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The Austrian Report on Technology 1997, drafted within the
framework of the Austrian tip program, provides a summary of
facts and linkages within the Austrian innovation system. It draws
on national sources of information as well as a host of interna-
tional data. Austria’s innovation system has been analyzed –
wherever possible – from an international perspective. The
Austrian Report on Technology is designed to serve as a source of
information for the definition of positions and the promotion of a
debate on technology policy issues. It addresses the actors of the
innovation system in business, research, politics and administra-
tion as well as the general public interested in issues of tech-
nology policy.

In a general sense, the level of per-capita income or productivity may be regarded
as the most comprehensive indicator of the level of technological development of an
economy. In this respect, Austria has performed quite impressively. Following a suc-
cessful economic catching-up process, Austria today ranks among the leading in-
dustrialized countries in terms of per-capita income and productivity. However, as a
highly developed, high-wage industrialized country, Austria is facing new challenges
within the framework of a globalizing economy. Austria will only be able to maintain
its position within the leading group of countries, if it is able to achieve a high pro-
ductivity level through the use of new technologies and succeeds in reaping the ad-
vantages of specialization in human capital intensive and technologically advanced
products.
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Figure 1: Gross expenditure on R&D and per-capita GDP

1995

Source: OECD, Main Science and Technology Indicators; Austrian Central Statistical Office.

Figure 2: Gross expenditure on R&D by performing sectors

1993

Source: OECD, Main Science and Technology Indicators; Austrian Central Statistical Office.

THE AUSTRIAN RESEARCH SYSTEM IN AN
INTERNATIONAL COMPARISON

According to the findings of economic research, the most
important driving force behind long-term economic
growth is technological change. In this context, private
and public investment in research and development (R&D)
plays a key role. The public debate usually focuses on the
ratio of gross expenditure on research and development
(GERD) to gross domestic product (GDP). In this context,
the following facts are worth noting:

• Since the early 1990s, Austria’s ratio of GERD to GDP
has been stagnating at a level of about 1.5 percent.
The gap vis-à-vis the OECD and EU averages, which
have slightly decreased in recent years (to 2.15 percent
and 1.85 percent, respectively, in 1995), has become
somewhat narrower. Yet, Austria’s investment in re-
search and development remains low for a country of its
per-capita income level (Figure 1).

• It would take an increase in R&D expenditure from
1.5 percent to over 2 percent of GDP for Austria to join
the group of countries with an above-average per-cap-
ita income and an above-average ratio of GERD to
GDP (as compared to the median).

• Against the international trend in the 1990s, Ireland
and Finland have significantly increased their ratio of
GERD to GDP. Over the past years, these countries
have succeeded in catching up considerably or even
moved to the top by international comparison. Another
country which has persistently raised its ratio of GERD
to GDP is Denmark.

Austria’s investment in research and devel-
opment remains low for a country of its per-
capita income level. However, the structure of
R&D expenditures, which tends to attract less
attention, is just as important as its level.

However, the structure of R&D expenditures, which is not
usually considered in the general discussion, is just as im-
portant as its level. For this reason, major structural char-
acteristics of the Austrian R&D system are highlighted in an

international comparison. Among the particular features
of the Austrian situation, we note the following:

• The share of the business community in overall research
and development is relatively small. In the advanced in-
dustrialized countries the major part of R&D is per-
formed by business enterprises. In the R&D intensive
countries their share is in the range of two thirds to three
fourths. With a business enterprise sector share of
56 percent (1993), Austria ranks among the bottom
third of the OECD countries (Figure 2).

• In Austria, the share of GERD funded by government
was 49.1 percent in 1995. This is the highest share
among the advanced European OECD countries re-
viewed.

• The share of higher education R&D in public R&D ex-
penditure in Austria is unsurpassed at the international
level and financed almost entirely from public funds.
Hence, the linkages of the higher education sector with
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the business enterprise sector or with other establish-
ments abroad are weak in terms of flows of funds.

• Austria is among the countries with a rather modest in-
teraction between the business enterprise sector and
other sectors. The share of externally performed R&D in
total R&D funded by business enterprises in Austria is
the lowest of all OECD countries.

• Data on R&D funded from abroad in general show only
a low degree of internationalization or globalization of
R&D. For the EU as a whole, the share of GERD funded
from abroad was 6.5 percent in 1995. In Austria, the
percentage of GERD funded from abroad was 2.5 per-
cent in 1995, which is still well below both the EU aver-
age and that of other small open economies.

• The internationalization of Austrian research, in partic-
ular that of the higher education sector, is still at a rela-
tively low level. The development of Austria’s participa-
tion in the R&D programs of the EU is an auspicious
sign in this respect.

The interactions between the components of
the innovation system (universities – business
enterprises – research institutes) are rather
weak in Austria. The share of externally per-
formed R&D in total R&D funded by business
enterprises is the lowest of all the OECD
countries reviewed.

As mentioned above, the interactions between the compo-
nents of the innovation system (universities – business en-
terprises – research institutes) are generally weak in Aus-
tria. From an “innovation systems” research perspective, it
is precisely the intensity and quality of these interactions
between the various elements of the system which emerges
as a pivotal point of technology policy.

Austria’s innovation system and locational quality

A survey conducted by WIFO (Aiginger – Peneder, 1997)
among the managers and board members of major
manufacturing as well as some service enterprises oper-
ating in Austria provides insights into the strengths and
weaknesses of Austria as an industrial location. Among
the 15 top-rated factors of locational quality (Top 15),
there are only a few which can be attributed to the
strength of Austria’s innovation system. Positively valued
aspects in this context are the availability of highly qual-
ified and well-trained human resources and manage-
ment’s initiative and readiness for innovation. The Top 5
of the locational quality factors, however, are political
stability, public safety, cultural and recreational facilities,
environmental quality and legal certainty. Deficiencies in
the innovation system are considered to be deficiencies
of locational quality. Thus, shortcomings with regard to
telecommunication costs, availability of venture capital,
adaptability and openness to reforms, research facilities
of international quality, acceptance of new technologies
and openness of the telecommunication markets are
listed among the 15 low-scoring locational quality fac-
tors (Low 15).

There is a gap between the importance attached by the
managers questioned to technology-related factors of
competitiveness of a country like Austria (“relevance to
competitiveness”) and the valuation of the perceived ac-
tual “locational quality of Austria” (Figure 3). The valua-
tion was carried out on the basis of a scale ranging from
1 (“high”) to 5 (“low”). Private R&D investment, research
facilities, the availability of venture capital and the ac-
ceptance of new technologies therefore do not corre-
spond to their importance to competitiveness. In the area
of intellectual property rights (patent protection and
copyright) the current situation is perceived to meet the
requirements.

SPECIALIZATION PATTERNS OF THE
AUSTRIAN INNOVATION SYSTEM

A country’s ability to innovate should not just be equated
with research and development. Austria’s human re-
sources are a crucial factor in the generation and absorp-
tion of technological knowledge. The level qualification of
the human resources available is a key to the international
competitiveness of enterprises and the long-term growth
potential of an economy. A one-sided focus on education,
i.e., on the supply side (key word: share of university grad-
uates) is not expedient from the point of view of tech-
nology and employment policy.

The availability of highly qualified and well-trained human
resources is indeed regarded as one of Austria’s most sub-
stantial locational advantages. However, there are open
questions with respect to the efficiency of the qualification
system and its structure (see the comparative study by Lass-
nigg – Pollan, 1996).

• Austria takes 13th place among 19 OECD countries
with a 5.6 percent (1994) share of total expenditure
from public and private sources on educational institu-
tions in the GDP.

• The education system shows a pronounced focus on
middle-level qualifications. By international compari-
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Figure 3: Locational quality of Austria

Means of answers according to a scale from 1 (“very high”) to 5 (“very little”)

A country’s ability to innovate should not just
be equated with research and development.
Human resources are a crucial factor in the
generation and absorption of technological
knowledge.

son, the share of secondary education is above-aver-
age and that of tertiary education below-average.

• Compared with other countries, science graduates – a
highly qualified segment of human resources – repre-
sent a very low share in the population and the labor
force.

The introduction of a tertiary-level technical college system
is expected to broaden the scope of qualifications in ac-
cordance with conditions prevailing in Austria. In addition,
the new competition brought about by tertiary-level tech-
nical colleges may in the long term have a positive impact
on the performance of universities.

The patent intensity (number of per-capita
patent applications) is highest in the Scandi-
navian countries and in Switzerland. Austria
ranks in the lower half of the middle group of
countries of the European countries. The
degree of internationalization of Austrian
patent activities is still comparatively low but
is increasing rapidly. By international compar-
ison, areas of high technology, such as
instrument engineering, electronics and com-
munication, are clearly under-represented.Patent activities represent another aspect of the special-

ization of innovation systems. The results of a review of
Austrian patent applications are in line with the findings re-
garding the research and development system.

• The patent intensity (number of per-capita patent appli-
cations) is highest in the Scandinavian countries and
Switzerland. Austria ranks in the lower half of the middle
group of the European countries.

• By comparison, the degree of internationalization of
Austrian patent activities is still rather low. However – as

in other countries – it has been increasing rapidly in re-
cent years.

• Austria’s patent specialization shows some particular
characteristics: the emphasis of Austria’s patent applica-
tions at the European Patent Office is on technologies re-
lating to “construction” (due to innovative enterprises
which frequently occupy a significant position in the glob-
al market within their respective market niches). By in-

ternational comparison, core areas of high technology,
such as instrument engineering, electronics and commu-
nication, are clearly under-represented (Figure 3).

INTERNATIONAL TECHNOLOGY FLOWS

Technological knowledge is not only disseminated within
nations, but to an increasing extent also across national
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Figure 4: Distribution of patent applications filed with the European Patent Office by technology areas

1987-1994

Source: Gassler et al. (1996).

The structure of Austrian exports of manu-
factured goods is steadily shifting towards
technologically advanced goods in which
Austria has been gaining market shares
world-wide. This, however, has not compen-
sated for the predictable increase of the inter-
national trade deficit in labor-intensive prod-
ucts due to changing comparative advan-
tages.

borders. In open economies linked by international trade,
foreign direct investment and knowledge flows, improve-
ments in economic performance – productivity, in partic-
ular – do not merely depend on their domestic technologi-
cal efforts (for a survey see Hutschenreiter, 1995). The
ability of countries to absorb and intelligently utilize knowl-

edge generated abroad is becoming a decisive factor in
achieving an adequate level of economic growth. This is
all the more true for small countries. However, own re-
search and innovative efforts are necessary in order to be
able to monitor, evaluate, adopt and advance interna-
tional technological achievements.

International trade plays an important role in the diffusion
of technology. Technological knowledge is imported
along with goods and services. At the same time, a high
level of technological development also creates compet-
itive advantages for exporters and therefore has an influ-
ence on the level of income which can be achieved in an
economy.

A review of Austria’s foreign trade in manufactured goods
according to their “technology content” (Hutschenreiter –
Peneder, 1997) yields the following results:

• Austria’s economy is known to have a persistent deficit
in foreign trade in manufactured goods. It is less widely
known that a large part of this deficit results from trade
in human-capital intensive goods, among them also
high-technology products (Table 1). In the long run,
however, the international markets for technologically
sophisticated goods grow at a faster pace than those
for goods with a low technology content. Trade in high-
technology goods, in particular, shows high growth
rates.

• With a share of 52.3 percent of human-capital inten-
sive products and a share of 8.2 percent (1994) of
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Table 1: Austria’s trade balance by technology category

SITC 5 to 8

1989 1990 1991 1992 1993 1994
Billion ATS

Human-capital intensive – 51,468 – 48,522 – 57,733 – 56,786 – 46,538 – 57,113
High technology – 21,801 – 19,124 – 20,641 – 20,270 – 18,982 – 22,967
Standard technology – 39,990 – 39,942 – 47,064 – 49,269 – 36,358 – 44,619
Other 10,324 10,544 9,978 12,753 8,802 10,473

Capital intensive 271 313 – 326 – 326 – 645 – 811
Labor intensive – 17,876 – 23,980 – 27,933 – 26,229 – 28,523 – 35,384
Resource intensive 24,964 26,056 23,896 21,657 19,558 18,386
All other – 251 – 532 – 430 – 412 – 515 – 739
Total – 44,387 – 46,819 – 62,724 – 62,274 – 56,804 – 75,813

Source: WIFO. SITC rev. 3, 1989: SITC rev. 2.

high-technology products in total manufacturing ex-
ports, Austria’s economy is markedly less specialized in
technologically advanced products than other small
open economies in Europe (such as Switzerland and
Sweden).

• Austria’s foreign trade reveals a pronounced “technol-
ogy gap”: in the OECD as well as the EU countries the
export share of high-technology products is more than
twice as large as in Austria.

• Austria’s exports of human-capital intensive products,
including both high technology and standard technol-
ogy, have markedly lower unit values (revenues per
unit) than those of other small open economies such as
Switzerland, Sweden and Finland.

• A positive aspect, however, is the fact that Austria’s ex-
ports are undergoing structural change in favor of tech-
nologically superior goods and that their world market
share has been increasing. This, however, has not com-
pensated for the predictable increase of the deficit in in-
ternational trade in labor-intensive products due to
changing comparative advantages.

The technology balance of payments reflects the volume of
international trade in technical knowledge and services
with a technology content. The most significant transac-
tions are reflected in revenues and payments relating to
patents and inventions and to the licensing of patents and
know-how. The technology balance of payments shows a
pattern similar to that of foreign trade in manufactured
goods:

• Austria has a persistent deficit in its technology balance
of payments. In 1995, the revenues (ATS 1.478 billion)
covered just one quarter of the payments made (ATS
5.369 billion). Thus, the coverage ratio is one of the
lowest among the OECD countries.

• A low coverage ratio in a rapid process of catching up
in terms of technology may not be a cause for concern.
In this case, however, it is reasonable to expect an in-

crease in the coverage ratio in the long run. So far, no
indications for such a shift are to be found in Austria.

TECHNOLOGY DIFFUSION

The diffusion of technology is the process of the dissemi-
nation of an innovation from its first use to its wide-spread
application. Technology diffusion plays a crucial role in
productivity growth and is of particular importance for
small open economies (Hutschenreiter, 1998). The “Aus-
trian Report on Technology 1997” treats the subject of dif-
fusion in two areas of technology, i.e., information and
communication technologies (technologies of the informa-
tion society), and in selected technologies for a sustain-
able development. Sustainable growth is a focus of the
Fifth EU Framework Programme for Research, Technologi-
cal Development and Demonstration.

Technology diffusion plays a crucial role in
productivity growth and is of particular impor-
tance for small open economies.

Information and communication technologies – compris-
ing computer hardware, software, services and telecom-
munication – increasingly impact on all areas of economic
and social life. Their diffusion is already largely market-
driven. In contrast, the diffusion of technologies for a sus-
tainable development has to contend with numerous prob-
lems regarding the framework conditions. This is shown in
two examples relevant to Austria – combined transport
and the cogeneration of heat and power.

TECHNOLOGIES OF THE INFORMATION
SOCIETY

The European market for information technology (IT) ac-
counts for some 28 percent of the world market and, on
the whole, is losing some of its importance. Within Europe,
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Figure 5: Expenditure on information technology in an international comparison

Source: EITO (1997).

In contrast to other countries with relatively
low initial expenditure on information tech-
nology, Austria has been able to catch up
considerably over the last few years and to
approach the western European average.

the gap between IT-intensive and less IT-intensive coun-
tries keeps getting wider.

• In contrast to other countries with initially low expendi-
ture on IT in relation to GDP, Austria has been able to
catch up considerably over the last few years and to ap-
proach the western European average (Figure 4).

• The Austrian market for information and communica-
tion technologies is growing considerably faster than
the EU average. This is mainly due to a rapid process of
catching up in the software sector.

The telecommunication infrastructure is of particular im-
portance today. It contributes both to an efficient handling
of communication related to economic activities in a dy-
namic environment and to the generation of product in-
novations and services.

• With high annual growth rates (close to 50 percent), the
development of mobile communication within the
OECD has been extremely dynamic in the 1990s. Mar-
ket saturation is not yet in sight.

• The establishment of a uniform digitization standard
and the liberalization of access to markets in Europe
have resulted in a multitude of private network suppli-
ers. Most of mobile telephony within the EU is already
carried out via digital networks.

• With high growth rates, the Internet keeps expanding as
a platform for the communication of data between
computers (Figure 5). The number of computers to be
reached via Internet is an indicator of market pene-
tration (January 1997: 15 million Internet hosts in the
OECD countries). In early 1997, Finland had the high-
est number of Internet hosts world-wide in relation to its
population (555). Measured by this indicator, Austria
(114) ranks somewhat below the EU (124) and OECD
(149) averages, but clearly ahead of Germany (88).

In view of the facilities already established for use of the
Internet, such as electronic mail or access to multi-media
contents (for instance in the World Wide Web), as well as
of future applications, such as voice transmission and
video conferencing via Internet, it can be expected that the
growth rate will remain high.

In early 1997, Finland had the highest
number of Internet hosts world-wide in rela-
tion to its population. Measured by this indi-
cator, Austria ranks somewhat below the EU
and OECD averages but clearly ahead of
Germany.

The global markets for industrial robots – as an example
of information technology in production – are highly dy-
namic. The use of industrial robots is an essential compo-
nent of the international trend towards flexible automation
in production processes. The market for industrial robots is
dominated by the outstanding position of Japan in the
field of flexible automation, where some 60 percent of the
industrial robots operating world-wide are in use (Fig-
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Figure 6: Growth of the Internet

Source: OECD (1997), based on Network Wizards (http://www.nw.com/).

ure 6). Although the high world-wide growth rates of up to
20 percent in the 1980s seem to be a thing of the past,
the estimates for the coming years once more forecast sta-
ble growth at a rate of nearly 15 percent. The degree of
automation in industry is clearly increasing world-wide.
Traditionally, the pioneering role in flexible automation is
played by the automotive industry.

In Austria, the industrial robot intensity has
significantly increased over the last decade.
There has been a noticeable shift in new
robot acquisition from the automotive industry
to the electrical and electronics industries and
to mechanical engineering and steel
construction. The emphasis of automation in
Austria has shifted towards enterprises with
less than 200 employees.

• In the late 1980s, automation in Austria increased con-
siderably in all industries. The industrial robot intensity
has significantly increased over the last decade.

• In the 1990s, there has been a noticeable shift in new
robot acquisition from the automotive industry to the
electrical and electronics industries as well as mechani-
cal engineering and steel construction. The emphasis of
automation in Austria has shifted towards small enter-
prises with less than 200 employees. The share of com-
panies with 500 to 1000 employees has gone down
considerably.

• More than a third of the industrial robots in use in Aus-
tria are produced in Austria, another third in Germany.
The supply side is highly concentrated, with the Swedish
market leader reaching 17 percent, and the top 10

manufacturers of industrial robots having a 56 percent
share of the market.

TECHNOLOGIES FOR A SUSTAINABLE
DEVELOPMENT

Despite intensive discussions at the international level,
technologies for a sustainable development seem to be
pushed into the background in times of increased interna-
tional competition and high levels of unemployment. For
this reason and with reference to the current research fo-
cus of the EU, two technologies, classified as sustainable,
are discussed in the following: combined freight transport
and the cogeneration of heat and power.

The diffusion of information and communi-
cation technologies is already largely market-
driven. In contrast, the diffusion of technol-
ogies for a sustainable development has to
contend with numerous problems regarding
framework conditions.

Through combined transport, the advantages of road, rail
and water transport – i.e., flexible regional distribution on
the one hand and an environmentally acceptable coverage
of long distances on the other hand – can be utilized in an
optimal manner. The framework conditions of general
freight transport in Europe – price-setting without consid-
eration of external costs of transportation, particularly of
environment-related costs – lead to a continuous shift of
transport volumes from the railways to the road. Combined
transport in Europe focuses, above all, on the ecologically
sensitive Alpine region, which forms a geographic barrier
between major economic regions of Europe.
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Figure 7: Industrial robot intensity in major industrial countries

Source: UN – IFR (1996), own calculations.

• In contrast to France and Switzerland, Austria – as the
most important Alpine transit country – has succeeded
in shifting transport to the railways. This creates a con-
siderable new development potential for combined
transport, in particular for unaccompanied transport by
shuttle trains (between freight terminals north and south
of the Alps).

• A special feature of Austria’s combined transport is the
high share of truck-on-train transport, which is due to
a rapid growth of transit traffic to and from eastern
Europe. Due to the lack of infrastructure and appropri-
ate regulatory measures, the shift from road to truck-
on-train transport is easier and quicker than the
change-over to the logistically more sophisticated un-
accompanied transport modes. After Austria’s acces-
sion to the EU, however, truck-on-train transport has
had to face a significant deterioration of framework
conditions.

The cogeneration of heat and power includes various
technologies for the combined generation of electricity
and heat resulting in a more efficient use of primary en-
ergy. Applications of cogeneration systems range from
short- and long-distance energy supply networks to the
generation of process heat for industry.

• Denmark is pioneering the application of cogeneration
technology. In Austria the share of cogeneration in the
overall generation system, amounting to 19 percent of
the total installed power capacity, also ranks relatively
high by European standards.

• The potential for cogeneration in industry is already ex-
hausted to a large degree. However, there is still a po-
tential for a more intensive use of cogeneration in the
area of public thermo-electric generation both with re-

gard to the increase in efficiency and the diffusion of
this technology.

AUSTRIA AND THE FRAMEWORK
PROGRAMMES OF THE EU

The integration of Austrian research and development into
the larger European context is one of the key challenges
facing research and technology policy. The “Austrian Re-
port on Technology 1997” summarizes the findings of the
first evaluation of Austria’s participation in European pro-
grams for research and technological development (Ohler
et al., 1997). This evaluation furnishes a wealth of new
findings. One of the positive aspects of the European pro-
grams is that they clearly broaden the strategic opportuni-
ties for the participating enterprises, universities and re-
search institutes.

The integration of Austrian research into the
larger European context is one of the key
challenges facing research and technology
policy.

A criticism frequently directed against the Framework Pro-
grammes is the alleged predominance of large countries.
However, the countries leading in terms of participation
intensity (measured per inhabitant or per scientist) are
small countries – without exception. Large countries, in
contrast, show moderate participation intensities. The rea-
son for this phenomenon is to be found mainly in the logic
of consortia formation, which favors small countries.

An breakdown of the countries participating in the specific
programs shows that patterns of participation are very sim-
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ilar, although the original assumption had been that the
focus of participation would differ greatly on account of
different national fields of specialization.

It seems that every country has a group of firms and in-
stitutes which are ready and able to engage in interna-
tional research co-operation, irrespective of the country’s
structure of research and industry. Thus, the Framework
Programmes have a strong impact on the development of
the European research landscape.

Which are the factors accounting for success in participa-
tion? Data available for large and influential programs re-
veal an extremely high correlation between the number of
projects submitted and those approved. In view of the
large number of project proposals meeting high quality
standards, the number of applications submitted appears
to be decisive.

As a consequence of the low rate of success of proposals
submitted (1 : 3 to 1 : 12) and the costs incurred in their
preparation, many of the proposals rejected are continued
within a more restricted framework, often with support
from alternative sources.

“Additionality effects” can also be identified in the area of
national research and technology policy. A wealth of ex-
perience has been gathered since Austria’s accession to
the EU, which is now steadily diffusing and, thus, changing
national policies. This concerns, above all, complex issues
and programs, specific planning and completion of pro-
grams, including their evaluation, orientation towards new
target groups and a broader perspective regarding re-
search issues and innovations (recognition of learning,
knowledge and skills as an essential dimension of tech-
nology, increased attention to infrastructural measures,
diffusion).

A frequently voiced criticism of the Framework Pro-
grammes is the alleged mismatch of goals and expecta-
tions of participating organizations and the European
Commission. An empirical investigation reveals a different
picture: the goals and expectations classified as important
by the participants are generally met. These are, above all,
access to funding, expertise of research institutions, capa-
bility building and the creation of networks.

The Framework Programmes are oriented towards collab-
orative research and technological development. The
Framework Programmes are, above all, accepted by or-
ganizations which are familiar with and used to regular
co-operation even outside the Framework Programmes.

Research in EU projects is characterized above all by the
requirement to co-operate. The quality of proposals
largely depends on the ambition, the skills and experience
of the persons and organizations involved. In order to sur-

Austrian participation in the Fourth Framework
Programme for research, technological
development and demonstration of the EU

So far, 1,150 projects involving nearly 1,460 Austrian
organizations have been accepted for funding by the Eu-
ropean Commission. Participants include 39 percent
business enterprises, 36 percent universities, 18 percent
non-university research organizations, 10 percent others.
About 380 Austrian business enterprises are participat-
ing, 75 percent of which have so far participated in one,
25 percent in more than one project. Remarkably, there
are enterprises taking part in EU projects which have not
received Austrian R&D support as yet. 21 percent of busi-
ness firm participations take place within the CRAFT
campaign, which is specifically oriented towards the
needs of SMEs with low R&D potential.

The average success rate of Austrian project applications
is 30 percent. The success rate in the CRAFT campaign
for SMEs is above 50 percent. Enterprises account for the
highest share of Austrian participation in the Thermie
Type A (energy demonstration projects, 80 percent), Es-
prit (information technologies, 62 percent), and BriteEu-
Ram (industrial and materials technologies, 65 percent)
programs.

Under the Fourth Framework Programme, Austrian orga-
nizations were granted more than ATS 2.23 billion by the
European Commission – which corresponds to a “re-
turn” rate of nearly 70 percent. The breakdown of these
funds by type of organization is as follows: 42 percent
enterprises, 36 percent universities, 15 percent non-uni-
versity research organizations, 7 percent others.

Cooperative behavior of Austrian participants: On aver-
age, 8 partners are involved in projects with Austrian
participation – approximately 1.5 from Austria and 6.5
from abroad. Project partners are based in Germany
(20 percent), the U.K. (13 percent), France (11 percent)
and Italy (10 percent). 185 funded projects are led by
Austrian coordinators. The highest share of Austrian co-
ordinators is to be found in the Transport (28 percent),
Thermie (energy demonstration projects, 26 percent) and
Esprit (information technologies, 23 percent) programs,
and within the framework of the second activity of the
INCO-DC program (cooperation with developing coun-
tries, 43 percent). From among the non-Austrian coor-
dinators of projects with Austrian participation, 29 per-
cent come from Germany, 19 percent from the U.K.,
11 percent from France and 10 percent from the Nether-
lands and Italy, respectively.

Source: Horvat, M., Säckl, J., BIT data base INNOman, January
1998.
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As a highly developed, high-wage country, Austria faces
new challenges in a globalizing economy. Austria will
only be able to maintain its position in the club of high-
income countries if it is able to achieve a high produc-
tivity level through the use of new technologies and by
taking advantage of specialization in human-capital in-
tensive and technologically sophisticated products. Tech-
nological change is the most important driving force be-
hind long-term economic growth. In this context, private
and public investment in research and development
(R&D) plays a key role. At 1.5 percent, Austria’s ratio of
gross expenditure on R&D to GDP remains low for a
country of its per-capita income level. Of equal signif-
icance, however, is the structure of R&D expenditure.
Among the structural features of the Austrian R&D system
we find a relatively small share of the business enterprise
sector in overall R&D, a comparatively large higher edu-
cation sector receiving a share of government R&D funds
far above the international average, and weak links be-
tween the components of the innovation system (universi-
ties – business enterprises – research institutes). The in-
ternationalization of Austria’s research is still at a rela-
tively low level. The intensity and quality of the synergy
among the various elements of this system is a pivotal
point of technology policy.

A country’s ability to innovate should not just be equated
with R&D. Human resources are a key factor in the gen-
eration and absorption of technological knowledge.
Highly qualified and well-trained human resources are
regarded as one of Austria’s most substantial locational
advantages. However, an internationally low share of
scientists and engineers in the labor force is exacerbated
by an extremely low number of new science graduates.
The introduction of a tertiary-level technical college sys-
tem is expected to broaden the scope of qualifications.
Another aspect of the specialization of innovation sys-
tems is the structure of patent activities. In accordance
with the findings regarding the R&D system, we observe a
relatively modest patent intensity and a modest though
rapidly increasing internationalization of patent activities.
Moreover, Austria’s patent specialization shows partic-
ular features: the emphasis of patent applications filed
with the European Patent Office is on certain niches
(e.g., in the field of “construction” technology). Core
areas of high technology, such as instruments, electron-
ics and communication, are under-represented.

For open economies, the capability to absorb and use
knowledge generated abroad becomes a decisive factor
in achieving adequate economic growth. The creation of
this capability requires own investments in R&D. Foreign
trade plays an important role as a channel of technology
flows. Austria is known to have a persistent deficit in its
foreign trade in manufactures. It is less widely known that

a large part of this deficit results from trade in human-
capital intensive goods, among them also high-technol-
ogy products. Austria’s foreign trade still shows a “tech-
nology gap”: in the OECD as well as the EU countries,
the share of high-technology exports is more than twice
as high as in Austria. The structure of Austria’s exports is
changing in favor of technologically advanced goods
and their world market share has been increasing. How-
ever, this has not yet compensated for the predictable in-
crease of the deficit in international trade in labor-in-
tensive products due to changed comparative advan-
tages. The technology balance of payments reflecting in-
ternational trade in technical knowledge and services
with a technology content shows a similar picture. The
respective revenues cover about one quarter of expendi-
ture.

The diffusion of technologies plays a crucial role in pro-
ductivity growth. The issue of diffusion is dealt with in two
areas of technology, i.e., technologies of the information
society and selected technologies for a sustainable
development (combined transport and the cogeneration
of heat and power). Information and communication
technologies impact all areas of the economy and so-
ciety. Contrary to other countries with an initially low ex-
penditure on information technology relative to GDP,
Austria has succeeded in catching up over the last few
years and has managed to approach the west European
average. In Austria, the market for information and com-
munication technology – especially its software segment
– is expanding faster than the EU average. The use of in-
dustrial robots is an essential component of the interna-
tional trend towards flexible automation. In Austria, the
industrial robot intensity has significantly increased over
the last decade and the emphasis of automation has
shifted towards enterprises with less than 200 employees.
In contrast to information and communication technol-
ogies, the diffusion of technologies for a sustainable de-
velopment has to contend with numerous problems re-
garding the framework conditions.

The integration of Austria’s R&D into the larger European
context is one of the challenges facing research and
technology policy. The European R&D Programs broad-
en the opportunities for the participating enterprises,
universities and research institutes. Initially, the intensity
of Austria’s participation was moderate and character-
ized by a predominance of research institutions over
business enterprises. Since its accession to the EU, Aus-
tria has rapidly caught up in terms of program participa-
tion. This has been confirmed by recent data on the Aus-
trian participation in the Fourth Framework Programme.
In conclusion possibilities for the improved utilization of
the participants’ potential and the implementation of re-
sults are outlined.

Austria’s Innovation System in an International Comparison – Summary
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vive in the face of competition between proposals, appli-
cants have to mobilize their best staff, their best skills and
ideas, i.e., to concentrate on their core competences.

Austria has participated in the Framework Programmes
from the very beginning. The First and Second Framework
Programmes were of no relevance in quantitative terms,
while genuine participation started with the Third Frame-
work Programme. The Fourth Framework Programme can
be considered a breakthrough (see Box “Austrian partici-
pation in the Fourth Framework Programme”). Ever since,
Austria has been steadily closing the gap in terms of par-
ticipation and experience.

The Fourth EU Framework Programme for
research and technological development can
be considered a breakthrough. Austria is
steadily closing the gap in terms of participa-
tion and experience.

Participation shows a high degree of consistence: This is
evidenced by the creation of networks across Europe, high
“additionality” effects on the part of the participants and
learning processes in the area of national policy. In the
coming years, measures ought to be taken to put to use
the potentials created within firms and research organiza-
tions as well as in the dissemination of results. This may
contribute to closing Austria’s research and innovation
gap.
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