80 0,003 0,004| 80 0,003
78017 Beitrag zur internationalen Arbeitsorganisation . |.......... R P B TR 2,116 8 0,169
Summe Bereich 40... 0,148 0,117 0,148 0,117 2,264 0,286
BM fur Verkehr, Innovation und Technologie:
1134337 |12|7800 ESA - Beltrag ... L 100 14,933
43|7801 FUMETSAT o e 100 2,877
7802 0FECD-Energieagentur ...........ccccciiiiiiiiiiins |, AP U P S 100 0,065
1/34338 127801 Beitrage fur internat. Organisationen ........... 0,060/ 100 0,060 0,060/ 100 50 0,042
4317800 OECD-Energieagentur
(Beitrag zu den Projektkosten) 0,050]100 0,050 0,050]100 100 0,002
1/34377 |12 (7800 ESA - Beitrag .................. ... 15,969 (100 15,969 15,569 (100 .
4317801 EUMETSAT .o 0,001]100 0,001 0,001{100
7802 OECD-Energieagentur ............... 0,060100 0,060 0,060(100
1/34378 12 (7802 ESA-ARIANE V ...................... 0,571]100 0,571 0,571{100
7803 ESA-DRTMArtemis ................... 0,076]100 0,076 0,076]100 P PUUT
7806 ESA-EOPP ... ..o 0,165(100 0,165 0,165]100 .
7807 ESA-ENVISAT ...t 0,750/100 0,750 0,750{100 .
7808 ESA-METOP ... ..o 0,001]100 0,001 0,001{100 ..
7809 ESA-GSTP ... 2,000(100 2,000 2,000{100 100 2,500
7810 ESA-FESTIP ... ...t 0,001]100 0,001 0,001{100 U DU,
7811 ESA-MSG ..o 0,075]100 0,075 0,075]100 o
7812 ESA-ARTES ... ..., 1,201(100 1,201 1,201]100 100 4,203
7813 ESA-EOEP ... 3,582(100 3,582 3,582(100 100 3,107
7815 Neue ESA-Programme ................ 1,542100 1,542 1,9421100 100 3,044
7816 ESA-AURORA ... 1,000(100 1,000 1,000/100 100 0,733
7817 ESA-ELIPS ... ... ...l 0,300/100 0,300 0,300{100 100 0,495
7818 ESA-Earth Watch GMES .............. 1,169100 1,169 1,1691100 100 1,053
7819 ESA-GalileoSat .................... 6,000/100 6,000 6,000{100 100 2,774
7840 EUMETSAT o 4,067]100 4,067 4,067]100 P PUUU
Summe UG 34... 38,640 38,640 38,640 36,487
1141007 |43 |7800 Europsische Konferenz der Verkehrsminister (CEMT)=« 0,084 6 0,005 0,084| 6 6 0,005
Internationale Zivilluftfahrtorganisation (ICAO) « 0,426] 20 0,085 0,379] 20 20 0,085
Europaische Zivilluftfahrtskonferenz (ECAC) ..... * 0,038( 10 0,004 0,038 10 10 0,004
1/41008 |43 | 7800 Institution fur den Lufttransport (ITA) ......... * 0,001] 40 0,000 0,001] 40 40 0,000
Standige Internat. Vereinigung
f.Schiffahrtskongresse (AIPCN) ................. * 0,002| 50 0,001 0,002| 50 50 0,000
1/41027 437800 Beitrage an internationale Organisationen (UIT) .+ 0,391 20 0,078 0,391 20 20 0,030
1/41248 33 [7800 Beitrage an internationale Organisationen ....... 0,025]100 0,025 0,025]100 100 0,015
Summe UG M. 0,967 0,198 0,920 0,139
Summe Bereich 41... 39,607 38,838 39,560 36,626
BM fiir Land- u.Forstwirtschaft,Unwelt
u.Hasserwirtschaft:
1/42007 |43 [7801 FAO-Beitrdge ...........oiiiiiiiiiiiiii, 3,130| 50 1,565 3,100] 50 1,550 2,981| 50 1,491
1/42008 |43 [7800 Internationales Weinamt ......................... * 0,028] 50 0,014 0,028| 50 0,014 0,028] 50 0,014
Europdische Vereinigung fur Tierproduktion ...... * 0,011] 50 0,006 0,011] 50 0,006 0,013] 50 0,007
Europaische Pflanzenschutzorganisation .......... * 0,020] 50 0,010 0,020 50 0,010 0,020 50 0,010
Internationale Kommission fur Be- und
Entwdsserungen ... * 0,002] 50 0,001 0,002] 50 0,001 0,002| 50 0,001
Summe UG 42... 3,191 1,596 3,161 1,581 3,044 1,523
1143007 |43 7817 ECE-EMEP-Konvention/Grenzuberschreitende
Luftverunreinigung ... 0,051]100 0,051 0,051{100 0,051 0,031{100 0,031
1/43106|21(7810 Unweltfonds der Vereinten Nationen 0,523] 30 0,157 0,523] 30 0,157 0,400| 30 0,120
1/43108|21(7800 RAMSAR - Abkommen ................. . ool 0,021] 50 0,011 0,021] 50 0,011 0,021| 50 0,011
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Beilage T Forschungswirksame Ausgaben des Bundes ()
(Betrdge in Millionen Euro)
a) Beitragszahlungen aus Bundesmitteln an internationale Organisationen, die Forschung und Forschungsférderung (mit) als Ziel haben
Bundesvoranschlag 2010 | Bundesvoranschlag 2009 Erfolg 2008
AB| VA-Post Bereich-Ausgaben hievon hievon hievon
Axé;tz Nr . [Ugl [Bezeichnung Anm. | Insgesamt | % |Forschung |Insgesamt | % |Forschung |Insgesamt | % |Forschung
(Fortsetzung)
1/43108(21|7800 Wetlands Interntional ........................... 0,022] 50 0,011 0,022] 50 0,0M] o
Summe UG 43... 0,617 0,230 0,617 0,230 0,452 0,162
Summe Bereich 42... 3,808 1,826 3,778 1,811 3,49 1,685
Summe Abschnitt a)... 84,592 71,415 84,172 71,088 76,082 61,554
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b) Ausgaben des Bundes (ausgen. die bereits im Abschnitt a) ausgewiesen sind) fir Forschung und Forschungsforderung (Bundesbudget-Forschung)

Bundesvoranschlag 2010 | Bundesvoranschlag 2009 Erfolg 2008
AB| VA-Post Bereich-Ausgaben hievon hievon hievon
VA-
Ansatz Nr. |Ugl |Bezeichnung Anm . |Insgesamt | % |Forschung |Insgesamt | % |Forschung |Insgesamt [ % |Forschung
Bundesgesetzgebung:
110210643 [7330 {086 |Nationalfonds fur Opfer des Nationalsozialismus . 3,500 5 0,175 3,500 5 0,175 oo
Bundeskanzlerant :
1/10008 |43 {7280 {300 |Werkvertrage, Veranstaltungen, Veroffentl. -
Raumplanung ..............cooiiiiiiiii 0,850] 15 0,128 0,650| 15 0,098 0,256] 15 0,038
7285 Raumordnungskonferenz . 0,450] 50 0,225 0,450] 50 0,225 0,443] 50 0,222
11107 Dienststellen .............cccoiiiiiiiiiiiiae o, e e 11,343 1 0,113
1/1010 Staatsarchiv und Archivamt 7,098 5 0,355 7,106 5 0,355 7,032 1 0,070
17102 Bundesstatistik ... 50,393 1 0,504 50,393 1 0,504 57,651 1 0,577
Summe Bereich 10... 58,791 1,212 58,599 1,182 76,725 1,020
BM fir Inneres:
111172 |42 Bundeskriminalamt ....................o 8,504 8 0,680 8,634 8 0,683 8,667 8 0,693
BM fir Justiz:
1/13006 |12 |7667 Institut fur Rechts- und Kriminalsoziologie ..... 0,130]100 0,130 0,130/100 0,130 0,103{100 0,103
BM fir Landesverteidigung und Sport:
1/14108 |41 (4691 Versuche und Erprobungen auf kriegstechnischem
Gebiet ... ... 0,250| 10 0,025 0,679] 10 0,068 0,497] 10 0,050
11144 112 Heeresgeschichtl. Museum, Militadrhistorisches
Institut ... 5,782| 41 2,371 5,463 41 2,240 4,177 41 1,713
22 Heeresgeschichtl. Museum, Nilitdrhistorisches
Institut ..o L 0,003| 41 0,001
Summe Bereich 14... 6,032 2,396 6,142 2,308 4,677 1,764
BM fiir Finanzen:
1/15008 |43 (6441 Arbeiten des Wifo ...l 3,630| 50 1,815 3,490 50 1,745 3,389 50 1,695
6443 Arbeiten des WIIN .. 0,928 50 0,464 0,893 50 0,447 0,867| 50 0,434
6444 Arbeiten des WSR ... 1,183] 50 0,592 1,137] 50 0,569 1,102| 50 0,551
1/15296 |43 | 7661 Institut fur Finanzwissenschaft und Steuerrecht . 0,011f 50 0,006 0,011f 50 0,006 0,011] 50 0,006
7662 Institut fur hohere Studien und wiss. Forschung . 1,189 50 0,59 1,143| 50 0,572 1,110( 50 0,555
7663 Forum Alpbach ......... ... 0,049 50 0,025 0,047 50 0,024 0,044 50 0,022
Summe UG 15... 6,990 3,497 6,721 3,363 6,523 3,263
... .. Forschungswirksamer Lohnnebenkostenanteil ....... 29,534 (100 29,534 29,735]100 29,735 29,697]100 29,697
Summe Bereich 15... 36,524 33,031 36,456 33,098 36,220 32,960
BM fiir Arbeit, Soziales und Konsumentenschutz:
112011812 Arbeitsmarktpolitische MaBnahmen gemaR AMFG
und AMSG ... 0,250|100 0,250 0,250{100 0,250 0,205{100 0,205
112100612 {7669 [900 | Subventionen an private Institutionen/Forschung . 0,001{100 0,001 0,001{100 0,001 0,030{100 0,030
1/21008 |12 (4035 {900 [Handelswaren zur unentgeltlichen Abgabe/F ....... 0,001{100 0,001 0,001{100 [UR[0) | A N
72711900 |Entgelte f. sonst. Leistungen an Einzelpers./F .. 0,001]100 0,001 0,001]100 0,001 ...
7276 Entgelte f. sonst. Leist. v.
Einzelpers./Grundsatzforschung ................ 0,001{100 0,001 0,001]100 0,001)..coeeve ]t
72811900 |Sonstige Leistungen von Gew.Firm. u. jur.Pers./F 0,001{100 0,001 0,001[100 0,001f..........]... o
7286 S. Leist. v. Gew., Firm. u. jur.
Pers./Grundsatzforschung ...................... 1,123[100 1,123 1,091[100 1,091 1,012{100 1,012
4317261 Mitgliedsbeitr. an d.Forschungsinst. f.
Orthopadie-Technik .....................cooo... 0,190/100 0,190 0,184[100 0,184 0,179]100 0,179
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Forschungswirksame Ausgaben des Bundes ()
(Betrdge in Millionen Euro)

b) Ausgaben des Bundes (ausgen. die bereits im Abschnitt a) ausgewiesen sind) fur Forschung und Forschungsforderung (Bundesbudget-Forschung)

Bundesvoranschlag 2010 | Bundesvoranschlag 2009 Erfolg 2008
AB| VA-Post Bereich-Ausgaben hievon hievon hievon
VA-
Ansatz Nr. [Ugl [Bezeichnung Anm. |Insgesamt | % |Forschung |Insgesamt | % |Forschung |Insgesamt | % |Forschung
(Fortsetzung)
1121008 |43 | 7262 Beitrag a.d. Europ. Zentrum f. Wohlfahrstpol.
u. Sozialfor. ......... ... 0,619( 50 0,310 0,619] 50 0,310 0,687| 50 0,344
7280 Sonstige Leistungen v. Gewerbetreib., Firmen
U, Jur. Pers. o 4,951 4 0,198 5,385 4 0,215 4,882 4 0,195
1/21816 437660900 [Subventionen an private Institutionen 2,268] 2 0,045 2,268| 2 0,045). ...l
1/21818| |7280 Sonstige Leistungen v. Gewerbetreib., Firmen
U, JUr. Pers. oo 0,736( 16 0,118 0,736] 16 0,118 0,696 4 0,028
1/21828| |7280 Sonstige Leistungen v. Gewerbetreib., Firmen
Ul JUr. PerS. oo 0,945 5 0,047 0,945 5 0,047 0,599 9 0,054
Summe UG 21... 10,837 2,036 11,233 2,015 8,085 1,842
Summe Bereich 21... 11,087 2,286 11,483 2,265 8,290 2,047
BM fir Gesundheit:
1/24000 Zentralleitung ...........coocooiiiiiiiiiii. 0,605(100 0,605 0,605]100 0,605 0,605/100 0,605
1/24107)21(7420 Laufende Transferzahlungen, Ernghrungsagentur
(Ges.m.b.H) «oooo 32,704] 4 1,308 32,704] 4 1,308 37,503| 4 1,500
1/24206)21|7660|900 [Subventionen an sonstige private Institutionen .. 4,824] 6 0,289 4,824 6 0,289 4,733] 6 0,284
7663900 |Ludwig Boltzmann-Gesellschaft ................... 0,050(100 0,050 0,050{100 0,050 0,159(100 0,159
1/24208121]7270 ( 0,098 6 0,006 0,098 6 0,006 0,066 6 0,004
7280 )Vorsorgemedizin; Grundlagenermittlung ......... ( 3,060 6 0,184 1,340 6 0,080 0,930 6 0,056
1/24226121(7660900 | Subventionen an sonstige private Institutionen .. 1,956| 10 0,196 1,956( 10 0,196 1,929 10 0,193
1/24228121)7270 )Suchtgiftmifbrauch; Grundlagenermittlung ...... ( 0,010{ 10 0,001 0,010{ 10 0,001 0,006| 10 0,001
7280 ) ( 0,246] 10 0,025 0,246| 10 0,025 0,008| 10 0,001
1/24316 VeterindrWesen .............cccooiiiiiiiiiiiiii. 0,456 1 0,005 1,956| 0 0,005 0,360 1 0,004
1/24318 VeterindrWesen ....................o. ... 6,035| 10 0,604 6,035 4 0,241 6,676( 10 0,668
1/24328 Lebensmittel- und Chemiekalienkontrolle 0,419 61 0,256 0,419] 61 0,256 0,269 58 0,156
1/24336 Gentechnologie 0,005( 20 0,001 0,005| 20 0,001 0,005 0 0,000
1/24338 Gentechnologie . ... 0,327( 70 0,229 0,327| 70 0,229 0,295| 96 0,283
1/24348 Strahlenschutz 0,380 48 0,182 0,380 48 0,182 0,182| 68 0,124
Summe Bereich 24... 51,175 3,941 50,955 3,474 53,726 4,038
BM fiir Unterricht, Kunst und Kultur:
1/3000 |43 Zentralleitung (Verwaltungsbereich Bildung) ..... 4,285]100 4,285 4,285]100 4,285 4,285]100 4,285
1/30006 437669 {400 [Bildm.d.EU (ESF-3 nat.A) (FSE-Offensivprogramm) . 0,001{100 0,001 0,001{100 0,001 ...t
1/30207|11|7340 Basisabgeltung (BIFIE) ...................ooo.. 6,500( 80 5,200 6,500{ 80 5,200 . ... e
113020811 Allgemein-padagogische Erfordernisse ... .. 37,530 3 1,079 37,5301 3 1,079 27,040 4 1,079
1/3080 Technische und gewerbliche Lehranstalten 550,356 0 0,073] 547,071 0 0,073] 517,734 0 0,073
1/3083 |11 Technische und gewerbl. Lehranstalten
(zWweckgeb. Gebarung) ...l 8,198 3 0,246 8,198 3 0,246 8,591 3 0,254
1/3090 Padagogische Hochschulen ........................ 150,067] 10 15,007  144,339] 10 14,434]  135,323] 10 13,532
Sunme UG 30 756,937 25,891| 747,924 25,318) 692,973 19,223
1/3201 Kulturangelegenheiten ........................... 192,920] 20 38,584  204,767] 20 40,953 175,725 20 35,145
113204 |13 Kulturangelegenheiten (zweckgeb. Gebarung) ...... 7,107] 20 1,421 7,107] 20 1,421 5,264 20 1,053
Sunme UG 32... 200,027 40,005] 211,874 42,374] 180,989 36,198
Summe Bereich 30... 956,964 65,896 959,798 67.692) 873,962 55,421
1/40233)13|0635 {457 [Wien 1,Burgring 5, Kunsthist.Museum,Gen.San.(BT) 0,100| 23 0,023 0,100] 23 0,023 2,437 23 0,561
0635)458 |Wien 1, Burgring 7, Naturhist.Museum, Gen.San.
(BT e 1,500| 23 0,345 1,500] 23 0,345] . ...
0635)464 |Wien 14 Mariahilferstr.212,Techn.Mus.,
Gen.San.u.Erweiterung ......... ... ...l 0,001] 23 0,000 0,001] 23 0,000 . ..o
Summe Bereich 30 einschl. Bauausgaben ... 958,565 66,264 961,399 68,060] 876,399 55,982
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Bundes (ausgen. die bereits im Abschnitt a) ausgewiesen sind) fur Forschung und Forschungsforderung (Bundesbudget-Forschung)

Bundesvoranschlag 2010 | Bundesvoranschlag 2009 Erfolg 2008
AB| VA-Post Bereich-Ausgaben hievon hievon hievon
VA-
Ansatz Nr. {Ugl |Bezeichnung Anm. |Insgesamt | % |Forschung |Insgesamt | % |Forschung |Insgesamt | % |Forschung
BM fiir Wissenschaft und Forschung:
1/3100 Zentralleitung 31,027] 30 9,308 30,636] 30 9,191 29,721] 30 8,916
173101812 (7024 {110 [Normmieten 4,290 44 1,888 4,290 44 1,888 3,895 44 1,714
7024 [111|Zuschlagsmieten ... 0,001 44 0,000 0,001 44 0,000f.........o]eeifeeiiiiiins
7024 [112|Mieterinvestitionen ............ ... ...l 0,080 44 0,035 0,001 44 0,000f..........]... |,
7024 [113|Betriebskosten ................... 0,440 44 0,194 0,420 44 0,185 0,398 44 0,175
1/3103 Universitdten; Trager offentlichen Rechts ....... 2.713,088| 46| 1.248,020( 2.521,162| 46| 1.159,735| 2.270,562| 46 1.044,459
1/3103812 (7342900 [F&E-Mittel ... 43,000{100 43,000 43,000{100 43,000 0,830{100 0,830
73471900)\Universitats - Infrastruktur (F&F Offensive) .... |.......... A PR A PO, 20,373]100 20,373
1/31048|12(7280 (000 [Externe Gutachten und Projekte .................. 0,815| 46 0,375 1,040| 46 0,478 0,527| 46 0,242
7353[400 |Klinischer Mehraufwand (Klinikbauten) ........... 79,845| 50 39,923 28,392| 50 14,196 47,998 50 23,999
7480 (423 |VOEST-Alpine Medizintechnik Ges.m.b.H. (VAMED) .. 2,600| 50 1,300 10,000| 50 5,000 20,967 50 10,484
1/31108|12(7020{001|Institut fur angewandte Systemanalyse ........... 0,778(100 0,778 0,728(100 0,728 0,766{10 0,766
7271(001|Fulbright-Kommission 0,560 60 0,336 0,560( 60 0,336 0,254| 60 0,152
72791013 |fForte Universitaten .. 0,017{100 0,017 0,037 (100 0,037 ..o ||
7280(013|fForte Universitaten 2,400{100 2,400 2,000(100 2,000 1,8261100 1,826
7330(052 |Hertha Firnberg Programm .......... 1,425]100 1,425 1,4401100 1,440 1,8521100 1,852
7684 Studientdtigkeit im Ausland 1,001] 60 0,601 1,001] 60 0,601 1,851| 60 1,111
7686 Vortragstatigkeit im Ausland 2,200( 60 1,320 2,200( 60 1,320 2,756| 60 1,654
7689 EU-Bildungsprogramme ....................ooooiin 2,000( 60 1,200 2,000( 60 1,200 2,000| 60 1,200
73401090 \Universitatszentrum fir Heiterbildung (Krems) ... |.......... A PR A DU 0,006| 15 0,001
113111 Wissenschaftliche Einrichtungen 4,861( 30 1,458 4,938 30 1,481 4,297| 30 1,289
113112612 Bibliothekarische Einrichtungen ... 0,162| 30 0,049 0,165( 30 0,050 0,172] 30 0,052
173113 Forschungsvorhaben ................ 5,520{100 5,520 1,990(100 1,990 2,338(100 2,338
1/31146 12 Wissenschaftliche Forschung ....... 102,480|100| 102,480  104,580(100| 104,580 5,278(100 5,278
113114812 (7332 {252 |Excellenz Wissenschaft ............ 19,750/100 19,750 9,650(100 9,650 17,2401100 17,240
1/3116 |12 Forschungseinrichtungen ......................... 51,001]100 51,001 16,176 {100 16,176 31,117[100 31,117
113117 |12 Osterr. Akademie der Wissenschaften und
Forschungsinstitute ........................... 80,871]100 80,871 80,285]100 80,285 72,5241100 72,524
113118612 Forschungsvorhaben in internationaler Kooperation 11,0921100 11,092 7,270]100 7,210 3,397(100 3,397
1/3118812 7260 Mitgliedsbeitrage an Institutionen im Inland .... 0,001[100 0,001 0,001{100 0,001f.......... A PORRRRR
7271 ITASA-Stipendien ... 0,004 (100 0,004 0,004 {100 0,004 0,004 {100 0,004
7274 Verpflichtungen aus WTZA ........................ 0,400{100 0,400 0,400(100 0,400 0,300{100 0,300
7275 Stimulierung bilat. Wiss.beziehungen (EP) ....... 0,001]100 0,001 0,001]100 0,001].......... AU PR,
7279 Entgelte fur sonstige Leistungen von
Einzelpersonen ..............ccocoiiiiiiiiii... 0,500(100 0,500 0,500{100 0,500 0,4341100 0,434
7280)001|Leistungen v. Gewerbetreibenden, Firmen und
Jur. Personen ... 23,172(100 23,172 9,033]100 9,033 9,913]100 9,913
72801002 |Entgelte an universitare Einrichtungen .......... 0,300]100 0,300 0,300]100 0,300 0,182]100 0,182
7280(003|Med Austron ..................... 12,4981100 12,498 4,552(100 4,552(. . ... o
7282 Vortrage, Seminare, Tagungen (Unt.) . 0,500(100 0,500 0,500(100 0,500 0,471{100 0,47
7284 Internationales Forschungszentrum 0,001{100 0,001 0,001{100 0,001].......... P
7285 Stimulierung bilat. Wiss.beziehungen (Unt.) ..... 0,050/100 0,050 0,050]100 0,050 0,047]100 0,047
7665 Stiftung Dokumentationsarchiv ................... 0,167 (100 0,167 0,167 {100 0,167 0,167{100 0,167
7681 START-Nittgenstein-Programme .................... 9,200/100 9,200 9,200]100 9,200].......... AU PO,
72791900\ Leistungen von Einzelpersonen (F&E-0ffensive) ... |.......... O O U 0,136]100 0,136
72801900|Leist v .Gewerbetr . Firmen u. jur.Pers.
(FRE-0££ensive) ......cooovviiiieiiieeiia | A PR P e 22,845(100 22,845
1/3123 Bibliotheken .................... 2,096 44 0,922 2,104 44 0,926 2,620 44 1,153
113124 Wissenschaftliche Anstalten ..................... 34,113] 44 15,010 33,487] 44 14,734 30,439 44 13,393
113125 Wissenschaftliche Anstalten
(zweckgebundene Gebarung) ..................... 0,028] 44 0,012 0,028 44 0,012 0,002| 44 0,001
1/31606 12 Fachhochschulen, Forderungen .................... 215,058| 13 27,958|  188,893] 13 24,556 177,397| 13 23,062
Summe Bereich 31... | 3.459,393 1.715,037] 3.123,183 1.527,754] 2.787,902 1.325,097
BM fir Wirtschaft, Jugend und Familie:
1/25118|227270(002 |[Entgelte fur Leistungen von Einzelpersonen ...... 0,074] 20 0,015 0,074| 20 0,015 0,035] 20 0,007
72801002 |Entgelte an Unternehmungen und jur. Personen .... 0,923] 10 0,092 0,923] 10 0,092 1,376( 10 0,138
112538622 | 7664 Forschungsfsrderung gem. § 39i FLAG 1967 ........ 0,250(100 0,250 0,250{100 0,250 0,088{100 0,088
1/25418|11(7270 Entgelte fur sonstige Werkleistungen von
Einzelpersonen ..............cccciiiiiiiiii... 0,313] 10 0,031 0,313} 10 0,031 0,153| 10 0,015
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b) Ausgaben des Bundes (ausgen. die bereits im Abschnitt a) ausgewiesen sind) fur Forschung und Forschungsforderung (Bundesbudget-Forschung)

Bundesvoranschlag 2010 | Bundesvoranschlag 2009 Erfolg 2008
AB| VA-Post Bereich-Ausgaben hievon hievon hievon
VA-
Ansatz Nr. [Ugl [Bezeichnung Anm. |Insgesamt | % |Forschung |Insgesamt | % |Forschung |Insgesamt | % |Forschung
(Fortsetzung)

1/25418111(7280 Sonstige Leistungen v. Gewerbetreib., Firmen
U, Jur. Pers. oo 1,190] 5 0,060 1,190] 5 0,060 1,139] 5 0,057
Summe UG 25... 2,750 0,448 2,750 0,448) 2,791 0,305

113317 Technologie- und Forschungsférderung ............ 104,600)100] 104,600 79,800]100 79,800) 75,143]100 75,143

114009 Bundesamt fur Eich- und Vermessungswesen ........ 84,9711 0 0,200 84,318] 0 0,200 78,619 0 0,200

1/4015636|7660 {900 | Zuschusse an Institutionen nicht Invest. ........ 1,576] 10 0,158 1,199] 10 0,120 4,359( 10 0,436

114015836 7270 Entgelte fur sonstige Werkleistungen von

Einzelpersonen ..., 0,230 50 0,115 0,230| 50 0,115 0,220 50 0,110
7280(100|Werkleistungen von gewerbl. Betrieben, Firmen

U JUr. Pers. oo 5,598 50 2,799 5,534 50 2,767 3,675] 50 1,838
7282 Werkleistungen von Betrieben, Firmen u. jur.

Pers. (TV) oo 0,050 (100 0,050 0,050{100 0,050 0,004 100 0,004

1/4016 Klima- und Energiefonds ......................... 0,001 33 0,000 0,001f 33 0,000 3,129 33 1,033

Summe UG 40... 92,426 3,322 91,332 3,252 90,006 3,621
Summe Bereich 40... 199,776 108,370] 173,882 83,500] 167,940 79,069
BM fir Verkehr, Innovation und Technologie:

1/34133112 {0806 | 122 |Forschungsférderungs GmbH ....................... 0,001]100 0,001 0,001{100 0,001f. ..o
0806 {123 |Austria Wirtschaftsservice GmbH 0,001{100 0,001 0,001{100 0,001) ..o
0806|362 |Karntner Betriebsansiedlungs- und Beteiligungs

GmbH (BABEG) ...\t 0,000(100 0,000 0,000|100 0,000].......... et

1134336 forschungs- und Technologietransfer .. I PUUUUURU o 0,000100 0,000 4,004 (100 4,004

1/3433812 4000 Geringwertige Wirtschaftsguter .......... . 0,001{100 0,001 0,001{100 0,001 ..ot
4035 Handelswaren zur unentgeltlichen Abgabe ......... 0,001]100 0,001 0,001)100 0,001 0,016]100 0,016
4036 Handelswaren zur unentgeltlichen Abgabe

(Druckwerke) ... 0,080{100 0,080 0,080100 0,080 0,135[100 0,135
4570 Forschungspublikationen 0,006 {100 0,006 0,006100 0,006 0,002100 0,002
5710 Werkvertrage Z ..... FEE TR 0,001{100 0,001 0,001{100 e
57101830 |Dienstgeberbeitrage/UB (Werkvertrage) Z ......... 0,001]100 0,001 0,001)100f  0,001|..........]. ]t
5710(870{DG - Mitarbeitervorsorgekassen (Werkvertrage) Z . 0,001{100 0,001 0,001{100 00T
6210 Sonstige Transporte .................ciiii 0,002(100 0,002 0,002{100 0,002 0,006 100 0,006
6300 Leistungen der Post ................ 0,001{100 0,001 0,001{100 0,001].......... o
7020 Sonstige Miet- und Pachtzinse ...... 0,035(100 0,035 0,035{100 0,035 0,039{100 0,039
7232 Reprasentationsausgaben(geb. Post) 0,020]100 0,020 0,020(100 0,020 0,038]100 0,038
7260 Mitgliedsbeitrage an Institutionen im Inland .... 0,020{100 0,020 0,020{100 0,020 0,001{100 0,001
7272 Vortrage, Seminare und Tagungen (Einzelpersonen) 0,001)100 0,001 0,001)100 0,001).......... U PO,
7279 Entgelte fur sonstige Leistungen von
Einzelpersonen .................oooiiiiiiiiiii. 0,050{100 0,050 0,050{100 0,050 0,102{100 0,102
72791001|Technologieschwerpunkte (Einzelpersonen) 0,010100 0,010 0,010{100 0,010 0,002]100 0,002
72791002 |Forschungsschwerpunkte (Einzelpersonen) 0,080]100 0,080 0,080]100 0,080 0,016]100 0,016
7280 Sonstige Leistungen v. Gewerbetreib., Firmen
U Jur. Pers. oo 3,857(100 3,857 2,857 (100 2,857 5,555]100 5,555
72801001 Technologieschwerpunkte (Unternehmungen) ........ 0,783]100 0,783 0,783]100 0,783 0,272]100 0,272
72801002 |Forschungsschwerpunkte (Unternehmungen) ......... 0,740]100 0,740 0,740]100 0,740 0,4971100 0,497
7280(003 |Entgelte an universitdre Einrichtungen .......... 0,050/100 0,050 0,050{100 0,050 0,2281100 0,228
7282 Vortrdge, Seminare und Tagungen (Unternehmungen) 0,020(100 0,020 0,020]100 0,020 0,108]100 0,108
7283 Rat fur Forschung und Technologieentwicklung ... 1,712]100 1,712 1,712]100 1,712 1,627[100 1,627
7420 Laufende Transferzahlungen an Untern. mit
Bundesbet. ... ... 0,200(100 0,200 0,200{100 0,200]. ...t
4317280004 |Unweltprojekt Donaubecken 0,001{100 0,001 0,001{100 0,001 ..ot
1/34346112|7330 (661 |ERP-Fonds (F&E-0ffensive) 0,554 (100 0,554 0,554/100 0,554) . ...
74201000 |Laufende Transferz.an Untern.m.Bundesbet.
(Technologiemill.) ...... ..., 0,001{100 0,001 0,001]100 0,001 .oooeeii ]
7420(900|Zahlungen an Untern. m. Bundesbet.
(FSE-Offensive) ........cooovviiiiiiiiiiiiii, 0,150{100 0,150 0,150100 0,150 0,196]100 0,196
74301000 |Lauf . Transferz.a.d.ubrigen Sektoren
d.Hirtsch.(Tech.mill.) ........................ 0,001{100 0,001 0,001{100 0,001 . ..ot
74301900 |Forschung und Entwicklung (F8E-Offensive) ....... 0,992]100 0,992 0,992]100 0,92 ......... ...
7431 Fachhochschulen-Kooperationen
(Technologiemilliarde) ........................ 0,001}100 0,001 0,001]100 0,001) ..o




Beilage T

b) Ausgaben des

BUNDESVORANSCHLAG 20
Forschungswirksame Ausgaben des Bundes ()
(Betrage in Millionen Euro)

10

Bundes (ausgen. die bereits im Abschnitt a) ausgewiesen sind) fur Forschung und Forschungsforderung (Bundesbudget-Forschung)

Bundesvoranschlag 2010 | Bundesvoranschlag 2009 Erfolg 2008
AB| VA-Post Bereich-Ausgaben hievon hievon hievon
VA-
Ansatz Nr . {Ugl |Bezeichnung Anm. |Insgesamt | % |Forschung |Insgesamt | % |Forschung |Insgesamt | % [Forschung
(Fortsetzung)
1/34346)12 (7432|900 |Lauf . Transfz. a.d.ubr.Sektoren d. Wirtsch.
(F&E Offensive) ..............coviiiiiiiiiiiin, 1,150]100 1,150 1,150]100 1,150 0,133]100 0,133
7670 Verein zur Forderung der wiss. Forschung
(Technologiemill.) ........................... 0,001[100 0,001 0,001{100 0,001 ..o
7680|900 |Phys .Pers.-Ford.beitr. (nicht Invest.)
(FE-Offensive) .........oooiiiiiiiiiieniinn. 0,150(100 0,150 0,150{100 0,150 0,319]100 0,319
1/3434811217279 (900 [Einzelpers. - Entgelte f. sonst. Leistungen
(FSE-Offensive) ..., 0,100{100 0,100 0,100{100 0,100 0,087]100 0,087
7280)001|Sonst . Leist. v. Gewerbetreib.u.jur.Pers.
(Technologiemill.) ..., 0,001{100 0,001 0,001]100 0,001f. ..o ]
7280|900 |Leist.v. Gewerbetr., Firm.u. jur. Pers.
(FSE-Offensive) ..........ooooooiiiiiiiiii, 4,000(100 4,000 4,000(100 4,000
7283|900|Rat f. Forschung u. Technologieentw.
(FSE-Offensive) ...........oooooiiiiiiiii. 0,001[100 0,001 0,001{100 0,001
7330(661|ERP-Fonds (F8E-Offensive) ........... 0,001{100 0,001 0,001{100 0,001
74201900 Zahlungen an Untern.m.Bundesbet. (F&E-0ffensive) 2,895]100 2,895 2,895]100 2,895, ...
74301900 |Forschung und Entwicklung (F&E-Offensive) ....... 0,001]100 0,001 0,001]100 0,001]....
7480 Impulsprogramme (Technologiemilliarde) ..... 0,001]100 0,001 0,001]100 0,001
1/3437612 (7480 Technologieschwerpunkte (Unternehmungen) ... 6,239(100 6,239 6,239(100 6,239
7480]001|Forschungsschwerpunkte (Unternehmungen) . ... 2,861]100 2,861 2,861(100 2,861
1/3437811217279 000 [ Technologieschwerpunkte (Einzelpersonen) . 0,001]100 0,001 0,001]100 0,001
72791001 Forschungsschwerpunkte (Einzelpersonen) .... 0,001]100 0,001 0,001]100 0,001
7280 Technologieschwerpunkte (Unternehmungen) . 0,594 (100 0,594 0,5941100 0,594
7280)001|Forschungsschwerpunkte (Unternehmungen) .. 0,086]100 0,086 0,086]100 0,086]..........]...]oeeennnn.
1134416127425 ARS 0,001{100 0,001 0,001{100 0,001{..
7425(002|AWS - Programmabwicklung ........................ 0,001(100 0,001 0,001{100 0,001{..
113441812 (7425 [AWS oo o 0,001{100 0,001 0,001{100 0,001{..
7425[001|AWS - Administrative Kosten ..................... 0,001[100 0,001 0,001{100 0,001f....
7425(002|AWS - Programmabwicklung ........................ 0,001[100 0,001 0,001{100 0,001
113442 112 Technologie- u. Forschungsférderung
(Wissenschaftl.)/FWF ................. ... ..... 7,708[100 7,708 10,121]100 10,121
1/34456|12(7426 ARC-Zuschusse fur nicht investitionsfordernde
MaBnahmen ....... ... 45,852| 90 41,267 44,852] 90 40,367 41,855 85 35,577
74261001|ARC - Forschungsprogramme ....................... 0,001]100 0,001 0,001]100 (U001 IR I
7426(002|ARC - Technologietransfer ....................... 0,001{100 0,001 0,001{100 0,001f.......... o
7476 ARC - Investitionskostenzuschuss .. 3,225| 85 2,741 3,225| 85 2,741 3,225( 85 2,141
7686 ARC - Humanressourcen-Programm .................. 0,001{100 0,001 0,001/100 0,001, ... ]
1134458127420 Lauf. Transferzahl. an Unternehmungen mit
Bundesbeteiligung ...l 0,001| 95 0,001 0,001| 95 0,001 0,058] 95 0,055
7421 ARC-Nukleare Dienste (NES) ........ 7,459( 79 5,893 8,009( 79 6,327 7,680| 79 6,067
1/3448612 (7425|000 |Forschungsférderungs GmbH ......... 0,001(100 0,001 0,001{100 0,001f.......... N PSR
7425[900|FFG - Programmabwicklung (F&E) .... 97,839]100 97,839 98,359100 98,359 67,391(100 67,391
1/3448812 (7280 (005 |Sonstige Leistungen der FFG ....... 0,653 80 0,522 0,653 80 0,522 1,653| 80 1,322
7425 Leistungen des Bundes an die FFG .. 58,310/100 58,310 58,635]100 58,635 84,498(100 84,498
7425(001|Leistungen der FFG (F&E) .......... 0,001{100 0,001 0,001{100 0,001 0,402{100 0,402
7425[002|FFG - Administrative Kosten ....... 11,600] 85 9,860 11,600] 85 9,860 8,912| 85 7,575
7425[900|FFG - Programmabwicklung (F&E) .... 46,9491100 46,949 42,279]100 42,279 40,834 (100 40,834
113449 Sontige Forschungsunternehmen ................... 6,436]100 6,436 6,436]100 6,436 1,276 (100 1,276
Summe UG 34 313,499 304,993] 310,637 302,115] 372,295 362,249
1/4111812 (7280 {600 [Unfallforschung ...............ccooiiieiiiiiiiins 0,001[100 0,001 0,001{100 0,001f.......... S PR
33(7280(300|Sonstige Verkehrsprojekte ....................... 1,462]100 1,462 1,462|100 1,462 1,2971100 1,297
7280(301|Generalverkehrsplan ............ ... .. ... ..., 0,012| 20 0,002 0,012f 20 0,002 0,008| 20 0,002
72801500 |Grundlagenuntersuchungen - Schiene .. 0,002 (100 0,002 0,002 (100 0,002|.......... R
72801502 |Sonstige Leistungen am Eisenbahnsektor . 0,690] 35 0,242 0,690] 35 0,242 0,689| 35 0,241
114124612 |7660 Sonstige Subventionen ................ .. ... 0,260] 95 0,247 0,260] 95 0,247 0,156] 95 0,148
33|7480(501|Programm Kombinierter Guterverkehr
StraRe-Schiene-Schiff ......................... 2,672] 50 1,336 2,672] 50 1,336 3,584 50 1,792
1141248337279 Entgelte fur sonstige Leistungen von
Einzelpersonen ..............cccooiiiiiiiiiii... 0,092| 80 0,074 0,092| 80 0,074 0,002] 80 0,002
7280 Sonstige Leistungen v. Gewerbetreib., Firmen
U Jur. Pers. oo 0,080 80 0,064 0,080 80 0,064 0,118] 80 0,094
114125612 (7489 Breitbandinitiative ... 0,001| 50 0,001 9,100( 50 4,550 2,073] 50 1,037
7660 Sonstige Forderungen .......................... 0,266 95 0,253 0,267 95 0,254 0,264] 95 0,251
367420 Kdrntner Betriebsansiedlungs- u. Beteiligungs
GmbH BABEG ... .. ... 0,001| 50 0,001 0,001f 50 0,001 ..o
7480|800 |INP Gmund/Ceske Velenice (sonst.Anlagen) ........ 0,300] 80 0,240 0,300] 80 0,240 ......... )]




Beilage T

b) Ausgaben des

BUNDESVORANSCHLAG 20
Forschungswirksame Ausgaben des Bundes ()
(Betrdge in Millionen Euro)

10

Bundes (ausgen. die bereits im Abschnitt a) ausgewiesen sind) fur Forschung und Forschungsforderung (Bundesbudget-Forschung)

Bundesvoranschlag 2010 | Bundesvoranschlag 2009 Erfolg 2008
AB| VA-Post Bereich-Ausgaben hievon hievon hievon
VA-
Ansatz Nr. [Ugl [Bezeichnung Anm. |Insgesamt | % |Forschung |Insgesamt | % |Forschung |Insgesamt | % |Forschung
(Fortsetzung)
1141258112 (7270|006 | Sonstige Leistungen fur IKT (Einzelpersonen) .... 0,030] 80 0,024 0,030] 80 0,024]).......... A P,
7280006 |Sonstige Leistungen fur IKT (jur. Personen) ..... 0,068 80 0,054 0,070 80 0,056 0,098 80 0,078
7489 Breitbandinitiative (admin. Aufwand) ............ 0,001( 50 0,001 0,001| 50 0,001 ,
36(5710[000 [Werkvertrage Z ..... FEE TR 0,001( 80 0,001 0,001| 80 0,001
57101830 |Dienstgeberbeitrage/UB (Werkvertrage) Z ......... 0,001] 80 0,001 0,001] 80 0,001
7219 Werkvertrage, Studien, Untersuchungen
(Einzelpersonen) ................... il 0,001] 80 0,001 0,001] 80 0,001f. ...
7280 Werkvertrage, Studien, Untersuchungen
(Jur. Personen) .............ooiiiiiiiiiiii. 0,292 80 0,234 0,292] 80 0,234 0,164 80 0,131
7420 Lfd. Transferz. an Unternehmungen mit
Bundesbeteiligung .................oo 0,064 80 0,051 0,064] 80 0,051
7489(001|Breitband admin. ....... 0,001( 50 0,001 0,899| 50 0,450
114127 Klima- und Energiefonds 75,000| 33 24,750 75,000| 33 24,750
1/4167 |12 Strafenforschung ... 0,005100 0,005 0,005/100 0,005 0,481[100 0,481
1741708327280 Sonstige Leistungen v. Gewerbetreib., Firmen
U, Jur. Pers. oo 0,960 5 0,048 0,90] 5 0,048 3,201] 5 0,160
Summe UG M. 82,263 29,096 92,263 34,097 14,847 6,677
Summe Bereich 41... 395,762 334,089] 402,900 336,212 387,142 368,926
BM fiir Land- u.Forstwirtschaft,Umwelt
u.Hasserwirtschaft:
1/42000/43 Zentralleitung ...........ccooiiiiiiiiiiiiiiiii, 0,717{100 0,717 0,711]100 0,711 0,675(100 0,675
1142027 |7421 Transfer an die Erndhrungsagentur GmbH 21,802 4 0,872 21,802 4 0,872 25,002] 4 1,000
7422 Transfer a.d.Bundesforsch.u.Ausbildungsz. fur
Wald .. oo 15,500| 62 9,610 15,500] 62 9,610 15,500] 62 9,610
1/42028|  [7420 Laufende Transferz.a.d. osterr.
Ernahrungsagentur GmbH ........................ 0,001 4 0,000 0,001] 4 0,000 0,012] 4 0,000
114203834 {7280 (035 |Wasserw .Planungen u.Untersuchungen, Entg.an
Unternehm. ........ .. . 0,644 30 0,193 0,644] 30 0,193 0,920] 30 0,276
7280039 |Hasserw.Grundsatzkonzepte, Entg. an
Unternehmungen ............ ... ... ... 0,020] 30 0,006 0,020] 30 0,006].......... oo ]oenit
7280(040 |Wasserw. Unterlagen; Entgelte an Unternehmungen . 0,100] 30 0,030 0,100] 30 0,030 0,003] 30 0,001
7280 (900 |Agrarische MaBnahmen ............................ 4,781( 24 1,147 4,781 24 1,147 6,381| 18 1,149
1/42056 |34 {7660 009 |Sonstige Ausgaben, Institut. ....... 0,030 50 0,015 0,030 50 0,015 0,026 50 0,013
114217612 Forschungs- und Versuchswesen ...... 0,064 100 0,064 0,0641100 0,064 0,0641100 0,064
1142178112 Forschungs- und Versuchswesen ........... 2,4891100 2,489 2,4891100 2,489 3,814]100 3,814
1/4250 |11 HBLA und Bundesamt fur Wein- und Obstbau 8,403 46 3,865 8,403 46 3,865 7,768 46 3,573
HBLA fur Gartenbau .................... ...l * 7,023( 10 0,702 7,023] 10 0,702 5,080] 10 0,508
Hohere Bundeslehr- u. Forschungsanstalt fur
Landwirtschaft ............. ...l 14,327| 50 7,164 14,327] 50 7,164 15,152] 50 7,576
Hgh .Bundeslehr-u. Forschungsanst.f. Landw.,
Landt.u.Lebensm. ............. ... 13,369 25 3,342 13,369| 25 3,342 16,536| 25 4,134
114254 112 Bundesanstalt fur Agrarwirtschaft 1,823| 60 1,094 1,813] 60 1,088 1,616| 60 0,970
114255 Bundesanstalt fur alpenlandische Milchwirtschaft 3,106 1 0,031 3,082] 1 0,031 3,862 1 0,039
114256 |12 Bundesanstalt fur Bergbauernfragen .............. 1,040( 55 0,572 1,034 55 0,569 0,858] 55 0,472
114257 Bundesant fur Weinbau ...................... ... 3,820( 14 0,535 3,820 14 0,535 3,977| 14 0,557
1/4258 |12 Bundesant fur Wasserwirtschaft .................. 5,278 22 1,161 5,278 22 1,161 5,762 22 1,268
114261 Hochschule fur Agrar- und Umweltpadagogik ....... 2,554 3 0,077 2,494 3 0,075 2,412] 3 0,072
1/42726)3417700(001 [Erhebungen,Projekt .u.Betreuung in Waldern
m.Schutzw. Invest. ............... ... 0,010{ 10 0,001 0,010| 10 0,001 0,002| 10 0,000
7700{004 [Forstliche MaBnahmen, Egata/Vergaltschlawine,
Invest .. oo 0,001} 10 0,000 0,001] 10 0,000]...cooeiiifeii
1142728347270 Entgelte fur sonstige Leistungen von
EInZelpersonen .............ooooviiiiiiiiiiiii. 0,081] 30 0,024 0,081] 30 0,024 0,031] 30 0,009
7280 Entgelte fur sonstige Leistungen von
Unternehmungen .............ooooiiiiiiiii 3,403| 30 1,021 3,403 30 1,021 3,155[ 30 0,947
Summe UG 42... 110,386 34,732] 110,280 34,715 118,598 36,727
1/4300721|7420 Transferzahlungen an die UBA Ges.m.b.H .......... 15,356 5 0,768 15,356 5 0,768 15,356 5 0,768
1/4310 |21 Unweltpolitische MaBnahmen ........... . 28,766| 25 7,192 27,302| 25 6,826 40,192| 25 10,048
1143126217700 {500 | Investitionszuschusse .. 24,388( 1 0,228 18,200| 1 0,228 30,645 1 0,228
1/4313637 (7700 {201 | Investitionsforderungen 348,700 1 3,487 327,681 1 3,277\ 306,672 0 1,236
1743138377280 {000 [Entgelte an Unternehmungen (MaBnahmen gem. UFG) . 0,230{100 0,230 0,230/100 0,230 0,044 1100 0,044
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b) Ausgaben des Bundes (ausgen. die bereits im Abschnitt a) ausgewiesen sind) fir Forschung und Forschungsforderung (Bundesbudget-Forschung)

Bundesvoranschlag 2010

Bundesvoranschlag 2009

Erfolg 2008

AB| VA-Post Bereich-Ausgaben hievon hievon hievon
VA-
Ansatz Nr. {Ugl |Bezeichnung Anm. |Insgesamt | % |Forschung |Insgesamt | % |Forschung |Insgesamt | % |Forschung
(Fortsetzung)
174314637 7700|500 | Investitionszuschisse ................covvievinn. 86,926| 1 0,869 87,879 1 0,879 74,520 1 0,438
1/43158|21 Strahlenschutz 11,853 8 0,948 10,553 8 0,844 8,026| 8 0,642
114317 Klima- und Energiefonds ......................... 75,001] 33 24,750 75,001| 33 24,750 10,277] 33 3,391
114319 Forschungs- und Versuchsvorhaben ................ 0,501]100 0,501 0,501]100 0,501 . ... ]
Summe UG 43. .. 591,721 38,973] 562,703 38,303 485,732 16,795
Summe Bereich 42... 702,107 73,705] 672,983 73,018 604,330 53,622
Summe Abschnitt b)... | 5.891,346 2.341,316] 5.510,146 2.131,859] §.012,121 1.925,221
Gesamtsumme... | 5.975,938 2.412,731] 5.594,318 2.202,947] 5.088,203 1.986,775




BUNDESVORANSCHLAG 2010
Beilage T/Anhang Forschungswirksame Ausgaben des Bundes (+)

Anmerkungen zur Beilage T
«) F & E Koeffizienten geschatzt

Die Beilage T ist aufgegliedert nach:
a) Beitragszahlungen aus Bundesmitteln an internationale Organisationen, die Forschung und Forschungsférderung (mit) als Ziel
haben,
b) sonstigen Ausgaben des Bundes fur Forschung und Forschungsférderung (Bundesbudget-Forschung)
Fur die Aufstellung dieser Ausgaben ist in erster Linie der Gesichtspunkt der Forschungswirksamkeit maRgebend, der inhaltlich uber
den Aufgabenbereich 12 'Forschung und Wissenschaft' hinausgeht und auf dem Forschungsbegriff des Frascati-Handbuches der OECD
beruht, wie er im Rahmen der forschungsstatistischen Erhebungen der STATISTIK AUSTRIA zur Anwendung gelangt

Forschungswirksame Anteile bei den Bundesausgaben finden sich daher nicht nur bei den Ausgaben des Aufgabenbereiches 12 'Forschung
und Wissenschaft’, sondern auch in zahlreichen anderen Aufgabenbereichen (z. B. 11/Erziehung und Unterricht, 13/Kunst, 34/Land und
Forstwirtschaft, 36/Industrie und Gewerbe, 43/Ubrige Hoheitsverwaltung), bei denen die Zielsetzungen des betreffenden Aufgaben-
bereiches im Vordergrund stehen.

VA- VA-Post
Ansatz AB Nr. Ugl Anmerkung

11172 42 Forschungsanteil: Pauschalbetrag
1/3000 43 Forschungsanteil: Pauschalbetrag
1/3080 Forschungsanteil: Pauschalbetrag.
1/3083 11 Forschungsanteil: Pauschalbetrag
1/4009 Forschungsanteil: Pauschalbetrag.

1/41007 43 7800 Teilbetrag der VA-Post.
1/41008 43 7800 Teilbetrag der VA-Post.
1/41027 43 7800 Teilbetrag der VA-Post.
1/42008 43 7800 Teilbetrag der VA-Post.

174250 11 Von den ubrigen landwirtschaftlichen Bundeslehranstalten werden Forschungs- und Versuchsaufgaben derzeit
nicht durchgefuhrt.

1/43108 21 7800 Teilbetrag der VA-Post.

... F8E-Anteil an den Lohnnebenkosten der in Forschungseinrichtungen tatigen Bundesbeamten. Imputation nach
OECD-Richtlinien.



Statistical Annex

Table 4: Federal expenditure on research and research promotion, 2007 to 2010

Breakdown of Annex T of the Auxiliary Document for the Federal Finances Act
2009 and 2010
Ministries " Actual outlay Budget appropriation
2007 2008 | 209 | 20100

__€milion] %] _€million] _%| _€million| %] _€million | %]
0.1

Federal Chancellery (BKA)4) 1.576 0.1 1651 0.1 2027 01 2.067

Federal Ministry of the Interior (BMI) 0.576 0.0 0.693 0.0 0.683 0.0 0.680 0.0
Federal Ministry for Education, Art and Culture (BMUKK) 39.947 2.3 56.010 2.8 68.087 31 66.292 2.7
Federal Ministry for Science and Research (BMWF) 1244693 702 1344447 676 1554282 706 1741857 722
Federal Ministry for Social Affairs and Consumer Protection (BMSK) 1.568 0.1 1.842 0.1 . . . .
Federal Ministry for Labour, Social Affairs and Consumer Protection . . . . 2.265 0.1 2.286 0.1
Federal Ministry for Health, Family and Youth (BMGFJ) 5.261 0.3 5.253 0.3 . . . .
Federal Ministry for Health . . . . 4.675 0.2 5.142 0.2
Federal Ministry for European and International Affairs (BMEIA) 1.727 0.1 2.038 0.1 1.905 0.1 1.905 0.1
Federal Ministry of Justice (BMJ) 0.098 0.0 0.103 0.0 0.130 0.0 0.130 0.0
Federal Ministry of Defence (BML) 1.674 0.1 1.764 0.1 . . . .
Federal Ministry of Defence and Sports . . . . 2.308 0.1 2.396 0.1
Federal Ministry of Finance (BMF) 33.162 19 32.960 17 33.098 15 33.031 14
I(:deTFalIJWM)imStW for Agriculture, Forestry, Environment and Water Management 51,077 29 55,207 28 71.829 34 75,531 31
Federal Ministry for Economics and Labour 60.255 34 79.255 4.0 . . . .
Federal Ministry of Economy, Family and Youth . . . . 83.617 3.8 108.487 45
Federal Ministry for Transport, Innovation and Technology (BMVIT) 328530 18.6 405.552 204 375.041 170 372.927 155
Total 1770,144  100.0 1986,775 100.0 2202,947 100.0 2412,731 100.0

Status: April 2010

Source: Statistik Austria (Bundesanstalt Statistik Osterreich)

1) In accordance with the applicable version of the Act Governing Federal Ministries of 1986 (2007, 2008: Federal Law Gazette | No. 6/2007; 2009, 2010: Federal Law
Gazette | No. 3/2009).

2) Auxiliary Document for the Federal Finances Act of 2009.

3) Auxiliary Document for the Federal Finances Act of 2010.

4) 2009 2010: including the highest executive bodies.
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Table 9: General research-related university expenditure by the federal government in 1999-2010" “General University Funds”

General university expenditure

Years R&D
- €milin

1999 1960.216 834.529
2000 1956.167 842.494
2001 2008.803 866.361
2002 2 104,550 918,817
2003 2063.685 899,326
2004 2091.159 980,984
2005 2136412 1014543
2006 2157.147 1027.270
2007 2314.955 1083.555
2008 2396.291 1133.472
2009 2637851 1255162
2010 2873.985 1365.751

Status: April 2010
Source: Statistik Austria (Bundesanstalt Statistik Osterreich)

1) Based on Annex T of the Auxiliary Documents for the Federal Finances Act .

1999-2008 (both actual); 2009 and 2010 (both budget).
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Table 12: Research promotion schemes and contracts awarded by the federal government in 2008, broken down by scientific branches
and awarding ministries

Analysis of the facts documentation on federal offices in 2008" not including “major” global promotion schemes?

Parllatl 1.0 Natural 2.0 Engineering 3.0 Medical 4.0 Agricultural 5.0 Social 6.0 Humanities
a';gggs sciences and technology iences sciences sciences

BKA in€ 290728 10 000 16 974 - 263754 -
in% 100.0 - 34 58 - 90.8 -
BMASK in€ 1488976 - - 20 000 - 1468 976 -
in% 100.0 - - 13 - 98.7 -
BMEIA in€ 47 327 - - - - 47 327 -
in % 100.0 - - - - 100.0 -
BMF in€ - - - - - - -
in% - - - - - - -
BMG in€ 1286 560 212 300 - 93 000 777 592 203 668 -
in% 100.0 16.5 - 7.2 60.5 15.8 -
BMI in€ 412 398 - - - - 410 398 2000
in% 100.0 - - - - 99.5 0.5
BMJ in€ 60 000 - - - - 55000 5000
in% 100.0 - - - - 91.7 8.3
BMLFUW in€ 4053 492 798 111 225 389 - 2721103 308 889 -
in% 100.0 19.7 56 - 67.1 7.6 -
BMLVS in€ 72 500 36 000 - - - 36 500 -
in% 100.0 49.7 - - - 50.3 -
BMUKK in€ 3668 333 - - - - 3137085 531248
in% 100.0 - - - - 85.5 14.5
BMVIT in€ 8662 151 553 400 7462717 - 17000 626 034 3000
in% 100.0 6.4 86.2 - 02 7.2 0.0
BMWF in€ 46920478 30 968 665 962 202 5621416 27613 6704 041 2636 541
in% 100.0 65.9 2.1 12.0 0.1 14.3 5.6
BMWF) in€ 956 327 14 043 14 243 - - 885 499 42 542
in% 100.0 L5 L5 - - 92.6 4.4
Total in € 67919270 32582 519 8674 551 5751390 3543 308 14147171 3220 331
in% 100.0 48.0 128 85 52 20.8 47

Status: April 2010
Source: Statistik Austria (Bundesanstalt Statistik Osterreich)

1) Excerpt from the federal research database (as of October 2009). .
2) i.e. excluding global financing for: Fonds zur Férderung der wissenschaftlichen Forschung, Osterreichische Forschungsforderungsgesellschaft mbH, Ludwig Boltzmann
Gesellschaft, Osterreichische Akademie der Wissenschaften, Austrian Research Centers GmbH — ARC.
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Table 13: An international comparison of research and experimental development (R&D) in 2007

d:nrll;ﬁic d 0;:1;?5 :lxgp::mgirttlsrz of | Employees oss expenditure on R&D by the

5

DLI R&D as equivalents sector profit sector

a% of GDP as a% of gross domestic expenditure on R&D
Belgium 1.90 22.2 61.4 57,963 69.5 21.1 8.1 13
Denmark 2 2.55 26.0 60.6 46,897 69.5 26.7 83 0.5
Germany 2.53 21.1 67.9 506,450 70.0 16.1 1399 LN
Finland 3.47 24.1 68.2 56,243 72.3 18.7 8.5 0.6
France 2047 3837 5217 372,326 6337 198 » 158 » 127
Greece 0.58 © 46.8 ¥ 3119 35,629 © 2699 50.4 © 2149 139
Ireland » 1.28 32.2 49.6 18,212 65.9 27.1 7.0 .
Italy 1.18 44.3 42.0 208,376 51.9 30.1 14.5 315)
Luxembourg 1.57 9 18.0 o0 76.3 o» 4,605 © 83.9 7 300 1310 00"
Netherlands 71w 3620 511D 88,584 » 56.5 7 306 ” 12.9 o» L
Austria 2.54 32.9 48.7 53,252 70.6 23.8 5.3 0.3
Portugal 1.21 44.6 47.0 35,334 51.2 29.8 9.4 9.7
Sweden 3.61 22.2 64.0 76,827 @ 13.7 213 4.8 027
Spain 1.27 43.7 455 201,108 55.9 26.4 17.6 0.2
United Kingdom 1.82 30.2 46.7 349,360 © 63.4 25.6 8.8 22
EU 15" 1.90 32.7 55.6 2,111,166 64.3 22.4 121 1.2
Poland 0.57 58.6 34.3 75,309 30.4 33.9 354 0.3
Slovak Republic 0.46 53.9 35.6 15,421 39.6 25.0 354 9 0.1
Slovenia 1.45 35.6 58.3 10,369 59.8 15.6 24.5 0.1
Czech Republic 1.54 41.2 54.0 49,192 61.9 16.9 20.8 0.4
Hungary 0.97 4.4 43.9 25,954 50.3 v 2340 242V .
EU 25" 1.80 33.4 55.0 2,313,578 63.5 22.6 12.7 1.2
Romania 0.52 67.1 26.9 28,977 41.6 24.1 34.0 0.3
EU-27 9 1.77 33.6 54.9 2,359,495 63.3 22.6 129 1.2
Australia® 2.06 37.3 58.3 126,070 58.3 25.1 13.7 28
Iceland 2.70 38.8 50.4 2,982 54.6 25.1 178 25
Japan 3.44 156 ¢ 7.1 937,865 77.9 1256 738 18
Canada 1.90 32909 47.8 224,106 o0 54.5 34.9 10.0 0.6
Korea © 321 248 73.7 269,409 76.2 10.7 117 15
Mexico 0.37 50.2 451 70,293 474 26.1 25.2 13
New Zealand 121 127 401 24,700 027 30.1 27.3
Norway 164 449 453 34,086 533 314 9 153 9 .
Switzerland? 2.90 22.7 69.7 52,250 73.7 22.9 L 23
Turkey 0.72 47.1 185 63,377 13 182 106 .
United States ? 2.66 28.3 66.2 ¢ . 722 131 109 ™ 3.8
OECD total » 2.28 28.1 64.2 . 69.6 17.0 10.9 24

Source: OECD (MSTI 2009-2), Statistik Austria (Bundesanstalt Statistik Osterreich)

a) Break in the time series. — b) Estimate by the OECD Secretariat (based on national sources). — ¢) National estimate, where necessary the OECD Secretariat has ad-
justed them to meet the OECD standards. — d) R&D expenditure on national defence not included. — e) Results of national surveys. Figures have been adjusted by the
OECD Secretariat to fit the OECD standards. — h) Only federal or central government funds. — j) Excluding investment expenditure. — n) Included elsewhere. - 0) In-
cludes other categories as well. — p) Preliminary values. — v) Sum of components does not equal total.

1) 2003. - 2) 2004. — 3) 2005. — 4) 2006. - 5) Statistik Austria; Results of the 2007 survey on research and experimental development.

Full time equivalent = person year.
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Table 14: Expenditure on research and experimental development 1993 to 2007" broken down by sectors of performance and
financing sectors

" [ e | am | aos | e | am
o0 | % | evooo | % | evooo | % | enooo | % | evooo | % | €ron | %

sectors of performance

Total 2,303,311 " 100.0 3,399,835 100.0 4,684,313 100.0 5,249,546  100.0 6,318,587 100.0 6,867,815 100.0
Higher education sector ? 805,315 35.0 1,009,721 29.7 1,266,104  27.0 1,401,649  26.7 1,523,160 241 1637277 238
Government sector? 204,575 89 218,951 6.4 266,428 5.7 269,832 5.1 330,232 5.2 367,300 5.3
Private non-profit sector” 6,029 0.3 10,486 0.3 20,897 0.4 21,586 0.4 16,519 0.3 17,371 0.3
Corporate sector 1,287,391 v 55.8 2,160,678  63.6 3,130,884 66.9 3,556,479 67.8 4448676 704 4845861  70.6
of which:

cooperative sub-sector 107,379 4.7 187,179 5.5 261,682 5.6 347,703 6.6 428,492 6.8 468,219 6.8

business sub-sector 1,180,012 V 511 1,973,499  58.1 2,869,202 613 3,208,776  61.2 4,020,184  63.6 4377642 637

Sources of funds

Total 2,303,311 " 100.0 3,399,835 100.0 4,684,313 100.0 5,249,546  100.0 6,318,587 100.0 6,867,815 100.0
Public sector 1,105,355 ¥ 43.0 1,284576 378 1,574,231 336 1,732,185  33.0 2,071,310 328 2,260,857 329
Corporate sector 1,128,399 49.0 1418432 417 2,090,626  44.6 2475549 471 3,056,999 484 3,344,400 487
Private non-profit sector 9,864 0.4 12,200 0.4 17,491 0.4 25,201 0.5 26,928 0.4 32,316 0.5
Abroad 59,693 26 684,628  20.1 1,001,965 214 1,016,611 194 1,163,350 184 1230242 179

of which EU . . 44,308 1.3 78,281 1.7 86,974 1.7 103,862 1.6 101,094 15

Source: STATISTIK AUSTRIA, Surveys by STATISTIK AUSTRIA. Compiled on: 27 Oct. 2009

rounding differences. — 1) 1993 including other R&D expenditures not included in the survey that were financed by the public sector. — 2) Universities including hospitals,
art universities, the Austrian Academy of Sciences, testing institutes at technical federal colleges as well as (since 2002) universities of applied science, private universities
and the Danube University at Krems. 2007 including pedagogical universities. — 3) Federal institutions (not including those combined in the higher education sector), state,
local government and chamber institutions, R&D institutions of the social insurance carriers, public sector-financed and/or controlled private non-profit institutions as well
as R&D institutions of the Ludwig Boltzmann-Gesellschaft; including regional hospitals.

The regional hospitals were not surveyed by questionnaire, but instead Statistik Austria prepared an estimate of their R&D expenditures based on the reports of the offices
of the provincial governments. — 4) Private non-profit institutions whose status is predominantly private or under civil law, religious or other non-public. — 5) Including
Austrian Research Centers GmbH (ARC) in Seibersdorf. Including centres of excellence (since 2002). 1993 including the civil engineers segment and the segment of
power plant companies; since the 1998 R&D survey the power plant companies have been included in the business sub-sector; from 2002 the segment of civil engineers
has also been included in the business sub-sector.

Table 15: Employees in research and experimental development 1993 to 2007 broken down by sectors of performance

| 1993 | 198 [ 2002 | 2004 | 2006 | 2007 |
eers VRS [l ] mel | Fel % FE] % e[ %] FE[ %

Total 24,4577 1000 31,3076 100.0 388934 100.0  42,891.3 100.0  49,377.1 100.0  53,252.2 100.0
Higher education sector » 7,1357 292 8670.1 277 9,879.0 254 11,5015 268 126682 257 136132 256
Government sector? 2,107.3 8.6 2,104.4 6.7 2,059.7 5.3 2,035.2 47 2,422.6 49 2,488.1 4.7
Private non-profit sector® 100.4 0.4 148.4 0.5 227.2 0.6 212.0 0.5 160.5 0.3 162.4 0.3
Corporate sector 151144 618 20,3846 651 26,7275 687 29,1426 68.0 34,1258 69.1 369886 694
of which:

cooperative sub-sector 1,355.6 5.5 1,857.6 5.9 2,428.5 6.2 2,838.9 6.6 3,342.3 6.8 3,397.4 6.4

business sub-sector 13,7587 563  18527.0 59.2 242990 625 263037 614 30,7835 623 335912 630

Source: STATISTIK AUSTRIA. Compiled on: 02 Sept. 2009

FTE = full-time equivalent (person year). — rounding differences. — 1) Universities including hospitals, art universities, the Austrian Academy of Sciences, testing institutes
at technical federal colleges as well as (since 2002) universities of applied science, private universities and the Danube University at Krems. 2007 including pedagogical
universities. — 2) Federal institutions (not including those combined in the higher education sector), state, local government and chamber institutions, R&D institutions of
the social insurance carriers, public sector-financed and/or controlled private non-profit institutions as well as R&D institutions of the Ludwig Boltzmann-Gesellschaft;
without regional hospitals. The regional hospitals were not surveyed by questionnaire, but instead Statistik Austria prepared an estimate of their R&D expenditures based
on the reports of the offices of the provincial governments. For this reason there is no data about employees in R&D. —

3) Private non-profit institutions whose status is predominantly private or under civil law, religious or other non-public. — 4) Including Austrian Research Centers GmbH
(ARC) in Seibersdorf Including centres of excellence (since 2002). 1993 including the civil engineers segment and the segment of power plant companies; since the 1998
R&D survey the power plant companies have been included in the business sub-sector; from 2002 the segment of civil engineers has also been included in the business
sub-sector.
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Table 16: Employees in research and experimental development (R&D) by headcount and full-time equivalents in 2007.
Table shows the sectors of performance/survey areas and employment categories

Sectr,aras Unitspefoming | Tol | otwhen
Red Oterporsomne

Headcounts
Total 4,009 89,458 53,590 25,623 10,245
1. Higher education sector 1,207 35,269 25,967 5,251 4,051
of which:
1.1 Universities (without hospitals) 962 25,825 18,842 3,870 3,113
1.2 University hospitals 88 5,501 3,965 801 735
1.3 Art universities 46 907 795 57 55
1.4 Academy of Sciences 62 1,281 1,028 238 15
1.5 Universities of applied science 17 1,148 864 195 89
1.6 Private universities ¥ 23 525 397 86 42
1.7 Pedagogical universities 9 82 76 4 2
2. Government sector? 245 5,500 2,783 1,120 1,597
of which:
2.1 Without the regional hospitals 245 5,500 2,783 1,120 1,597
2.2 regional hospitals . . . . .
3. Private non-profit sector® 36 337 225 69 43
4. Corporate sector 2,521 48,352 24,615 19,183 4,554
of which:
4.1 cooperative sub-sector® 52 5,154 2,890 1,290 974
4.2 Business sub-sector 2,469 43,198 21,725 17,893 3,580
Full time equivalents
Total 4,009 53,252.2 31,675.6 16,277.9 5,298.8
1. Higher education sector 1,207 13,613.2 10,112.0 1,990.1 1,511.1
of which:
1.1 Universities (without hospitals) 962 10,730.8 7,946.1 1,496.5 1,288.3
1.2 University hospitals 88 1,352.0 882.4 305.5 164.1
1.3 Art universities 46 192.4 167.7 15.0 9.8
1.4 Academy of Sciences 62 715.5 633.6 732 8.8
1.5 Universities of applied science 17 4339 3384 70.0 25.5
1.6 Private universities” 23 1745 1311 28.9 144
1.7 Pedagogical universities 9 14.2 12.8 1.0 0.4
2. Government sector? 245 2,488.1 1,389.0 387.2 7119
of which:
2.1 Without regional hospitals 245 2,488.1 1,389.1 387.1 711.9
2.2 regional hospitals . . . . .
3. Private non-profit sector® 36 162.4 116.7 33.1 12.6
4. Corporate sector 2,521 36,988.6 20,057.8 13,867.6 3,063.2
of which:
4.1 cooperative sub-sector? 52 3,397.4 2,072.6 687.3 637.5
4.2 Business sub-sector 2,469 33,591.2 17,985.2 13,180.3 24257

Source: STATISTIK AUSTRIA, Survey on research and experimental development 2007. Compiled on: 03 Sept. 2009

1) Including the Danube University at Krems. — 2) Federal institutions (not including those combined in the higher education sector), state, local government and chamber
institutions, R&D institutions of the social insurance carriers, public sector-financed and/or controlled private non-profit institutions as well as R&D institutions of the
Ludwig Boltzmann-Gesellschaft; without regional hospitals. The regional hospitals were not surveyed by questionnaire, but instead Statistik Austria prepared an estimate
of the R&D expenditures based on the reports of the offices of the provincial governments. For this reason there is no data about employees in R&D. — 3) Private non-
profit institutions whose status is predominantly private or under civil law, religious or other non-public. — 4) Including ARC Seibersdorf Research GmbH and centres of
excellence. — rounding differences.
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Table 17: Employees in research and experimental development (R&D), headcounts and full-time equivalents in 2007,
by sectors of performance/survey areas, occupation and gender

No. of units Total

Sectors, areas performing _ Other personnel
RED | male | female | _male | female | male | female | male | female

Headcounts
Total 4,009 62,887 26,571 39,418 14,172 18,524 7,099 4,945 5,300
1. Higher education sector 1,207 19,476 15,793 16,502 9,465 1,813 3,438 1,161 2,890
of which:
1.1 Universities (without hospitals) 962 14,679 11,146 12,244 6,598 1,428 2,442 1,007 2,106
1.2 University hospitals 88 2,589 2,912 2,350 1,615 139 662 100 635
1.3 Art universities 46 478 429 448 347 11 46 19 36
1.4 Academy of Sciences 62 715 566 598 430 116 122 1 14
1.5 Universities of applied science 17 715 433 590 274 98 97 27 62
1.6 Private universities » 23 265 260 238 159 20 66 7 35
1.7 Pedagogical universities 9 35 47 34 42 1 3 - 2
2. Government sector? 245 3,024 2,476 1,689 1,094 571 549 764 833
of which:
2.1 Without the regional hospitals 245 3,024 2,476 1,689 1,094 571 549 764 833
2.2 regional hospitals . . . . . . . . .
3. Private non-profit sector® 36 147 190 117 108 21 48 9 34
4. Corporate sector 2,521 40,240 8,112 21,110 3,505 16,119 3,064 3,011 1,543
of which:
4.1 cooperative sub-sector? 52 3,748 1,406 2,328 562 946 344 474 500
4.2 business sub-sector 2,469 36,492 6,706 18,782 2,943 15,173 2,720 2,537 1,043
Full-time equivalents
Total 4,009 40,634.8 12,617.5 25,154.6 6,521.0 12,605.1 3,672.8 28751 24237
1. Higher education sector 1,207 7,960.2 5,653.0 6,812.1 3,299.9 672.1 1,318.0 476.0  1,035.1
of which:
1.1 Universities (without hospitals) 962 6,455.5 42754 5471.2 2,474.9 545.6 950.9 438.6 849.6
1.2 University hospitals 88 598.0 753.9 520.3 362.1 54.0 2515 23.7 140.3
1.3 Art universities 46 102.4 90.0 97.7 70.0 22 12.8 2.5 73
1.4 Academy of Sciences 62 425.1 290.4 397.2 236.4 26.9 46.3 1.0 7.8
1.5 Universities of applied science 17 285.5 148.3 2429 95.6 35.1 34.9 7.6 17.9
1.6 Private universities 23 88.4 86.1 71.6 53.5 8.2 20.8 2.6 11.8
1.7 Pedagogical universities 9 5.3 8.8 5.3 7.6 0.1 0.9 - 0.4
2. Government sector? 245 1,471.2 1,016.9 903.1 485.9 199.9 187.3 368.3 343.1
of which:
2.1 Without regional hospitals 245 14712 1,016.9 903.1 485.9 199.9 187.3 368.3 343.6
2.2 regional hospitals . . . . . . . . .
3. Private non-profit sector® 36 67.3 95.1 57.3 59.5 8.4 24.7 1.6 11.0
4. Corporate sector 2,521 31,136.0 5,852.5 17,382.1 2,675.7 11,724.7 2,142.8 2,029.2  1,034.0
of which:
4.1 cooperative sub-sector 52 2,5719.2 818.1 1,709.7 362.9 526.2 161.0 343.3 294.2
4.2 Company-owned businesses 2,469 28,556.8 5,034.4 15,672.4 2,312.8 11,198.5 1,981.8 1,685.9 739.8

Source: STATISTIK AUSTRIA, Survey of research and experimental development 2007. Compiled on: 03 Sept. 2009

1) Including the Danube University at Krems. — 2) Federal institutions (not including those combined in the higher education sector), state, local government and chamber
institutions, R&D institutions of the social insurance carriers, public sector-financed and/or controlled private non-profit institutions as well as R&D institutions of the
Ludwig Boltzmann-Gesellschaft; without regional hospitals. The regional hospitals were not surveyed by questionnaire, but instead Statistik Austria prepared an estimate
of the R&D expenditures based on the reports of the offices of the provincial governments. For this reason there is no data about employees in R&D. — 3) Private non-
profit institutions whose status is predominantly private or under civil law, religious or other non-public. — 4) Including ARC Seibersdorf Research GmbH and centres of
excellence. — rounding differences.
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Table 18: Employees in research and experimental development (in full-time equivalents) in all of the areas surveyed” 2007 broken
down by state? and occupation

Full-time equivalents in R&D

No. of units performing

R&D ““
Austria 4,009 53,252.2 31,675.6 16,277.9 5,298.8
Burgenland 59 385.3 191.1 137.2 57.0
Carinthia 193 2,525.6 1,851.1 533.5 141.1
Lower Austria 411 4,274.0 1,984.7 1,768.0 521.3
Upper Austria 710 8,021.3 4,109.0 3,180.0 7323
Salzburg 227 1,953.5 1,209.8 594.5 149.3
Styria 719 9,995.5 5,690.5 2,922.2 1,382.8
Tirol 342 4,076.9 2,595.8 1,125.9 355.2
Vorarlberg 142 1,568.3 751.3 753.1 63.9
Vienna 1,206 20,451.8 13,292.2 5,263.6 1,896.0

Source: STATISTIK AUSTRIA, Survey of research and experimental development 2007. Compiled on: 03/09/2009

1) The regional hospitals were not surveyed by questionnaire, but instead Statistik Austria prepared an estimate of the R&D expenditures based on the reports of the of-
fices of the provincial governments. For this reason there is no data about employees in R&D. — 2) business sub-sector: — 2) Regional allocation by location of company
headquarters. — rounding differences.

Table 19: Expenditure for research and experimental development (R&D) 2007 by sectors of performance/ survey areas and
types of expenditure

No. of units Total Instruments and o
Sectors, areas performing R&D - Other current costs Land and buildings

Total 4,009 % 6,867,815 3,513,143 2,818,566 449,192 86,914
1. Higher education sector 1,207 1,637,277 770,086 721,474 110,543 29,174
of which:
1.1 Universities (without hospitals) 962 1,270,452 601,650 574,360 92,508 1,934
1.2 University hospitals 88 194,927 82,846 81,633 4,958 25,490
1.3 Art universities 46 22,066 12,912 8,277 877 -
1.4 Academy of Sciences 62 81,475 36,656 36,644 6,694 1,481
1.5 Universities of applied science 17 48,901 23,709 19,996 4933 263
1.6 Private universities ! 23 17,963 11,221 6,280 456 6
1.7 Pedagogical universities 9 1,493 1,092 284 117 -
2. Government sector? 25° 367,300 193,392 146,087 18,410 9,411
of which:
2.1 Without the regional hospitals 245 236,835 128,065 89,889 13,880 5,001
2.2 regional hospitals . 130,465 65,327 56,198 4,530 4,410
3. Private non-profit sector® 36 17,377 7,763 8,942 480 192
4. Corporate sector 2,521 4,845,861 2,541,902 1,936,063 319,759 48,131
of which:
4.1 Cooperative sub-sector® 52 468,219 230,412 210,919 23,990 2,898
4.2 Business sub-sector 2,469 4,377,642 2,311,490 1,725,144 295,769 45,239

Source: STATISTIK AUSTRIA, Survey of research and experimental development 2007. Compiled on: 08 Sept. 2009

1) Including the Danube University at Krems. — 2) Federal institutions (not including those combined in the hgiher education sector), state, local government and chamber
institutions, R&D institutions of the social insurance carriers, public sector-financed and/or controlled private non-profit institutions as well as R&D institutions of the
Ludwig Boltzmann-Gesellschaft; including regional hospitals. The regional hospitals were not surveyed by questionnaire, but instead Statistik Austria prepared an estimate
of the R&D expenditures based on the reports of the offices of the provincial governments. — 3) Number of survey units not including regional hospitals. — 4) Private non-
profit institutions whose status is predominantly private or under civil law, religious or other non-public. — 5) Including ARC Seibersdorf Research GmbH and centres of
excellence.
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Table 20: Expenditure on research and experimental development (R&D) in all survey areas” in 2007, by state® and
types of expenditure

No. of units per-

ment

Austria 4,009 6,867,815 3,513,143 2,818,566 449,192 86,914
Burgenland 59 37,458 21,615 11,570 4,089 184
Carinthia 193 417,343 191,269 183,249 41,594 1,231
Lower Austria 411 514,866 262,275 200,516 36,139 15,936
Upper Austria 710 1,044,582 508,000 440,764 85,725 10,093
Salzburg 221 210,027 119,604 73,150 12,974 4,299
Styria 719 1,278,536 633,320 537,451 89,987 17,778
Tirol 342 573,778 254,379 263,970 42,453 12,976
Vorarlberg 142 173,229 105,735 55,955 9,532 2,007
Vienna 1,206 2,617,996 1,416,946 1,051,941 126,699 22,410

Source: STATISTIK AUSTRIA, Survey of research and experimental development 2007. Compiled on: 29 Sept. 2009

— 1) Including R&D expenditure estimate for regional hospitals. — 2) In the business sub-sector,the location of the company's headquarters is usually used. — 3) Number of
survey units not including regional hospitals.

Table 21: Expenditure for research and experimental development (R&D) 2007 by sectors of performance/ survey areas and
types of research

Total expen-

Sectors, areas No. of units perfor- | gityre on RED Basic research applied research experimental development
ming R&D
“etom | merow [ metoo %] merow | n%

Total 4,009 6,737,350 1,182,075 17.5 2,384,029 35.4 3,171,246 47.1
1. Higher education sector 1,207 1,637,277 812,441 49.7 681,882 41.6 142,954 8.7
of which:
1.1 Universities (without hospitals) 962 1,270,452 676,201 53.2 500,318 39.4 93,933 14
1.2 University hospitals 88 194,927 51,246 26.3 115,145 59.1 28,536 14.6
1.3 Art universities 46 22,066 8,520 38.6 9,865 4.7 3,681 16.7
1.4 Academy of Sciences 62 81,475 67,237 82.5 10,438 12.8 3,800 47
1.5 Universities of applied science 17 48,901 2433 5.0 34,700 70.9 11,768 24.1
1.6 Private universities 23 17,963 6,740 37.5 10,274 57.2 949 583
1.7 Pedagogical universities 9 1,493 64 43 1,142 76.5 287 19.2
2. Government sector? 245 236,835 79,536 336 139,488 58.9 17,811 15
of which:
2.1 Without the regional hospitals 245 236,835 79,536 33.6 139,488 58.9 17,811 15
2.2 regional hospitals . . . . .
3. Private non-profit sector® 36 17,377 6,681 384 8,521 49.1 2,175 12.5
4. Corporate sector 2,521 4,845,861 283,417 5.8 1,554,138 321 3,008,306 62.1
of which:
4.1 Cooperative sub-sector® 52 468,219 128,729 21.5 243,100 51.9 96,390 20.6
4.2 Business sub-sector 2,469 4,377,642 154,688 35 1,311,038 29.9 2,911,916 66.6

Source: STATISTIK AUSTRIA, Survey of research and experimental development 2007. Compiled on: 27 Oct. 2009

1) Including the Danube University at Krems. — 2) Federal institutions (not including those combined in the higher education sector), state, local government and chamber
institutions, R&D institutions of the social insurance carriers, public sector-financed and/or controlled private non-profit institutions as well as R&D institutions of the
Ludwig Boltzmann-Gesellschaft; without regional hospitals. The regional hospitals were not surveyed by questionnaire, but instead Statistik Austria prepared an estimate
of the R&D expenditures based on the reports of the offices of the provincial governments. There is no breakdown of R&D expenses by type of research. — 3) Private non-
profit institutions whose status is predominantly private or under civil law, religious or other non-public. — 4) Including ARC Seibersdorf Research GmbH and centres of
excellence.
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Table 22: Expenditure on research and experimental development (R&D) in all survey areas” in 2007, by state? and types of research

No. of unit ¢ Total expenditure
0 ?“i':;' ;g?;r o on R&D " applied research experimental development

— neioo| neiooo] %] meioo0] in%| inerooo] in% |

Austria 4,009 6,737,350 1,182,075 175 2,384,029 35.4 3,171,246 411
Burgenland 59 36,231 2,203 6.1 16,030 44.2 17,998 49.7
Carinthia 193 409,637 21,309 5.2 70,914 173 317,414 71.5
Lower Austria 411 496,822 56,811 114 194,881 39.2 245,130 494
Upper Austria 710 1,036,010 93,169 9.0 406,165 39.2 536,676 51.8
Salzburg 221 205,838 52,820 25.7 67,256 32.7 85,762 41.6
Styria 719 1,253,784 266,494 213 459,083 36.6 528,207 421
Tirol 342 557,630 159,241 28.6 207,589 37.2 190,800 34.2
Vorarlberg 142 170,100 8,132 48 50,487 29.7 111,481 65.5
Vienna 1,206 2,571,298 521,896 20.3 911,624 35.5 1,137,778 442

Source: STATISTIK AUSTRIA, Survey of research and experimental development 2007. Compiled on: 27 Oct. 2009

1) Not including R&D expenditure estimate for regional hospitals. The regional hospitals were not surveyed by questionnaire, but instead Statistik Austria prepared an es-
timate of the R&D expenditures based on the reports of the offices of the provincial governments. There is no breakdown of R&D expenses by type of research. — 2) In the
business sub-sector, the location of the company's headquarters is usually used.

Table 23: Expenditure on research and experimental development (R&D) in all survey areas in 2007 by state (according to the location
of the headquarters/ according to the R&D location)

According to the Iocah_on of the headqu?ners of the According to the company's R&D location(s)?
surveyed unit/of the company”
. netoo0 | in% | _n€loo0 | _in%

Austria 6,867,815 100.0 6,867,815 100.0
Burgenland 37,458 0.5 35,615 0.5
Carinthia 417,343 6.1 379,025 5.5
Lower Austria 514,866 1.5 576,344 8.4
Upper Austria 1,044,582 15.2 1,084,887 15.8
Salzburg 210,027 3.1 241,376 35
Styria 1,278,536 18.6 1,460,064 213
Tirol 573,778 8.4 571,368 83
Vorarlberg 173,229 25 172,489 25
Vienna 2,617,996 38.1 2,346,647 34.2

Source: STATISTIK AUSTRIA, Survey of research and experimental development 2007. Compiled on: 27 Oct. 2009

1) The regional classification of the units surveyed and of the private businesses was done strictly according to the state in which the headquarters is located (standard
evaluation). — 2) In this more detailed regional evaluation, for private businesses that perform R&D in more than one state the R&D expenditure is allocated to the states
in which the R&D locations are located. For the units surveyed in the other areas the question “R&D locations also located in other states” was not relevant.
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Table 26: Gross regional product (GRP), gross domestic expenditure on R&D and regional research intensitys for 2007

Gross regional product ("regional GDP")" Gross domestic expenditure on R&D ?
Regions, states (NUTS 1, NUTS 2) glonal product ('reg . -
L im€milion | in€milion | _in%ofGRP

Austria 270,782 6,867.82 2.54
Eastern Austria 120,650 2,958.61 245
Burgenland 6,059 35.62 0.59
Lower Austria 42,303 576.34 1.36
Vienna 72,288 2,346.65 3.25
Southern Austria 49,472 1,839.09 3.72
Carinthia 15,563 379.03 2.44
Styria 33,909 1,460.06 431
Western Austria 100,661 2,070.12 2.06
Upper Austria 44,748 1,084.89 242
Salzburg 19,618 241.38 1.23
Tirol 23,866 571.37 2.39
Vorarlberg 12,429 172.49 1.39

Source: STATISTIK AUSTRIA. Compiled on: 22 Dec. 2009
1) as at 22 Dec. 2009 - 2) Business sub-sector: Regional allocation according to the company's R&D location(s) — rounding differences.

Table 27: Higher education sector: " Employees in research and experimental development (R&D) in 2007, broken down by field of
science and occupation

: : No. of units perfor- . ofwhien |
Field of science . Total —
ming R&D Researchers Technicians Other personnel

Headcounts
1.0 to 6.0 Total 1,207 35,269 25,967 5,251 4,051
1.0 to 4.0 Subtotal 694 24,989 17,664 4,214 3,111
1.0 Natural sciences 275 9,299 7,019 1,531 749
2.0 Engineering and technology 191 4,960 3,733 628 599
3.0 Medical sciences 172 9,559 6,243 1,866 1,450
4.0 Agricultural sciences 56 1,171 669 189 313
5.0 and 6.0 Subtotal 513 10,280 8,303 1,037 940
5.0 Social sciences 299 6,093 4,884 639 570
6.0 Humanities 214 4,187 3,419 398 370
Full-time equivalents
1.0 to 6.0 Total 1,207 13,613.2 10,112.0 1,990.1 1,511.1
1.0 to 4.0 Subtotal 694 10258.4 7367.3 1684.7 1206.4
1.0 Natural sciences 275 4,485.1 3,518.8 598.9 367.4
2.0 Engineering and technology 191 2,101.2 1,611.1 230.6 259.5
3.0 Medical sciences 172 3,169.6 1,941.3 768.9 459.4
4.0 Agricultural sciences 56 502.5 296.0 86.4 120.1
5.0 and 6.0 Subtotal 513 3,354.8 2,744.8 305.3 304.7
5.0 Social sciences 299 2,005.3 1,618.5 193.4 193.4
6.0 Humanities 214 1,349.5 1,126.3 1119 111.4

Source: STATISTIK AUSTRIA, Survey of research and experimental development 2007. Compiled on: 27 Aug. 2009

1) Universities includinguniversity hospitals, art universities, the Austrian Academy of Sciences, universities of applied science, private universities, the Danube University
at Krems, pedagogical universities. — rounding differences.
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Table 28: Higher education sector:" Expenditure on research and experimental development (R&D) in 2007 broken down by field of
science and type of expenditure

i Total
Field of science LU Of.u"'ts Labour costs L L I"s"u".]e"ts i d and buildings
performing R&D costs equipment

1.0 to 6.0 Total 1,207 1,637,271 770,086 727,474 110,543 29,174
1.0 to 4.0 Subtotal 694 1,243,831 565,112 556,957 92,943 28,819
1.0 Natural sciences 275 511,573 243,618 220,758 45,312 1,885
2.0 Engineering and technology 191 241,128 114,188 97,936 28,545 459
3.0 Medical sciences 172 423,118 181,723 198,923 16,531 25,941
4.0 Agricultural sciences 56 68,012 25,583 39,340 2,555 534

5.0 and 6.0 Subtotal 513 393,446 204,974 170,517 17,600 355
5.0 Social sciences 299 237,680 120,122 105,526 11,766 266
6.0 Humanities 214 155,766 84,852 64,991 5,834 89

Source: STATISTIK AUSTRIA, Survey of research and experimental development 2007. Compiled on: 11 Sept. 2009

1) Universities includinguniversity hospitals, art universities, the Austrian Academy of Sciences, universities of applied science, private universities, the Danube University
at Krems, pedagogical universities.

Table 29: Higher education sector:" Expenditure on research and experimental development (R&D) in 2007 broken down by field of
science and type of research

| Tt entrs
Field of science SRORHINS on R&D Basic research applied research R
performing R&D ment

| €100 | in€1000 [in%| in€1,000 |
1.0 t0 6.0 Total 1,207 1,637,277 812,441 49.7 681,882 41.6 142,954 8.7
1.0 to 4.0 Subtotal 694 1,243,831 589,673 474 528,263 425 125,895 10.1
1.0 Natural sciences 275 511,573 318,000 62.1 158,013 30.9 35,560 7.0
2.0 Engineering and technology 191 241,128 73,416 30.4 135,937 56.4 31,775 132
3.0 Medical sciences 172 423,118 172,458 408 198,666 46.9 51,994 123
4.0 Agricultural sciences 56 68,012 25,799 37.9 35,647 52.4 6,566 9.7
5.0 and 6.0 Subtotal 513 393,446 222,768 56.7 153,619 39.0 17,059 43
5.0 Social sciences 299 237,680 107,321 45.2 118,452 49.8 11,907 5.0
6.0 Humanities 214 155,766 115,447 74.1 35,167 22.6 5,152 &3

Source: STATISTIK AUSTRIA, Survey of research and experimental development 2007. Compiled on: 27 Oct. 2009

1) Universities includinguniversity hospitals, art universities, the Austrian Academy of Sciences, universities of applied science, private universities, the Danube University
at Krems, pedagogical universities.
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Table 34: Universities”: Expenditure on research and experimental development in 2007 broken down by field of science and
type of expenditure

. ofwhieh
o
. n€t000 |
1.0 t0 6.0 Total
excluding hospitals 962 1,270,452 601,650 574,360 92,508 1,934
including hospitals 1,050 1,465,379 684,496 655,993 97,466 21,424
1.0 to 4.0 Subtotal
excluding hospitals 561 944,973 435,522 429,728 77,985 1,738
including hospitals 649 1,139,900 518,368 511,361 82,943 27,228
1.0 Natural sciences 252 454,690 218,083 195,612 40,575 420
2.0 Engineering and technology 177 212,158 101,461 84,696 25,651 350
3.0 Medical sciences
excluding hospitals 76 210,113 90,395 110,080 9,204 434
hospitals 88 194,927 82,846 81,633 4,958 25,490
including hospitals 164 405,040 173,241 191,713 14,162 25,924
4.0 Agricultural sciences 56 68,012 25,583 39,340 2,555 534
5.0 and 6.0 Subtotal 401 325,479 166,128 144,632 14,523 196
5.0 Social sciences 261 204,258 102,705 91,855 9,586 112
6.0 Humanities 140 121,221 63,423 52,777 4,937 84

Source: STATISTIK AUSTRIA, Survey of research and experimental development 2007. Compiled on: 8 Sept. 2009
1) Not including art universities.

Table 35: Universities": Expenditure on research and experimental development in 2007 broken down by field of science and
type of research

oot | Tolewen | otwen |
Field of science perfl:;r?ni:;l:ts&ﬂ diture on R&D applied research experimental development
e | oo | n% | e | wx | wem | nw |

1.0 to 6.0 Total
excluding hospitals 962 1,270,452 676,201 53.2 500,318 39.4 93,933 74
including hospitals 1,050 1,465,379 727,447 49.6 615,463 42.0 122,469 8.4
1.0 to 4.0 Subtotal
excluding hospitals 561 944,973 481,218 50.9 378,806 40.1 84,949 9.0
including hospitals 649 1,139,900 532,464 46.7 493,951 433 113,485 10.0
1.0 Natural sciences 252 454,690 273,472 60.1 149,996 33.0 31,222 6.9
2.0 Engineering and technology 177 212,158 71,138 335 117,034 55.2 23,986 113
3.0 Medical sciences
excluding hospitals 76 210,113 110,809 52.7 76,129 36.2 23,175 11.0
hospitals 88 194,927 51,246 26.3 115,145 59.1 28,536 14.6
including hospitals 164 405,040 162,055 40.0 191,274 47.2 51,711 12.8
4.0 Agricultural sciences 56 68,012 25,799 37.9 35,647 52.4 6,566 9.7
5.0 and 6.0 Subtotal 401 325,479 194,983 59.9 121,512 373 8,984 28
5.0 Social sciences 261 204,258 99,795 489 96,735 47.4 7,728 38
6.0 Humanities 140 121,221 95,188 78.5 24,771 204 1,256 1.0

Source: STATISTIK AUSTRIA, Survey of research and experimental development 2007. Compiled on: 27 Oct. 2009
1) Not including art universities.
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Table 37: Government sector:" Employees in research and experimental development (R&D) in 2007, broken down by field of
science and occupation

ot No.of units perfor- |
ming R&D Other personnel

Headcounts
1.0 to 6.0 Total 245 5,500 2,783 1,120 1,597
1.0 to 4.0 Subtotal 100 2,894 1,358 665 871
1.0 Natural sciences 33 907 477 214 216
2.0 Engineering and technology 15 641 372 140 129
3.0 Medical sciences 31 247 155 72 20
4.0 Agricultural sciences 21 1,099 354 239 506
5.0 and 6.0 Subtotal 145 2,606 1,425 455 726
5.0 Social sciences 76 1,002 702 192 108
6.0 Humanities 69 1,604 723 263 618
Full-time equivalents
1.0 to 6.0 Total 245 2,488.1 1,389.0 387.2 711.9
1.0 to 4.0 Subtotal 100 1,399.0 708.5 252.2 438.2
1.0 Natural sciences 33 380.1 237.3 67.6 753
2.0 Engineering and technology 5 288.8 206.8 38.6 434
3.0 Medical sciences 31 115.9 734 314 11.1
4.0 Agricultural sciences 21 614.1 191.0 114.6 308.4
5.0 and 6.0 Subtotal 145 1,089.2 680.5 134.9 273.7
5.0 Social sciences 76 466.0 352.1 72.8 41.1
6.0 Humanities 69 623.2 3284 62.1 232.7

Source: STATISTIK AUSTRIA, Survey of research and experimental development 2007. Compiled on: 03 Sept. 2009

1) Federal institutions (not including those combined in the higher education sector), state, local government and chamber institutions, R&D institutions of the social insur-
ance carriers, public sector-financed and/or controlled private non-profit institutions as well as R&D institutions of the Ludwig Boltzmann-Gesellschaft; without regional
hospitals. The regional hospitals were not surveyed by questionnaire, but instead Statistik Austria prepared an estimate of the R&D expenditures based on the reports
of the offices of the provincial governments. For this reason there is no data about employees in R&D. — Rounding differences.
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Table 38: Government sector:" Employees in research and experimental development (R&D) in 2007, broken down by legal

entities and occupation

e No. of units perfor- . ofwhieh |
ming RD Other personne

Total 245
Federal 44
States (including Vienna) 34
Local governments (without Vienna) 8
Chambers 2 5
Social insurance institutions ? .
Private non-profit institutions * 115
Ludwig Boltzmann Gesellschaft 39
Total 245
Federal 44
States (including Vienna) 34
Local governments (without Vienna) 8
Chambers ? 5
Social insurance institutions? .
Private non-profit institutions * 115
Ludwig Boltzmann Gesellschaft 39

5,500
2,530
735
149
34

1,665
387

2,488.1
1,189.7
215.9
58.7
13.4

832.7
177.9

Headcounts

2,783 1,120 1,597
1,029 553 948
264 114 357
78 27 44
20 1 13
1,110 345 210
282 80 25

Full-time equivalents
1,389.0 387.2 119
490.9 204.3 494.6
102.0 16.6 97.3
37.2 1.2 14.3
9.3 0.9 32
617.4 123.1 92.1
1323 35.1 10.5

Source: STATISTIK AUSTRIA, Survey of research and experimental development 2007. Compiled on: 03 Sept. 2009

1) Federal institutions (not including those combined in the higher education sector), state, local government and chamber institutions, R&D institutions of the social insur-
ance carriers, public sector-financed and/or controlled private non-profit institutions as well as R&D institutions of the Ludwig Boltzmann-Gesellschaft; without regional
hospitals. The regional hospitals were not surveyed by questionnaire, but instead Statistik Austria prepared an estimate of the R&D expenditures based on the reports
of the offices of the provincial governments. For this reason there is no data about employees in R&D. — 2) In order to keep the data confidential these figures can only
be reported together. — 3) Private non-profit institutions primarily financed/supervised by the public sector. — rounding differences.
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Table 39: Government sector:" Expenditure on research and experimental development in 2007 broken down by field of
science and type of expenditure

: : No. of units Total ther current Instruments Land and
Field of science : Labour costs . S
performing R&D costs and equipment buildings

1.0 to 6.0 Total 2452 367,300 193,392 146,087 18,410 9,411
1.0 to 4.0 Subtotal 1002 247,875 133,907 94,656 12,701 6,611
1.0 Natural sciences 33 43,383 19,257 19,508 4,058 560
2.0 Engineering and technology 15 25,335 16,485 7,685 1,128 37
3.0 Medical sciences 312 138,305 70,694 58,131 5,066 4414
4.0 Agricultural sciences 21 40,852 27,471 9,332 2,449 1,600
5.0 and 6.0 Subtotal 145 119,425 59,485 51,431 5,709 2,800
5.0 Social sciences 76 42,146 28,977 12,068 531 570
6.0 Humanities 69 71,279 30,508 39,363 5,178 2,230

Source: STATISTIK AUSTRIA, Survey of research and experimental development 2007. Compiled on: 11 Sept. 2009

1) Federal institutions (not including those combined in the higher education sector), state, local government, and chambers of commerce, R&D institutions of the social
insurance carriers, public sector-financed and/or controlled private non-profit institutions as well as R&D institutions of the Ludwig Boltzmann-Gesellschaft; including re-
gional hospitals. The regional hospitals were not surveyed by questionnaire, but instead Statistik Austria prepared an estimate of the R&D expenditures based on the reports
of the offices of the provincial governments. — 2) Number of survey units not including regional hospitals.

Table 40: Government sector:" Expenditure on research and experimental development (R&D) in 2007 broken down hy legal
entities and type of expenditure

Legal entit No. of units Total Labour costs | Other current | Instruments Land and
€ ¥ performing R&D costs and equipment buildings

Total 2452 367,300 193,392 146,087 18,410 9,411
Federal 44 105,752 57,257 36,276 9,758 2,461
States (including Vienna) 342 169,744 76,257 82,533 5,709 5,245
Local governments (without Vienna) 8 6,708 2,526 2,652 396 1,134
Chambers 54 1,173 9314 242 -4 -4
Social insurance institutions oD ) o2 ) 9 oD
Private non-profit institutions * 115 72,299 48,588 21,192 2,008 511
Ludwig Boltzmann Gesellschaft 39 11,624 7,833 3,192 539 60

Source: STATISTIK AUSTRIA, Survey of research and experimental development 2007. Compiled on: 27 Oct. 2009

1) Federal institutions (not including those combined in the higher education sector), state, local government, and chambers of commerce, R&D institutions of the social
insurance carriers, public sector-financed and/or controlled private non-profit institutions as well as R&D institutions of the Ludwig Boltzmann-Gesellschaft; including re-
gional hospitals. The regional hospitals were not surveyed by questionnaire, but instead Statistik Austria prepared an estimate of the R&D expenditures based on the reports
of the offices of the provincial governments. — 2) Number of survey units not including regional hospitals. — 3) Private non-profit institutions primarily financed/supervised
by the public sector. — 4) In order to keep the data confidential these figures can only be reported together.
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Table 41: Government sector:" Expenditure on research and experimental development (R&D) in 2007 broken down by field of

No.ofunts | Totaleqendtweon | ofwieh |
R&D

science and type of research

Field of science performing
1.0 to 6.0 Total 245 236,835 79,536 336 139,488 58.9 17,811 15
1.0 to 4.0 Subtotal 100 117,410 21,855 18.6 79,562 67.8 15,993 13.6
1.0 Natural sciences 33 43,383 15,896 36.6 24,505 56.5 2,982 6.9
2.0 Engineering and technology 15 25,335 1,843 1.3 17,149 67.7 6,343 25.0
3.0 Medical sciences 31 7,840 1,339 17.1 5,450 69.5 1,051 13.4
4.0 Agricultural sciences 21 40,852 2,777 6.8 32,458 79.5 5,617 13.7
5.0 and 6.0 Subtotal 145 119,425 57,681 483 59,926 50.2 1,818 15
5.0 Social sciences 76 42,146 8,699 20.6 32,317 76.7 1,130 2.7
6.0 Humanities 69 77,279 48,982 63.4 27,609 35.7 688 0.9

Source: STATISTIK AUSTRIA, Survey of research and experimental development 2007. Compiled on: 27 Oct. 2009

1) Federal institutions (not including those combined in the higher education sector), state, local government and chamber institutions, R&D institutions of the social insur-
ance carriers, public sector-financed and/or controlled private non-profit institutions as well as R&D institutions of the Ludwig Boltzmann-Gesellschaft; without regional
hospitals. The regional hospitals were not surveyed by questionnaire, but instead Statistik Austria prepared an estimate of the R&D expenditures based on the reports of
the offices of the provincial governments. There is no breakdown of R&D expenses by type of research.

Table 42: Government sector:" Expenditure on research and experimental development (R&D) in 2007 broken down by legal

entities and type of research
I T T
Legal entity ?;meiunl:tlslzl‘;r- on R&D applied research experimental development
oo L L L e [

Total 236,835 79,536 33.6 139,488 58.9 17,811

Federal 1 105,752 37,045 35.0 61,450 58.1 7,257 6.9
States (including Vienna) 34 39,279 18,829 47.9 19,707 50.2 743 1.9
Local governments (without Vienna) 8 6,708 3,559 53.1 2,208 329 941 14.0
Chambers ) 1,1739 101% 8.6 910® 71.69 162% 13.89
Social insurance institutions o & o o o o o 5
Private non-profit institutions 2 115 72,299 15,470 214 49,171 68.0 7,658 10.6
Ludwig Boltzmann Gesellschaft 39 11,624 4532 39.0 6,042 52.0 1,050 9.0

Source: STATISTIK AUSTRIA, Survey of research and experimental development 2007. Compiled on: 27 Oct. 2009

1) Federal institutions (not including those combined in the higher education sector), state, local government and chamber institutions, R&D institutions of the social insur-
ance carriers, public sector-financed and/or controlled private non-profit institutions as well as R&D institutions of the Ludwig Boltzmann-Gesellschaft; without regional
hospitals. The regional hospitals were not surveyed by questionnaire, but instead Statistik Austria prepared an estimate of the R&D expenditures based on the reports of
the offices of the provincial governments. There is no breakdown of R&D expenses by type of research. — 2) Private non-profit institutions primarily financed/supervised by
the public sector. — 3) In order to keep the data confidential these figures can only be reported together.
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Table 45: Private non-profit sector:” Employees in research and experimental development (R&D) in 2007, broken down by field of
science and occupation

o No. of units perfor- . ofwhieh |
Field of science . Total —
ming R&D Researchers Technicians Other personnel

Headcounts

1.0 to 6.0 Total 36 337 225 69 43

1.0 to 4.0 Subtotal 17 211 140 48 23
1.0 Natural sciences 5 38 27 4 7
2.0 Engineering and technology 8 84 53 20 11
3.0 Medical sciences 42 892 602 242 52
4.0 Agricultural sciences 2 2 2 2 i

5.0 and 6.0 Subtotal 19 126 85 21 20
5.0 Social sciences 14 105 71 16 18
6.0 Humanities 5 21 14 5 2

Full-time equivalents

1.0 to 6.0 Total 36 162.4 116.7 33.1 12.6

1.0 to 4.0 Subtotal 17 120.2 83.7 29.3 1.2
1.0 Natural sciences 5 14.7 11.0 1.6 2.2
2.0 Engineering and technology 8 38.9 30.2 5.7 3.0
3.0 Medical sciences 42 66.67 42.6% 22.1% 2.0?
4.0 Agricultural sciences 2 2 2 2 2

5.0 and 6.0 Subtotal 19 422 33.0 38 5.4
5.0 Social sciences 14 38.1 30.1 3.0 5.0
6.0 Humanities 5 41 3.0 0.8 0.4

Source: STATISTIK AUSTRIA, Survey of research and experimental development 2007. Compiled on: 03 Sept. 2009

1) Private non-profit institutions whose status is predominantly private or under civil law, religious, or other non-public. — 2) In order to keep the data confidential these

figures can only be reported together. — rounding differences.
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Table 46: Private non-profit sector:" Expenditure on research and experimental development (R&D) in 2007 broken down by field of
science and type of expenditure

No. of units per- Other current | Instruments and Land and

Labour costs

ELRICEH G forming R&D costs equipment buildings

1.0 to 6.0 Total 36 17,377 7,763 8,942 480 192

1.0 to 4.0 Subtotal 17 14,238 5,848 7,751 447 192
1.0 Natural sciences 5 880 447 379 54 -
2.0 Engineering and technology 8 5,856 2,059 3,697 100 -
3.0 Medical sciences 42 7,5022 3,3422 3,675 2932 1922
4.0 Agricultural sciences 2 2 2 2 2 2

5.0 and 6.0 Subtotal 19 3,139 1,915 1,191 33 -
5.0 Social sciences 14 2,979 1,815 1,134 30 -
6.0 Humanities 5 160 100 57 3 -

Source: STATISTIK AUSTRIA, Survey of research and experimental development 2007. Compiled on: 11 Sept. 2009

1) Private non-profit institutions whose status is predominantly private or under civil law, religious, or other non-public. — 2) In order to keep the data confidential these
figures can only be reported together.

Table 47: Private non-profit sector:" Expenditure on research and experimental development (R&D) in 2007 broken down by field of

science and type of research

Experimental deve-

. Total expen-
No. of units

Field of science diture on R&D Basic research Applied research

performing R&D lopment
e o0 | ne 1000 [ in% | meiooo [ % | merow | n%
1.0 to 6.0 Total 17,377 6,681 384 8,521 49.1 2,175 12.5
1.0 to 4.0 Subtotal 14,238 5,741 403 6,928 8.7 1,569 11.0
1.0 Natural sciences 5 880 765 86.9 115 13.1 - -
2.0 Engineering and technology 8 5,856 1,666 284 3,629 62.0 561 9.6
3.0 Medical sciences 42 7,502% 3,3102 44.2% 3,184% 42.4% 1,0082 13.42
4.0 Agricultural sciences 2 2 2 2 2 2 2 2
5.0 and 6.0 Subtotal 19 3,139 940 29.9 1,593 50.8 606 19.3
5.0 Social sciences 14 2,979 907 30.4 1,569 52.7 503 16.9
6.0 Humanities 5 160 33 20.6 24 15.0 103 64.4

Source: STATISTIK AUSTRIA, Survey of research and experimental development 2007. Compiled on: 27 Oct. 2009

1) Private non-profit institutions whose status is predominantly private or under civil law, religious, or other non-public. — 2) In order to keep the data confidential these
figures can only be reported together.
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Table 49: Corporate sector:"” Employees in research and experimental development (R&D) in 2007, classified by industry,

number of employees and occupation

No. of units
Industry/ number of employees performing
R&D
Total 2,521
Industry
01+02+05 Agriculture and forestry, fishing 4
10-14 Mining and quarrying of rocks and soils 9
15-37 Manufacturing 1,391
15 Foods and luxury foods, beverages 93
16 Tobacco processing 3
17 Textiles and textile products (without apparel) 28
18+19 Apparel, leather, footwear 15
20 Wood (without furniture production) 49
21 Pulp, paper and paper products 25
22 Publishing, printing and reproduction of recorded media 13
23 Manufacture of coke, refined petroleum products, nuclear fuel 9
24 without 24.4 Chemicals and chemical products (except pharmaceuticals) 76
24.4 Pharmaceuticals, medicinal chemicals and botanical products 31
25 Rubber and plastic products 92
26 Other non-metallic mineral products 63
g;éi%; aid Basic iron, steel, ferro-alloys, tubes, iron and steel casting 28
27.4+27.53/54 Non-ferrous metals, light and heavy metal casting 27
28 Metal products 140
29 Machinery and equipment 312
30 Office machinery and computers 14
31 Electrical machinery and apparatus n.e.c. 79
32 without 32.1 Radio, television and communication equipment and apparatus(without electronic 2
components)
32.1 Electronic components &
33 without 33.1 Precision and optical instruments 83
331 Medical instruments 34
34 Motor vehicles, trailers and semi-trailers 44
35 Manufacture of other transport equipment 17
36 without 36.1 Manufacturing n.e.c. 27
36.1 Furniture 35
37 Recycling 3
40+41 Electricity, gas and water supply 23
45 Construction 71
50-93 Services 1,023
Wholesale and retail trade; repair of motor vehicles, motorcycles and personal and
ol household goods 1
55 Hotels and restaurants -
60-64 Transport, storage and communication 27
65-67 Financial intermediation 6
70+71+74 Real estate, renting and business-related services 275
72 without 72.2 Computer and related activities (without software consultancy and supply) 45
722 Software consultancy and supply 241
73 Research and development 212
75-93 Pub'lilc.administration, education, health and other community, social and personal service 18
activities
Number of employees
1-49 employees 1,358
50249 employees 740
250 and more employees 423

Total

headcounts
in R&D

48,352

64

90
31,621
545
Ll
338
78
271
167
151
Ll
1,484
1,754
1,322
866

827

466
1,470
6,047

238
5,232

978

1,988
1,258
683
2,987
1,253
721
399

8

213
357
16,007

1,790

587
143
3,791
897
3,535
5,090

174

8,466
10,950
28,936

Source: STATISTIK AUSTRIA, Survey of research and experimental development 2007. Compiled on: 28 Aug. 2009

1) Includes the cooperative sub-sector and the business sub-sector. — 2) University graduates and equivalent employees. — 3) Graduates of academic secondary schools,
technicians, laboratory assistants. — 4) In order to keep the data confidential these figures cannot be reported separately, but they are included in the subtotals and totals.

— rounding differences.
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36,988.6

15.5
53.4
25,741.1
268.1
D)
254.8
48.5
129.1
128.7
106.4
L)
1,235.0
15212
1,008.3
693.2

455.5

253.9
842.7
4,848.6
202.9
4,676.4

930.9

1,897.0
906.1
596.6

2,819.3
976.2
545.2
3119

16

65.5
181.2
10,931.9

1,373.5

506.0
30.5
2,506.5
575.9
2,192.0
3,620.7

72.1

5,038.6
7,296.8
24,653.2

ents in R&D

Scientists and
engineers?,

20,057.8

5.6
10.6
13,483.5
159.7
L)
92.8
17.7
58.3
54.4
38.8
L)
467.6
951.1
357.3
514.5

238.9

1144
320.6
1,988.2
92.1
3,194.8

379.3

1,639.8
4713
3717

1,2343
329.1
198.6
168.7

0.2
289
80.0

6,449.2

645.6

440.8
48.7
1,4504
254.0
1,265.6
2,322.1

22.0

2,951.4
3,728.8
13,377.5

13,867.6

9.8
423
10,235.3
86.8
‘4)
132.1
25.9
49.7
66.7
62.6
L)
669.6
440.9
4752
141.9

167.9

115.8
442.3
2,406.3
109.3
1,365.1

463.0

2323
409.8
1843
1,146.3
548.4
319.1
1273
0.9
25.7
81.5
3,473.0

629.3

45.5
31.8
675.3
276.6
881.5
901.7

31.2

1,796.2
3,073.8
8,997.6

Other
scientific
[

3,063.2

0.1
0.5
20223
21.6
‘4)
29.9
4.9
21.1
1.6
5.0

L)
97.8
129.2
175.8
36.8

58.7

23.7
79.8
454.1
15
116.5

88.6

249
19.0
40.6
438.7
98.7
21.5
15.9
0.5
109
19.7
1,009.7

98.6

19.7
380.8
453
449
400.9

19.5

290.9
4941
2,278.1
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Table 50: Corporate sector:" Scientists, engineers in research and experimental development RR&D) in 2007 broken down by industry,
education and gender

Full-time equivalents in R&D

=]
=)
=
=1
@

Industry

education completed:
or university of applied
sciences education:
postgraduate (masters)
or university education
not completed
examination or foreman

Doctorate

£
5
2
2
5
=
®
£
£
S
g
5

Level of university
Completed university
Non-university post-
secondary education

vocational training

Master craftsman
completed

Other education

o0
=
=
5
&
S
=
=
=}
)

Number of survey units performing
level tec!

|_mals | female | malo |emale| male | eale | male |female | mals |fomals| male |emale] male |female

Total 2,521 17,3821 2,675.7 2,7048 623.1 706323 1,0256 4686 1439 4464 214 56225 6525 5076 209.2
01+02+05 Agriculture and forestry, fishing 4 31 25 0.5 0.5 17 2.0 - - 0.5 - 03 - 0.1 -
10-14 Mining and quarrying of rocks and soils 9 9.8 0.8 21 - 6.7 0.6 - - 0.7 - 03 0.2 - -
15-37 Manufacturing 1391 119325 15510 14643 2932 48327 4782 2974 992 3949 184 45073 4781 4359 1839
15 Foods and luxury foods, beverages 93 112.8 46.9 16.6 2.7 355 310 4.0 13 267 23 281 7.0 1.9 2.6
16 Tobacco pl’UCeSSiﬂg _Z) '2) .Zl ‘Z) _Z) '2) .Z) .Z) _Z) '2) .Z] _Z) '2) .2) lZ)
17 Textiles and textile products (without apparel) 28 734 19.4 5.0 40 153 5.8 - 4.0 53 03 468 46 1.0 0.7
18+19 Apparel, leather, footwear 15 145 3.2 2.0 - 15 11 - - 50 - 1.5 2.1 45 -
20 Wood (without furniture production) 49 56.4 19 43 - 239 0.9 40 - 79 - 153 1.0 1.0 -
21 Pulp, paper and paper products 25 392 15.2 122 3.0 11.8 7.0 2.7 1.0 5.7 - 6.8 32 - 1.0
2 Publishing, printing and reproduction of recorded media 13 343 45 6.9 1.0 20.1 3.0 2.0 - 1.6 0.5 2.7 - 1.0 -
23 Manufacture of coke, refined petroleum products, nuclear fuel 2 2 2 2 ) 2 2 2 2 2 2 2 2 2 2
24Wthout 244 gy icals and chemical products (except pharmaceuticals) 7 360 1016 1846 392 83 343 251 77 87 25 603 139 50 40
24.4 f i ici icals and botanical products 31 4405 5106 2492 1501 289 801 272 547 160 90 753 1235 439 932
25 Rubber and plastic products 92 326.7 30.6 249 01 1411 15.1 9.8 43 19.6 - 1285 9.0 28 21
26 Other non-metallic mineral products 63 4334 811 314 53 76.6 10.9 7.1 0.8 24 - 1184 78 1975 56.3
Zéi;zs e Basic iron, steel, ferro-alloys, tubes, iron and steel casting 28 222.6 163 592 27 891 112 1.0 - 39 - 648 24 46 -
27.4+27.53/54  Non-ferrous metals, light and heavy metal casting 21 107.4 70 182 20 396 1.0 38 1.0 37 - 401 3.0 2.0 -
28 Metal products 140 300.4 202 337 54 708 23 113 03 415 08 137.0 9.2 6.1 22
29 Machinery and equipment 312 19019 863 1511 6.7 8068 417 510 60 863 - 7746 217 32.1 42
30 Office machinery and computers 14 86.4 5.7 5.1 0.7 384 35 224 1.0 3.0 - 145 0.5 3.0 -
31 Devices for the generation & distribution of electricity and the like 79 29612 2336 1832 139 1,199.0 693 282 116 353 - 14940 1365 215 23
32 without 32.1  Radio, televi§ion and! commlunication equipment and 2% 3525 2.8 185 40 1505 133 47 R 10 . 1768 95 10 R
321 Electronic components 35 14631 1767 2457 315 8095 744 2.0 1.0 184 - 3805 678 7.0 2.0
33 without 33.1  Precision and optical instruments 83 4534 239 594 80 2124 121 15.5 0.8 8.7 1.0 1495 2.0 79 -
331 Medical instruments 34 3238 479 455 59 1731 18.5 12 0.5 6.3 - 630 117 347 113
34 Motor vehicles, trailers and semi-trailers 44 1,195.6 38.7 61.5 30 5623 19.7 455 - 34.1 - 44738 160 444 -
35 Manufacture of other transport equipment 17 316.1 13.0 21.0 20 1428 3.0 9.0 - 404 2.0 92.9 5.0 4.0 1.0
36 without 36.1  Jewellery, mysical instruments, sports good, games and toys, other 27 1765 2.1 10.0 R 62.3 130 19.9 12 76 R 707 79 6.0 R
manufacturing n.e.c.
36.1 Furniture 35 158.9 9.8 0.1 - 351 3.0 - - 5.6 - 1151 5.8 3.0 1.0
37 Recycling 3 0.2 - - - - - - - 0.2 - - - - -
40+41 Electricity, gas and water supply 23 25.5 34 41 - 115 11 - - 40 - 19 0.3 40 2.0
45 Construction 71 742 5.8 5.9 10 334 13 8.2 0.3 45 - 214 2.0 0.8 1.2
50-93 Services 1023 53370 11122 12279 3284 27463 5424 1630 444 418 30 10913 1719 668 221
50-52 Wholesale and retail trade; repair of motor vehicles, motorcycles and 199 1906 1550 1423 421 1615 728 17.9 54 20.0 . 1337 331 152 16
personal and household goods
55 Hotels and restaurants = = = = = = = = = = = = = = =
60-64 Transport, storage and communication 27 367.5 733 16.9 12 99.9 16.6 7.0 1.0 17 - 2290 465 13.0 8.0
65-67 Financial intermediation 6 385 102 190 35 195 6.7 - - - - - - - -
k) Real estate, renting and business-related services 275 13030 1474 2148 215 8252 103.0 82 24 159 - 2314 195 1.6 1.0
72 without 72.2 Sl‘l’;':]’f;)t” ) et GBS o e T G e 45 274 266 319 40 880 106 288 50 - - 746 58 41 12
722 Software consultancy and supply 241 11548 1108 1313 138 6027 591 501 31 18 30 3512 253 177 6.5
73 Research and development 212 17366 5855 6653 2419 9418 2726 485 265 24 - 694 406 9.2 38
75-93 Public administration, education, health and other community, social 18 186 34 6.3 03 78 11 25 10 R B 20 10 ~ R

and personal service activities

Source: STATISTIK AUSTRIA, Survey of research and experimental development 2007. Compiled on: 28 Sept. 2009

1) Includes the business sub-sector and the cooperative sub-sector. — 2) In order to keep the data confidential these figures cannot be reported separately, but they are
included in the subtotals and totals. — rounding differences.
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Statistical Annex

Table 51: Corporate sector:"” Employees in research and experimental development (R&D) and expenditure on R&D in 2007 by state?

Employees in R&D R&D expenditure

by location of company by location of company head-

by company's R&D location(s)

by company's R&D location(s)®

headquarters quarters
~eatco | n% | Weasoom | % | neiooo | % | metomo [ % |
Austria 48,352 100.0 48,352 100.0 4,845,861 100.0 4,845,861 100.0
Burgenland 490 1.0 468 1.0 33,181 0.7 31,338 0.6
Carinthia 2,671 5.5 2,603 5.4 373,317 1.1 334,999 6.9
Lower Austria 5,149 10.6 5,639 11.7 468,013 9.7 529,491 10.9
Upper Austria 9,608 19.9 9,875 204 941,051 19.4 981,356 20.3
Salzburg 1,725 3.6 1,987 41 125,035 2.6 156,384 3.2
Styria 9,248 19.1 10,462 216 895,127 18.5 1,076,655 222
Tirol 2,902 6.0 2,841 5.9 307,421 6.3 305,011 6.3
Vorarlberg 2,001 41 1,993 41 159,631 33 158,891 33
Vienna 14,552 30.1 12,484 258 1,543,085 31.8 1,271,736 26.2

Source: STATISTIK AUSTRIA, Survey of research and experimental development (R&D) 2007. Compiled on: 22 Sept. 2009

1) Includes the business sub-sector and the cooperative sub-sector. — 2) The regional classification of the units in the cooperative area is done strictly according to the state
in which the company has its headquarters. For the companies in the corporate sector, there is a classifications by the state in which the headquarters is located as well as
an alternative classification by the state(s) in which the R&D location(s) can be found. — 3) R&D expenditure according to R&D location(s) was calculated based on the
distribution of employees in R&D at the R&D locations.
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Statistical Annex

Table 52: Corporate sector:"” Expenditure on research and experimental development (R&D) in 2007 broken down by industry,
number of employees and type of expenditure

Expenditure Expenditur

industry/ number of ompl ““;f"' units Total  |Labour costs "'::c':;:::ya::d nnp;uifd::gz

ndustry/ number of employees pe ;;r;mz TR and property
Total 2,521 4845861 2,541.902 1,936.063 319,759 48,137
Industry
01+02+05 Agriculture and forestry, fishing 4 1,367 641 604 110 12
10-14 Mining and quarrying of rocks and soils 9 7,635 4,681 2,421 489 38
15-37 Manufacturing 1,391 3,383,191 1,811,962 1,312,494 224,417 34,318
15 Foods and luxury foods, beverages 93 22,833 15,227 4,667 2,544 395
16 Tobacco processing 2) 2) 2) 2) 2) 2)
17 Textiles and textile products (without apparel) 28 21,667 17,319 9,614 684 50
18+19 Apparel, leather, footwear 15 4,787 2,450 1,853 345 139
20 Wood (without furniture production) 49 13,563 7,118 3,998 2,312 135
21 Pulp, paper and paper products 25 12,794 7,676 3,909 1,209 -
22 Publishing, printing and reproduction of recorded media 13 17,822 8,124 8,756 927 15
23 Manufacture of coke, refined petroleum products, nuclear fuel ) 2) 2) 2) 2) 2)
24 without 24.4 Chemicals and chemical products (except pharmaceuticals) 76 142,383 74,474 55,097 9,820 2,992
24.4 Pharmaceuticals, medicinal chemicals and botanical products 31 280,123 101,770 160,940 15,291 2,122
25 Rubber and plastic products 92 107,365 54,262 29,279 22,886 938
26 Other non-metallic mineral products 63 72,729 39,908 20,306 11,906 609
%%1%23 and . sic iron, steel, erro-alloys, tubes, iron and steel casting 28 80622 32156 40635 7,690 141
27.4+27.53/54 Non-ferrous metals, light and heavy metal casting 27 36,431 17,820 14,942 3,669 -
28 Metal products 140 101,196 54,996 39,525 6,017 658
29 Machinery and equipment 312 553,420 321,593 191,390 35411 5,026
30 Office machinery and computers 14 19,645 14,393 4,502 712 38
31 Electrical machinery and apparatus n.e.c. 79 646,953 426,550 186,100 21,169 13,134
32 without 32.1 Radio, television and communication equipment and apparatus(without electronic 2% 90,078 63,027 22,665 4310 76

components)
32.1 Electronic components 35 375,806 148,225 191,951 35,055 575
33 without 33.1 Precision and optical instruments 83 86,545 52,599 27,492 4,928 1,526
33.1 Medical instruments 34 72,882 37,352 27,866 7,015 649
34 Motor vehicles, trailers and semi-trailers 44 401,181 199,239 175,351 21,739 4,852
35 Manufacture of other transport equipment 17 122,717 61,002 57,936 3,563 216
36 without 36.1 Jewellery, musical instruments, sports good, games and toys, other manufacturing n.e.c. 21 48,374 28,635 17,553 2,186 -
36.1 Furniture 35 28,742 19,883 6,655 2,172 32
37 Recycling 3 257 51 35 171 -
40+41 Electricity, gas and water supply 23 8,755 5,346 1,366 625 1,418
45 Construction 71 19,900 7,938 8,667 3,275 20
50-93 Services 1,023 1,425,013 711,334 610,505 90,843 12,331
50-52 :Iholesale and retail trade; repair of mator vehicles, motorcycles and personal and 199 200,906 93,469 111,018 18,024 2395
ousehold goods
55 Hotels and restaurants - - - - - -
60-64 Transport, storage and communication 27 51,848 37,515 9,863 4,470 -
65-67 Financial intermediation 6 8,386 5,347 2,573 466 -
10+71+74 Real estate, renting and business-related services 275 417,008 188,231 199,926 27,407 1,444
72 without 72.2 Computer and related activities (without software consultancy and supply) 45 56,229 36,308 15,144 4747 30
72.2 Software consultancy and supply 241 198,606 137,269 55,821 5,185 331
73 Research and development 212 457,649 208,897 211,773 28,854 8,125
75.93 Pub_li,:_administration, education, health and other community, social and personal service 18 10,381 4298 1387 1,690 6
activities

Number of employees
1-49 employees 1,358 481,537 263,604 168,009 39,803 10,121
50-249 employees 740 862,104 462,946 332,795 54,339 12,024
250 and more employees 423 3502,220 1,815,352 1,435,259 225,617 25,992

Source: STATISTIK AUSTRIA, Survey of research and experimental development (R&D) 2007. Compiled on: 15 Sept. 2009

1) Includes the business sub-sector and the cooperative sub-sector. — 2) In order to keep the data confidential these figures cannot be reported separately, but they are
included in the subtotals and totals.
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Table 53: Corporate sector:"” Expenditure on research and experimental development (R&D) in 2007 hroken down by industry and
type of research

e v o] wcion] x| nci] o

Total 2521 4845861 283,417 58 1554138 321 3,008,306 62.1
01+02+05 Agriculture and forestry, fishing 4 1,367 - - 1,199 87.7 168 123
10-14 Mining and quarrying of rocks and soils 9 7,635 711 93 3,566 46.7 3,358 44.0
15-37 Manufacturing 1,391 3,383,191 112,610 33 912,465 27.0 27358116 69.7
15 Foods and luxury foods, beverages 93 22,833 560 2.5 7,754 34.0 14,519 63.6
16 Tobacco processing i 2 K2 2 2 2 2 2
17 Textiles and textile products (without apparel) 28 27,667 1,403 5.1 4896 17.7 21,368 77.2
18+19 Apparel, leather, footwear 15 4,787 265 55 893 187 3,629 758
20 Wood (without furniture production) 49 13,563 771 5.7 3,404 251 9,388 69.2
21 Pulp, paper and paper products 25 12,794 1,272 99 3,770 29.5 7,752 60.6
22 Publishing, printing and reproduction of recorded media 13 17,822 89 05 914 51 16,819 94.4
23 Manufacture of coke, refined petroleum products, nuclear fuel 2 2 2 2 2 2 2 2
24 without 24.4 Chemicals and chemical products (except pharmaceuticals) 76 142,383 6,519 46 52,268 36.7 83,596 58.7
24.4 Pharmaceuticals, medicinal chemicals and botanical products 31 280,123 247 0.1 89917 32.1 189,959 67.8
25 Rubber and plastic products 92 107,365 4045 38 37,138 346 66,182 61.6
26 Other non-metallic mineral products 63 72,729 7,084 9.7 17,126 235 48,519 66.7
2;21%23 and Basic iron, steel, ferro-alloys, tubes, iron and steel casting 28 80,622 7413 92 23,718 294 49,491 61.4
27.4+27.53/54 Non-ferrous metals, light and heavy metal casting 27 36,431 1,297 36 12,095 33.2 23,039 632
28 Metal products 140 101,196 2410 24 37,058 36.6 61,728 61.0
29 Machinery and equipment 312 553,420 24210 44 177,048 320 352,162 63.6
30 Office machinery and computers 14 19,645 269 14 3,781 19.2 15,595 79.4
31 Devices for the generation & distribution of electricity and the like 79 646,953 5284 0.8 142,494 220 499,175 771.2
32 without 32.1 E:nt::)m:z:i\:)smn and communication equipment and apparatus(without electronic 25 90,078 1735 19 37879 121 50464 56.0
32.1 Electronic components 35 375,806 7,702 2.0 62,385 16.6 305,719 81.4
33 without 33.1 Precision and optical instruments 83 86,545 4518 52 33,351 385 48,676 56.2
33.1 Medical instruments 34 72,882 2,660 3.6 9,397 129 60,825 83.5
34 Motor vehicles, trailers and semi-trailers 4 401,181 13,085 33 82,319 205 305777 76.2
35 Manufacture of other transport equipment 17 122,717 16,066 13.1 47,748 389 58,903 48.0
36 without 36.1 Jewellery, musical instruments, sports good, games and toys, other manufacturing n.e.c. 27 48,374 2302 48 15,364 318 30,708 63.5
36.1 Furniture 35 28,742 904 31 5330 185 22,508 783
37 Recycling 3 257 - - - - 257 100
40+41 Electricity, gas and water supply 23 8,755 8 01 7,556  86.3 1,191 136
45 Construction 71 19,900 306 15 5372 27.0 14222 715
50-93 Services 1,023 1,425,013 169,782 119 623,980 438 631,251 443

Wholesale and retail trade; repair of motor vehicles, motorcycles and personal and

50-52 199 224,906 5243 23 97,967 43.6 121696 54.1
household goods
55 Hotels and restaurants - - - - - - - -
60-64 Transport, storage and communication 27 51,848 643 12 9,420 18.2 41,785 80.6
65-67 Financial intermediation 6 8,386 - - 7,082 84.5 1,304 155
WL Real estate, renting and business-related services 275 417,008 60624 145 187593 450 168,791 405
72 without 72.2 Computer and related activities (without software consultancy and supply) 45 56,229 3802 6.8 14,865 26.4 37,562 66.8
72.2 Software consultancy and supply 241 198,606 6,575 33 81,963 413 110,068 55.4
73 Research and development 212 457,649 92,786 20.3 221,105 483 143,758 31.4
75-93 tht;iliicﬁ:gministration, education, health and other community, social and personal service 18 10,381 109 10 3985 384 6287 606

Source: STATISTIK AUSTRIA, Survey of research and experimental development (R&D) 2007. Compiled on: 21 Oct. 2009

1) Includes the business sub-sector and the cooperative sub-sector. — 2) In order to keep the data confidential these figures cannot be reported separately, but they are
included in the subtotals and totals.
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Statistical Annex

Table 55: FFG: Funding statistics 2009 — General overview (contracts compiled during the reporting year)

ALR ASAP 100 61 12,887 9,919 9,919

43 100 61 12,887 9,919 9,919

BP General funding programme line 790 824 640 497,613 263,527 130,514

Headquarter programme line 39 39 37 87,759 26,083 26,083

High-tech start-up programme line 34 34 34 16,333 11,405 8,071

BRIDGE 54 147 132 18,225 11,146 11,146

EUROSTARS 12 13 13 5,483 2,991 2,991

Innovation voucher 806 1611 1,117 4,020 4,020 4,020

1,729 2,668 1,825 629,433 319,173 182,826

EIP AF-Wiss 305 305 98 2,297 1,726 1,726

305 305 98 2,297 1,726 1,726

SP AplusB 1 1 1 4,449 1,475 1,475

brainpower austria 6 6 1 250 250 250

COIN 13 183 160 28,086 17,652 17,652

COMET 13 115 114 28,090 9,057 9,057

FEMtech 25 56 54 4,316 2,829 2,829

generation innovation internships 390 390 258 1,336 836 836

Josef Ressel Centres 2 15 15 1,278 511 511

Research Studios Austria 2 2 2 1,598 1,028 1,028

wfFORTE 2 12 12 2,971 1,762 1,762

484 780 555 72,374 35,400 35,400

TP Alpine Schutzhiitten 17 17 17 1,655 615 615

AT:net 58 66 62 19,955 4,695 4,695

benefit 34 62 49 8,990 5,758 5,758

ENERGIE DER ZUKUNFT 50 145 100 14,675 8312 8312

ENR SOR1 — ERANET ROAD b 28 23 1,484 1,484 1,484

FIT-IT 49 90 71 38,073 15,912 15,912

GEN-AU 31 76 42 27,338 21,450 21,450

IEA 5 5 5 462 462 462

IV2Splus 49 189 129 25,771 13,544 13,544

KIRAS 20 84 66 14,747 11,366 11,366

NANO 30 121 82 18,271 14,015 14,015

NAWI 28 83 70 5,157 4,059 4,059

Neue Energien 2020 120 355 257 54,930 28,824 28,824

TAKE OFF 15 46 34 14,995 7,697 7,697

511 1,367 887 246,504 138,191 138,191
m—mm—

FFG authorisations 52 3,156 3,156 3,156

Total operational funds: 3,141 5,295 2,965 966,650 507,565 371,218
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Table 56: FFG: Subsidised projects in 2008 according to the classification of economic activities (NACE)

©
=
=
o0
£
=
=
=
=
=
S
=

NACE 2008
Participations

% Total promotion
% Cash value

% Projects
iabilities)

Agriculture, hunting and associated activities 01 12 05% 18 3,285 1,588 0.3% 1,448 0.5%
Forestry and logging 02 3 0.1% 8 551 394 0.1% 394 0.1%
Manufacture of food and feed products 10 34 14% 53 9,059 4,478 1.0% 3,106 1.0%
Manufacture of textiles 13 3 01% 3 1,195 673 0.1% 426 0.1%
Manufacture of wearing apparel 14 4 02% 15 4,357 1,773 0.4% 1,121  0.3%
Manufacture of wood, basket and cork products (without furniture) 16 22 0.9% 32 5,812 3,813 0.8% 2,106 0.7%
Manufacture of paper and paper products 17 9 04% 12 862 508 0.1% 463  0.1%
Manufacture of printed products; reproduction of recorded media 18 5 02% 8 951 557 0.1% 430 0.1%
Manufacture of chemical products 20 57 2.3% 96 28,638 17,686 3.9% 9,293 2.9%
Manufacture of pharmaceutical products 21 48 2.0% 64 56,674 32,018 70% 16,779 52%
Manufacture of rubber and plastic products 22 52 2.1% 91 11,945 1,122 1.7% 5511 1.7%
Manufacture of glass, glass products, ceramics, and mineral products 23 47 1.9% 78 26,747 13,538 3.0% 1372 23%
Manufacture of basic metals 24 31 13% 44 19,165 12,210 2.7% 5883 1.8%
Manufacture of metal products 25 58 2.4% 97 19,388 10,483 2.3% 5198 1.6%
Manufacture of computing machines, electronic and optical products 26 189 7.7% 286 175545 78973 17.3% 50,221 15.6%
Manufacture of electrical equipment 27 29 12% 45 29,470 11,702 2.6% 7942 25%
Machinery and equipment 28 163 6.6% 209 81,136 42813  94% 23397 7.3%
Manufacture of motor vehicles, trailers and semi-trailers 29 48 2.0% 99 52,292 25,291 55% 17,888 5.6%
Manufacture of other transport equipment 30 64 2.6% 136 53,846 26,699 58% 23,018 7.2%
Manufacture of other products 32 34 14% 47 10,126 5,859 1.3% 3,022 0.9%
Repair and installation of machines and equipment 33 15 0.6% 25 15957 10,535 2.3% 4852 1.5%
Electricity, gas, steam and hot water supply 35 43 17% 95 19,669 8,084 1.8% 1547 23%
Collection, purification and distribution of water 36 5 0.2% 12 742 450 0.1% 387 0.1%
Collection, treatment and removal of waste; recycling 38 12 0.5% 17 3,808 2,303 0.5% 1,444 0.4%
Building construction 41 14 0.6% 37 5,403 3,869 0.8% 3,198 1.0%
Civil engineering 42 8 03% 13 1,375 79 0.2% 704 0.2%
Preparatory construction site work, installation engineering and other finishing trades 43 74 3.0% 180 12,989 6,272 1.4% 5959 1.9%
Wholesale trade (except of motor vehicles and motorcycles) 46 62 2.5% 122 385 361 0.1% 330 0.1%
Lodging 55 20 0.8% 24 1,654 621  0.1% 621 0.2%
Telecommunications 61 5 0.2% 7 1,688 426 0.1% 426 0.1%
Provisioning of information technology services 62 252 10.2% 384 70,015 40,230 88% 27,678 8.6%
Information services 63 87 3.5% 165 3,310 2,203 0.5% 1,826 0.6%
Administration and management of corporations and businesses; management consulting 70 91 37% 182 450 450 0.1% 450 0.1%
Architecture and engineering firms; technical, physical and chemical analysis 71 77 3.1% 178 13,101 4,955 1.1% 4591 1.4%
Research and development 72 501 20.4% 921 95,742 67,338 14.7% 66,802 20.8%
Other freelance, scientific and technical activities 74 54 2.2% 110 5,342 3,732 0.8% 3,732 1.2%
Building services; Gardening and landscaping 81 4 02% 9 441 335 0.1% 335 0.1%
Other financial services for companies and private persons 82 16 0.7% 32 1,628 607 0.1% 607 0.2%
Education 85 12 05% 21 2997 853  0.2% 853 0.3%
Health 86 10 04% 13 1,504 737 0.2% 737 0.2%
Other primarily personal services 96 16 0.7% 37 873 413 0.1% 413 0.1%
Additional: 32 NACE codes with shares under 0.1% of total promotion 169 6.9% 330 6,434 3,457 0.8% 2,946  0.9%
With NACE classification 2,459 100% 4,355 856,551 457,804  100% 321,457 100%
without classification 613 865 106,943 46,605 46,605

Total result 3,072 5220 963,495 504,409 368,062
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Table 57: FFG: Funding statistics 2009 by state (amounts in € 1,000)

_ Participations Total funding m Cash values in %

Burgenland
Carinthia
Lower Austria
Upper Austria
Salzburg
Styria

Tirol
Vorarlberg
Vienna
Abroad

Total

73
256
569
807
273

1,061
246
134

1,713

88

5,220

4,985 4,352
22,191 18,541
39,843 30,487

132,030 75,803
18,686 10,953
119,932 93,837
25,981 19,554
12,343 7,365
125,541 104,293
2,877 2,877
504,409 368,062

Table 58: FFG: Funding statistics 2009 by type of organisation (amounts in € 1,000)

N Total promotion 0

companies

research institutions
Universities
Intermediaries
Other

Total

Research and Technology Report 2010

2,904
892
1,189
51
184
5,220

378,007 244,198
47,536 45,397
71,224 71,224

3,269 2,869
4373 4,373
504,409 368,062

1.2%
5.0%
8.3%
20.6%
3.0%
25.5%
5.3%
2.0%
28.3%
0.8%
100.0%

66.3%
12.3%
19.4%
0.8%
1.2%
100.0%
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Table 61: FWF: Research personnel funded by the FWF

Post docs Al Women Men
2009 951 388 563
2008 830 320 510
2007 860 327 533
Doctoral candidates Al Women Men
2009 1619 671 948
2008 1526 625 901
2007 1359 609 750
Erwin Schrodinger Grants All Women Men
2009 86 34 52
2008 102 35 67
2007 111 37 74
Lise Meitner positions All Women Men
2009 42 19 23
2008 45 17 28
2007 45 11 34
Hertha Firnberg positions Al Women Men
2009 41 41 0
2008 40 40 0
2007 46 46 0
Elise Richter positions Al Women Men
2009 35 35 0
2008 29 29 0
2007 24 24 0
Charlotte Biihler positions Al Women Men
2009 0 0 0
2008 0 0 0
2007 3 3 0
Impulse projects All Women Men
2009 1 0 1
2008 7 2 5
2007 13 3 10
Technical employees Al Women Men
2009 134 95 39
2008 123 90 33
2007 118 70 48
Other employees All Women Men
2009 405 183 222
2008 331 166 165
2007 574 215 359
Total All Women Men
2009 3314 1466 1848
2008 3033 1324 1709
2007 3153 1345 1808

Reporting date: 31 Dec. 2009
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Table 62: FWF: Approvals of stand-alone projects by major discipline clusters 2009

Life Science 30.76 40.3%
Natural science and technology 28.32 37.1%
Humanities and social sciences 17.24 22.6%

76.33 100.0%

Total

Table 63: aws: Overview of performance in consultation and service 2009

Projects Consulting and | Additional mea- Total
[Number] services (€'000) | sures (€ '000) Support
| 2009 | % [ 2008 | % [ 2009 | 2009 | 2009 [ % |

High-technology consultation, mentoring and mediation 697 43.7 621 50.3 2399 2143 4542 54.2
Know-how, research and patent management 726 50.7 593 43 1528 1382 2910 34.7
Government consulting! 0 10 0.8 0
Processing, consulting: EU structure funds 8 0.6 11 0.9 933 933 11.1
Total 1431 100 1235 100 4860 3525 8385 100

1 The accounting method was adjusted because of contract changes

Table 64: aws: High technology: Consultation, support and mediation (2009)

Projects Consulting and | Additional mea- Total
[Number] services sures (€ '000) Support
[EUR '000] [EUR '000] [EUR '000]
(200 | % [ 2008 | % | 2000 | 2000 | 2009 [ %r |

Jugend Innovativ 437 62.7 296 47.7 763 - 763 16.8
Government Innovation Prize & 47 30 48 274 - 274 6
Life Science Austria 54 1.7 114 18.4 262 1274 1536 33.8
Business Angels investment broker 38 5.5 54 8.6 250 - 250 5.5
Seed financing for high-tech start-ups 134 19.3 126 20.3 850 198 1048 23.1
ImpulsProgramm creativwirtschaft 1 0.1 1 0.2 - 671 671 14.8
Total 697 100 621 100 2399 2143 4542 100
265
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