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B AUSTRIA'S INNOVATION SYSTEM
IN AN INTERNATIONAL
COMPARISON

THE AUSTRIAN REPORT ON TECHNOLOGY 1997

The Ausliian Repor! on Technology 1997, dralled within the
framework of the Awivian lip program, provides a summoary of
facls and linkages within the Ausirian innovalion syslem. I drows
an nalional sources of informalion as well as a host of nlerna-
Nonal dola. Auslria’s innovalion syslem has been analyzed —
wherever possible — from an inlernalional perspechive. The
Aushiian Reporl on Technology is designed lo serve as o source of
informelion lor the delinilion of pesiions and the promolion of a
debale on lechnology policy Bsuves. It addresses the adors of the
innevalion syslem in business, research, polilics and adminkira-
Non as well as the geneval public nleresled in Bsves of lech-

nology policy.

In a gereral serse, the level of parcapita income or productivity may be regarded
o the mast comprehersive indicator of the level of technological development of an
econamy. Inthis respad, Austiia has pedormed quite impressively, Following a suc-
cessful ecomomic cokthing-up process, Austria today rarks amaong the leading in-
dustrialized countries in terms of per-copita income and praductivity. However, o g
highly develaped, high-woge industrialized country, Austria is facing new dhallenges
within the framewark of a globalizing economy. Austria will arly be able o maintain
it position within the leading group of coundries, if itis able to achieve a high pro-
ductivity level through the we of new technalogies and sucoeeds in reaping the ad-
vaniages of specializotion in human capital intersive and fechrologically advanced
praducts.
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Figure |: Gmss sspendive on BED ond per-copita GOF
1995
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THE AUSTRIAN RESEARCH SYSTEM IN AN
INTERMNATIONAL COMPARISON

Accarding o the findings of economic research, the mast
impartant  driving  force behind long-term  econamic
grawth is fedhralogical change. In this cordext, private
arg public irvestment in ressarch and developmant [RE D)
phiys a key role. The public debate wually focuses an the
ratic of gross expenditure on research and develapment
[GERD) o grass domestic pradug 1S0F). In this conlext,
the follawing fads are warth nating:

» Since the eady 19905, Awstria's ratic of GERD o GDP
has been stagnating ot a level of about 1.5 percent.
The gap vis-a-~vis the OECD and EU averages, which
have slightly decreased in recent years [k 2.15 percert
and 1.85 percent, respactively, in 1995), has become
somewhat narmower. Yel, Austig's investmert in re-
search and development remains low for a couniry of its
par-capita incame level [Figure 1).

» It would ke an increase in R&D expenditure from
1.5 parcant to aver 2 percant af GDP for Austria ta jain
the group of countries with an above-overoge per-cap-
ita income and an above-average ratic of GERD o
GOP fos compared 1o the median).

* Aoainst the inernational trend in the 1990, lreland
and Firland have significantly increased their ratic of
GERD 1o GDP. Ower the past years, these countries
have succeeded in catching up comsiderably or even
maved o the top by international compansan. Anather
country which has pesistertly raised ik ratio of GERD
o S0P is Denmark.

Figure 2 Gmss sspendive on BED by performing secfors
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However, the struciure of R&ED expenditures, which is nat
usually comsidensd in the general discussian, is just as im-
parant as its level. For this reasan, majar structunal dhar-
actenistics of the Austrian RED system are highlighted in an

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

intermational companson. Amang the paricular features
of the Austrian situafian, we nate the fall awing:

* Tha share of the business commaunity in averall research
and development is relatively small. In the advanged in-
dustriglized courfries the major part of RED & per-
formed by business enterprises. In the RED intercive
countries their share is in the range of twa thirds 1o three
ourths, With o business enlerprise sectar share of
56 percant [1993), Austia rarks amaong the botom
third of the OBCD countries [Figure 2).

* In Austria, the share of GERD funded by government
waas 49,1 percent in 1995, This & the highest share
amang the adwanced European OBECD countries re-
wigwiad .

* The share of higher education RED in public RED ex-
penditure in Austria is unsurpoassed at the intermational
level and financed almast enfirely from public funds.
Hearca, tha linkages of the higher educatian secar with

154 AUSTRIAM BOON O UARTERLY, 371998 WIFD



ALUSTRIAN REPORT ON TECHNOLOGY B

the business enterprise sector or with other eskablish-
mernits abroad are weak in ferms of flovs of funds.

* At B among the countries with a rather modest in-
weraction between the business ererprise secior and
ather sactars. The share of exemally perdormed RED in
toial RED funded by busines enferprises in Austia &
the lowest of all OECD countries.

* Data on R&D funded from abrood in genenal shaw only
a low degree of intermationalization or globalization of
R&D. Far the EU asa whala, tha share of GERD funded
from abrood wos 6.5 percent in 1995, In Auwstria, the
percentage of GERD funded from abrood wes 2.5 per-
cent in 1995, which is still well below bath the EL aver-
age and that of other small open ecanomies.,

* The intemationalization of Austrian ressarch, in paric-
ular that of the higher education sector, is still at a rela-
fively kow level. The development of Austria's participa-
fion in the R&D progroms of the ELY is an auspicious
sign in this respect.

The inferactions between the components of
the innovation system {universities — business
enterprses — rasearch Inshitutes) are rather
waok in Ausiric. The share of externally per-
formed RE&D in total R&D funded by business
antarprsas is the lowest of all the CECD
countrias reviewed.

#a mentioned obove, the ineradions between the compao-
nants of the innovation system [universities — business an-
terprises — research institutes) are generally weak in Aus-
trica. From an “innovation systems” research perspeactive, it
is precisely the infersity and quality of these interactions
between the vanous elements of the system which emerges
as a pivotal point af technology palicy.

SPECIALIZATION PATTERNS OF THE
AUSTRIAM INMOVATIOMN SYSTEM

& country's ability o innovate should not just be equated
with ressarch and development. Auwstria's human re-
sources are a aucial fackor in the generation and absorp-
tion of techndlogical knawledge. The level qualification of
the human resources available i a key to the internatianal
competitivensss of enterprises and the long-term growth
potential of an ecanamy . A ane-sided facus on education,
i.e., on the supply side (key word: share of university grad-
uates) i not expedient from the paint of view of tech-
nalogy and employment palicy.

Austria’s innovation systern and locaotional quality

Asurvey conducted by WIFD [Aiginger — Penader, 1997)
amang the managers and boord members of major
manufaciuning as well as some service enterprises aper-
ating in Austria provides irsights into the strengths and
weaknesses of Auwstria o5 on industrial location. Amang
the 15 toprated foctars of kecational quality [Top 15),
there are only a few which con be aftbuted & the
strength af Austria's innovation system. Pasitively valued
mpads in this cantext are the availability of highly qual-
ffied and well-trained human resources and manoge-
ment's initiafive and readiness for innovation. The Tap 5
af the locational quality foctors, however, are palitical
stability, public safety, culiural and receational focilities,
erviranmental quality and legal cerainty. Defidencies in
the innovation sysiem are considered to be deficiendies
af lacotional quality. Thus, shorcomings with regard to
lecommunication cost, availabiity of venture copital,
adapiability and operness to reforms, research focilifies
af imemational quality, occeptance of new fechnolagies
and openness of the telecommunication markets are
lsted amang the 15 low-sconing locational quality foc-
fors [Low 15].

There is a gop between the importance attoched by the
managers questioned to echnalogy-reloied lodors of
compatitvenass of a courtry like Austia [“relevance to
competitiveness”] and the valuation of the peroeived oc-
tual “lacational quality of Austria® [Figure 3). The valua-
fion wes carnied out on the basis of a scale ranging fram
I [*high*] ta & ["kow™). Private R& D investment, research
fadilities, the availobility of venture copital and the oc-
ceplance of new techrologies therefore do not come-
spond to their importance to competiiveness. |n the areq
af intellectual property right [potent pratection and
copynight] the curent situction i parcaived o mest the
requirsments.

The availability of highly qualified and well-rained human
resources is indesd regarded as ane of Austria’s mast sub-
stanfial locofional adwartages. However, there are apen
questiors with respect to the efficiengy of the qualification
system and is struciure [see the comparafive study by Loss-
nigg — Follan, 1994).

* Auwtia tokes |13th ploce amang 19 OECD countries
with a 5.6 percent [1994) share of total expenditure
from public and privote sources on educational institu-
fians in the GDP.

* The education system shows a pronounced focus on
middle-devel qualifications. By intermational compari-
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Figure 3 Locofional quality of Ausiro
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san, the share of secondary education & above-aver-
age and that of teriany education below-average.

* Campared with ather countries, science graduates — a
highly qualified segment of human resources — rapre-

sent a very kw share in the populdgtion and the kabar
foice.

A country’s abilty o innovate should not just
be aquatad with research and developmeant.
Human rasources are a crucial faclor in the

generation and absorption of technological
knowledge.

The introduction of a teriary-level technical college system
is expacied to broaden the scope of qualificatiors in ac-
cardance with conditiors prevailing in Austria. In addition,
the rew competition brought about by teriary-leval tech-
nical calleges may in the kang e have a paositive impad
an the peformance of universities.

Patent achivifies represent another mspact of the spacial-

ization of innovation systems. The results of a review of

Austrion patent applications are in line with the findings re-
garding the research and devel apment systam.

* The patent intersity [rumber of per-capita patent appli-
cafions] is highest in the Scondinoavian counfries and
Switerland. Austria ranks in the laver half of the middle
graup of the Eurapean countries.

* By comparison, the degres of iremationalization of
Austrian patent adivifies is still rather low. However —as
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in ather countrias — it has besn incremsing rapidly in re-
BN PErs.

* fustnia's potent specialization shows some paricular
characienistics: the emphosis of Austria’s patent applica-
fiansat the European Patert Office b on technalogies ra-
lafing o “corsfruciion” [due to innovative anlerprises
which frequently accupy asignificant position in the glob-
al market within their respective market niches). By in-

The patent tensity [number of per-capite
patent applications) is highest in the Scandi-
navian countrias and in Swilzerland. Austia
ranks i the lower half of the middle group of
countrias of the Evropaan countries. The
degree of internationalization of Austian
patant achivibies & shll comparalively low but
& increasing rapidly. By international comper-
gon, areas of high technalegy, such as
nstrument engineering, eleckonics and com-
munication, are clearly under-represented.

ternational comparnisan, core areas of high technalogy,
such as instrumeant enginearing, electranics and commu-
rication, are clearly under-representad [Figure 3).

INTERMATIONAL TECHNOLOGY FLOWS

lechnokgical knowledge i not anly disseminated within
notions, but o an incremsing esdent ako aorass national
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Figure 4: Disribufion of pofenf opplicofions filsd with the Europsan Pofert Ofice by fecheology areos

19871994

1]
.l. Lal-=wires T odn

bnkarmi. | mEEmmEE

Ibraramr, | g

& = ¢ § = ¢ = 0 - B = F
ol : ¥ P F b iof o
SESRRRERRRRE
IR 7 : F B ¥ e
iﬁﬁi f H
] E E

Lomanks n

Sowrcw: Dooder wiod 118

bordars. In open economies linked by infermafional trade,
fareign direct irvestiment and knowledge flows, improve-
menk in economic performance — productivity, in parfic-
ukar - da nat merely depand an their domestic technalogi-
cal efforts ffor a survey see Hutschenreiter, 1995). The
ahility of courtries o absorb and intelligently utilize knawl-

The structura of Austrion exports of manu-
factured goods is seadily shifing fowards
technologically advanced goods in which
Avstria has been gaining market shaves
world-wide. This, however, has not compen-
sartad for the predictable incraase of tha intar-
natonal trade deficit in labor nkansive prod-
vels due to changing compearative advan-

hages.

edoge generated abroad B becoming o decisive factor in
achieving an adequate level of econamic growth. This &
all the more troe for small countries. Howeswar, awn -
search and innovative effors are necessary in order 1o be
able o manitor, evaluate, adopt and odvance infema-
tiaral echnolagical adhievements.
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Internafional rode plays an impartant rale in the difusion
of technology. Tedhmological knowledge & imparied
along with goods and services. At the same time, a high
lewel of technological development abo oeates compet-
ifive advartages for exporters and therefore hos an influ-
ence on the level of income which con be achieved in an
Scanamy.

A review of Austria’s foreign rade in manutaciured goods

accarding o their “technology content” [Hutschenraiter —
Paneder, 1997 yields the following results:

* Aistnia’s econamy is known to have o persistant deficit
in foreign trade in manufactured goods. 1tis less widely
known that a large part of this deficit results from rode
in human-capital infersive goods, amang them ako
high-technalogy produck [Table 1), In the lang run,
however, the intermational markets for technologically
saphisticated goods grow ot a faster poce than thasa
for goads with a law echnalagy contant. Trada in high-
technalogy goods, in paricular, shows high growth
rertes.

* With a share of 52.3 percent of human-capital inten-
sive producs and a share of 8.2 percent [1994] of
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Table 1: Austic's frode bolonce by techrology cofegory
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high-technalogy products in fatal manufoctuning ex-
parts, Austiia’'s ecanomy & markedly less specialzed in
iechnalogically advanced products than ather small
apen economies in Burope [such o8 Switzerdand and
Sweden).

* Auwstria's foreign rode reveak a pranounced “technal-
agy gap”: in the OECD as well as the EU countries the
export share of high-technology praducts is more than
twice as large a3 in Austia,

* Austria's expors of human-copital intersive products,
including both high technology and standard technal-
ogy, bhave markedly lower unit values [revenues per
unif] than thase of ather small apen economies such as
Switterland, Sweden and Finland.

* A nesifive aspect, however, is the fact that Austria’s ex-
ports are undergoing struciural change in favor of tech-
ralogically superior goods and that their world market
share has been increasing. This, hawever, bas nat com-
pensated tor the predictable increase of the deficit in in-
ernational trade in lobor-imersive produc due fo
changing comparative advaniages.

The techrology balance of poyments reflack the valume of
intermational wade in technical knowledge and services
with a technalogy cortent. The most significant rarsac-
tiors are reflacted in reverues and payments relating to
paterts and irventions and ta the licersing of patent and
kraw-haw. The technalogy balange of payments shows o
patiemn similar to that of fomign frode in manutos tured
goods:

* Austria has o persistert deficit in its technalogy balance
of payments. In 1995, the revenues [ATS 1.478 billion)
covered just ane quarer of the payments made [ATS
5.36% billion). Thus, the coveroge ratio is ane of the
kwest amang the OECD countries.

* Alow coverage ratio in @ ropid process of coiching up

in terms of technalogy may nat be a couse for cancern.
In this case, however, it is ressonoble o expect an in-
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crecse in the coverage ratio in the long run. o far, no
indicatiors 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 innovafion from it fist use o its wide-spread
application. Technology difusion ploys o crudal role in
produdtivity growth and is of paricular imparfance for
small apen economies [Hutschenraitar, [998). The “&us-
trien Report on Technology 19977 treat the subject of dif-
fusian in two arem of technalagy, i.e., information and
communication achnalogies [lechnalogies of the infarma-
tion society], and in selected technologies for @ suskin-
able development. Sustainable growth & o focus of the
Fifth EL} Framewark Programme for Research, Technalogi-
cal Development and Demaornsiration.

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

Informetion and communication technalogies - compris-
ing computer hardware, software, services and telecom-
munication — incremsingly impact an all areas of economic
and social lile. Their diffusion is already largely market-
drivan. In contrast, the diffusion of lechnalagies for a sus-
tainoble development has to contend with numerous prob-
lems regarding the framewadk conditiors. This i shown in
two emamples relevant fo Austia — combined transport
and the cogeneration of heat and power.

TECHNOLOGIES OF THE INFORMATION
SOCIETY

The European market for information technalogy [IT) ac-
caurts for some 28 percent of the wardd market and, on
the whaole, is lasing some of is impaortance. Within Europe,

WIFD
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Figure 5: Expendifure on informafion fechrology in an idemdioro comparison
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the gap betwean |T-intersive and less |T-infersive coun-
trias kesps geting widar,

* In cantrest to ather countries with infially low expandi-
ture an [T in relafion to GODP, Awstria has been able 1o
cakch up corsiderably over the kst few years and 1o ap-
pradach the western European average [Figure 4).

In contrast o othar countrdas with ralativaly
fow initial expenditure on information tech-
nedogy, Austia has been able to colch up
considarably over the lag few vears and to
approach the western European average.

* The Awsirion market for information and communica-
fion fechnalogies is growing considerably foster than
the ELVaverage. This B mainky due to a rapid process of
catching up in the saftware sactor.

The telecammunication infrastructure & of paricular im-
parance oday. It confributes bath to an effident handling
of communication rekred to economic adivifies in a dy-
namic envirgnmeant and to the genenation of product in-
navations and services,

* With high annual growth rates close 1o 50 percant], the
development of mobile communication within the
COECD has been extreamely dynamic in the 1990s. Mar-
ket saturgtion i nat yetin sight.

* The establishment of a uniform digitzation standard
and the liberdlzation of access to markets in Eurape
have resubied in o multitude of private netwark suppli-
ers. Mast of mabile telephany within the EU is already
camed out via digital retwarks.

* With high growth rates, the Inlemet keeps expanding as
a platfarm for the communication of doto betwesn
computers [Figure 5). The number of computers ta be
reached via Infermet & an indicator of mardket pene-
frafion [January 1997 15 million Intemet hasts in the
CECD countries). Ineady 1997, Finland had the high-
est number of Internet hasts ward-wide in relation o its
populatian [555). Memured by this indicotor, Austria
[114] ranks somewhat below the EL [124) and OECD
149 averages, but dearly abead of Gemany [BH).

In view of the fdiliies aleady established for use af the
Internat, such as elacronic mail or access to mulfi-media
canterts for irstance in the Warkd 'Wide 'Web), o well as
of future applicofiors, such as woice fraremision and
video canferencing wia Infemnet, it can be expeded that the
grawth rate will remain high.

In eady 1997, Finland had the highest
number of Intemeat hosts world-wide i rela-
Hon to its population. Measurad by this indi-
cator, Austria ranks somewhat balow the ELY
and QECD averages but cleady ahead of
GGamnany.

The global markes for industiial robos - as an example
of irfarmation technology in production — are highly dy-
namic. The use of industrial robot & an esenfial compa-
nent of the intermnational trend towards flexible automation
in production proceses. The market for industrial rabots &
dominated by the oultanding posifion of Japan in the
field of flexible automation, where some &0 percent of the
indusirial robok aperafing wadd-wide are in we [Fig-
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Figure & : Growdt of fhe (nfermet
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ura 4. Althaugh the high wairld -wide grawth rates of up o
20 parcent in the 1980s seam to be a thing of the past,
the estimates for the coming years ance maore forecast sta-
ble growth at a rate of neady 15 percent. The degree of
autamation in industy & cleardy increasing waorld-wide.
lraditionally, the pioresering role in flexible autamation i
phayed by the autamaotive industiy.

In Austria, the industrial robot intensity has
significantly increased over the last decade.
Thera has been a nolceable shift in new
robot acquisiion from the automolive indushy
o the eleckrical and eleckonics indusiries and
bo machanical engineering and steel
construckion. The emphasis of outomation in
Austria has shifted towards enterprises with
lass than 200 employees.

* |n the late 1980, outomation in Ausiia incoessed con-
siderably in all industries. The industrial rabat intersity
has significantly increased over the last decade.

* |n the 1990, thame has been a noticeabls shift in e
rabot agquisifion from the aulkomative indwstry o the
electrical and electronics industries a5 well as mechani-
cal engineening and steel construction. The emphasis of
automation in Austria has shifled towards small enter-
prizas with less than 200 emplayaes. The share of cam-
paries with 500 o 1000 employess has gore down
carsidarably.

* Mare than g third of the industrial robats in uvse in Aus-
fric are produced in Austia, anather third in Gemany.

The supply sideis highly concentrated, with the Swedish
market leader reaching 17 percent, and the wop 10
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manufacturens of industrial robots having a 56 parcent
share of the market,

TECHMOLOGIES FOR A SUSTAIMABLE
DEVELOPMEMNT

Despite infersive discussions of the intemnafional level,
techralogies for o swstainoble devel gpment seam ta be
pushed into the background in fimes of incremed intema-
tional competifion and high levelk of unemployment. Far
this reason and with reference o the cumrent ressarch fo-
cus of the EU, v technokogies, chasified as suskinable,
are discussed in the following: combined freight tfrarsport
and the cageneration of heat and pawer.

The diffusion of inlormation and communi-
cation technelogies is already largely markel-
drivan. In contrast, the diffusion of technol-
ogies for o sugainable development has to
contend with numerous problems regarding
framawerk conaifions.

Through combined trarsport, the advantoges of road, rail
and water tfransport — i.e., lexible regional distibufion an
the ane hand and an ervironmentally acceptable coverage
of larg distances an the ather hand - can ba utilized in an
apfimal manrer. The framework condiiors of general
fraight rarspaort in Europa — price-setting without corsid-
eration of exernal costs of frarsportation, pariculardy of
enviranment-reloted cosk - lead o g continuous shift of
traraport volumes from the raibvays o the rood. Combined
trargpart in Eurape focuses, above dll, an the ecologically
sensifive Alpine region, which forms a geoagraphic bamier
betwean major ecanomic regions of Eurape.
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Figure 7: indusirinl robof infensity in mojor indusirinl cownitizs
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* |n cantrest to France and Switzedand, Austia — as the
most imparkant Alpine rarsit country — has succeadad
in shifting transpairt to the railways. This creales o can-
siderable mew development potenfial far combined
frargpart, in parficular for unaccompanied trarspaort by
shutle rains [between freight termingls north and south
af the Alps).

* A snedal feature of Austria’s combined trarspart is the
high share of ruck-an-train trarspart, which is due o
a rapid growth aof trarsit raflic to and from eastern
Eurapa. Due to the ladk of infrastruciure and appropii-
ate regulatary measures, the shift from rood to truck-
an-trgin fransport B easier and quicker than the
change-aver to the logisically mare sophisticated un-
accampanied frarsport modes. Afler Awstria's acoes-
sion o the EL, however, trudk-an-train frarspart has
had ta foce a significont deterioration of fromewaik
canditiors.
The cageneration of heat and power indudes various
technologies for the combined generafion of elactricity
and heat resulting in a maore efficient use of primary an-
ergy. Applicofions of cogenergtion systems range from
short- and kong-distance energy supply retwarks o the
generation of process heat for indusiry.

* Denmark & pioneenng the application of cogensmation
technalagy. In Austria the share of cagenerdtion in the
averall generatian system, amaunting to |9 percant of
the todal installed power capacity, also ranks relatively
high by European standards.

* The potential for cogenaration in industry is already ex-
hawsted to alarge degres. However, there i dill o pa-
tenfial for a mare infensive we of cogenerafian in the
area af public thema-elacric generation bath with re-

o

gard o the increase in effidency and the diffusion of
this technokagy .

AUSTRIA AMD THE FRAMEWORK
PROGRAMMES OF THE EU

The integration of Austian ressarch and devel opment inta
the larger Europsan contest s ane of the key dhallanges
facing research and technalagy policy. The “Austrian Re-
pait on Tedhinology 1997 summarizes the findings of the
first evaluation of Austria's pardicipation in European pra-
grams for research and technalogical development [Ohiar
gt al, 1997). This evaludgtion fumishes a wealth of new
findings. Ore of the positive aspeds of the Eurapean pra-
grams is that they cleardy broaden the strategic oppariumi-
fies far tha poricipating enerprises, universities and re-
search irstiules.

The intagrafion of Augirian research inlo the
krrger European context & one of the key
challenges facing research and technology

policy.

& arificism frequently directed agairst the Framewsark Pro-
grammes is the alleged predominance of karge countries.
However, the countries leading in terms of paricpation
intersity [meossured per inhobilort or per sdertisl ane
small countries — without escepfion. Large countries, in
cantrest, show moderate participation irensities. The rea-
san for this phenomenan i o be found mainly in the logic
of cansarfia famatian, which favars small couniries.

An breakdown of the countries participating in the specific
pragrams shows that poatterrs of participation are vary sim-
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ilar, although the ariginal asumption hod been that the
facus of paricipation would differ greafly on account of
different national fields of spedalization.

It seams that every country bas a group of fims and in-
stitutes which are ready and able fo engoge in intema-
tianal research co-operatian, imespective of the country's
structure of research and indusiry. Thus, the Fromewad
Programmes have g strang impact an the development of
the Eurapeon research londscape.

Which are the factors accounting for sugcess in participo-
tion? Data available tor large and influerdial programs re-
veal an extremely high comelation between the rumber of
project submitted and thase approved. In view of the
large number of project proposal meeting high quality
standards, the number of applicatiors submitied appears
to be dedsive.

As a comsequance of the low rate of success of praposak
submitted [1:3 % 1:12) and the cosk incumred in their
preparation, many of the proposals rejected are continued
within @ mare restricted romework, often with support
from altemative sources.

*Additionality effects” con also be identfied in the area of
national research and technology palicy. A wealth of ex-
perience has been gathered since Austiia’s accession o
the ELY, which is now steadily diffusing and, thus, changing
natianal policies. This concems, above all, complex issues
and programs, specific planning and completion of pro-
grams, including their evaluation, arentation towards new
target groups and o brooder perspective regarding re-
search issues and innovatiors [recognition of leaming,
krnowledge ond skills os on essential dimersion of tech-
nalagy, increased attendion to infrastructural measures,
diffusian).

A Treqguently vaiced criticism of the Framework Pro-
grammes i the allsged mismatch of goals and expecta-
tiors of porticipating organizations and the Eurapean
Commission. An em pirical investigation reveals a different
picture: the goak and expe ciations clossified as impaoroant
by the participants are genaenally met. These are, abave dll,
access to funding, experiise of research institutions, copa-
bility building and the eredtion of netuars.

The Framewaork Programmes are oriented towards collab-
arative research and echndlogical development. The
Framewark Progrommes are, above dll, accepted by or-
ganizafiors which are fomiliar with and used o regular
co-opergtion even ouside the Framewark Programmes.

Research in EU projects is charadenzed above all by the
requirement to co-operate. The quality of proposak
largely depends an the ambition, the skill and experience
of the persons and organizafiors imobled. In order o sur-
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Austrian paricipafion in the Fourth Fromework
Progromme for research, fechnological
development ond demonstration of the EUJ

5o for, 1,150 projects involving neardy 1,440 Austrian
arganizations have been accepied for funding by the Eu-
rapean Commission. Padidponts indude 3% percent
business enferprises, 36 percent universities, |8 percent
nan-university research orgonizafions, |0 percent others.
About 380 Awstrion business enterprises are participat
ing, 75 percent of which have so far paricipated in ane,
25 percent in mare than ane project. Remarkably, there
are enterprises faking part in EL) project which bave nat
received Austrian RED support asyet. 21 percent of busi-
ness firm paricipatiors toke ploce within the CRAFT
campaign, which is specifically oriered towords the
neads of SMEs with low R&D potendial.

The averoge success rate of Austrion project applicotions
s 30 percent. The success rate in the CRAFT compaign
for SMEs is above 50 percant. Enlerprises account for the
highest share of Awstrian participation in the Themia
Typa A [energy demonstration projects, BO percend], Es-
prit finfarmation technologies, 62 percend), and BrileEu-
Rom [industrial and matenials technalogies, 65 percent)
programs.

Under the Fourth Framewark Programme, Austrian arga-
nizations were granted mare than ATS 2.23 billion by the
Europesan Commission — which comesponds o a “re-
turn” rote of neady 70 parcent. The breakdown of thesa
funds by type of organization & as follows: 42 percent
enferprises, 38 percent universities, 15 parcent non-uni-
versity research argonimifions, 7 percent athers.

Cocpergtive behowor of Austion porticiponts: On aver-
oge, Bpariners are involved in projects with Austrian
paricipaiion — appraximately 1.5 from Auwstria and 6.5
from abrood. Project parners are bosed in Germary
[20 percent), the LK. [13 percent], France (1 | percent)
and Haly [10 percerd. 185 funded projecs are led by
Austrian coordinators. The highest share of Austrian co-
aidinatars i %o be bund in the Trarspart [28 percent],
Thermia [enengy demonstration projacts, 26 percent) and
Esprit [irfarmation technologies, 23 percent] programs,
angd within the framewark of the second activity of the
INCC-DC pragram [coopenation with developing coun-
ies, 43 percent]. From amaong the non-Ausiian coor-
dinatars of projects with Awstian paricipation, 29 per-
cent come from Germany, 19 percent from the LK.,
11 percent from France and 10 percent fram the Methar-
lands and laly, respectively.

Soume: Horeof, M, 588, 1, BIT data bose BIMOman, Januasy
1994,
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Austia s lenovation System in an Inlemational Comparison — Summary

As a highly developed, high-wage couniry, Ausiria foces
new challenges in a globalizing economy. Austia will
arly be able to mairtain it position in the dub of high-
income counfries if it is able to achieve a high produc-
fivity level through the wse of new technolagies and by
tking odvankge of specialization in human-capital in-
tensive and technalogically sophisticated praducts. Tech-
nakogical change is the most impartant driving force be-
hind long-term econamic grawth. In this context, private
and public irvestment in research and development
[RED) plays a key rale. At 1.5 percent, Austia’s ratio of
gross expendilure an R&D to GDP remains low for o
courtry of its per-copita income level. Of equal signif-
icance, however, is the stucture of R&D expenditure.
Amang the struciural features of the Austian RAD system
we find a relatively small share of the business enerprise
sactor in averall R&D, o comparatively karge higher adu-
cafion sectar receiving a share of govemment R&D funds
for above the intermational averoage, and weak links be-
tween the companents of the innovation system [universi-
fies — business enferprises — research irstitutes). The in-
wrnaticnaliztion of Austria's ressarch & still at a r=la-
fively low level. The inlensity and quality of the synergy
amang the various elements of this system & a pivatal
point af technology palicy.

A country's ability to innovale should nat just be equated
with R&D. Human resources are a key foctor in the gen-
erafion and obsoption of techinalagical knovwledge.
Highly qualified and well-trained human resources are
regarded o one of Austia’s mest substantial locational
advartages. However, an intermafionally low share of
sdentisk and enginesers in the labar torce i exacerboted
by an extremely low number of new sdence graduates.
The infraduction of a terfiary-level fechnical college sys-
tem is expacied %o brooden the scope of qualifications.
Arnother mpect af the spacialimafion of innovation sys-
tems i the structure of patent activities. In accordance
with the findings regarding the RZD system, we olsenvea
rekafively t patent irtersity and o modest though
rapidly increasing inernationalization of patent adtivities.
Mareover, Austria's patent specializotion shows partic-
ular features: the emphasis of patent applicotions filed
with the Europeon Potent Office B on ceroin niches
[e.g., in the field of “constuction” technology). Core
areqs of high technalogy, such as irstruments, eleciron-
ics and communication, are under-represenied.

Far apen economies, the copaobility o absorb and use
knowledge generated abrood becomes o dedisive factar
in achieving odequate economic growth. The creation of
this copability requires own investments in R&D. Foreign
trade plays an important rale as a chanrel of echnalogy
flows. Auwstria s known 1o have o persistent deficit in its
foreign trade in manuioctures. |tis less widely knawn that

a large part of this deficit results from rade in human-
capital intensive gooads, amang them also high-technal -
agy products. Austria's foreign rade stll sl':E.ﬁ. a “tech-
nalogy gop”: in the OBECD as well as the EL countries,
the share of high-technology exports s mare than twice
as high as in Austria. The structure of Austria's exparts is
changing in fovar of technologically advanced gooads
and their workd market share has been inareasing. How-
ever, this has not yet compensated for the predictable in-
crease of the deficit in international rode in labor-in-
tersive products due to changed comparative adwvan-
toges. The technalogy balance of pay ments refledting in-
temational trode in ftechnical knowledge and services
with a technology content shows a similar picture. The
respaciive revenues cover about ane quarter of expandi-
Ture.

The diffusion of lechnalogies plays a crucial role in pra-
ductivity grawth. The issue of diffusion is dealt with in two
areqas of technolagy, i.e., technologies of the information
sodety ond seleded technalogies for o sustainable
development [combined fransport and the cogeneration
of heat and power). Informafion and communication
technologies impad all areas of the economy and so-
ciaty. Contrary to ather coundries with an initially kow ex-
penditure on information technoloagy relafive to GDP,
Austiia has succeeded in catching up over the lost few
years and has managed to approadh the west Eurapean
average. In Austria, the market for information and cam-
munication fechnolagy — especially its software segment
— & epanding faster than the EL average. The use of in-
dustrial rabok is an essenfial companent of the intenma-
tiagnal frend fowards flevible avlomation. In Austria, the
industrial robot intensity has significantly increased over
the last decode and the emphasis of outomation has
shifted tawarcs enterprises with less than 200 em ployess.
In confrast o information and communication technal-
agies, the diffusian of technologies for a susiinable de-
valopment hes to contend with numeraws problems re-
garding the framewaork conditions.

Theintegration of Austria’s R&D inta the langer European
conext is one of the challenges facing research and
technalogy palicy. The Eurapean R&D Progroms brood-
en the opporunities for the paricipating enterprises,
urniversities and research irstitules. Initially, the intersity
of Austria’s parficipation waos moderate and characier-
izmd by a predominance of research insfitutions over
business enterprises. Singe its acoession to the EL, Aus-
tria bhas ropidly cought up in jems of progrom parficipa-
ticon. This has been confirmed by recent data an the Aus-
trian paricipation in the Fourth Framewaork Progromme.
In conclusion possibilifies for the improved ulization of
the partidipants’ potential and the implemeniofion of re-
suls are oullined.
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wive in the foce of competiion between proposals, appli-
carnt have ta mahilze their best siaff, their best skills and
ideqs, i.e., fo concentrate on their core competences.

Austria has participated in the Framewark Progrommes
fram the very beginning. The First and Second Framework
Programmes were of no relevance in quantitative temms,
while genuine paricipation started with the Third Frame-
wiork Programme. The Fourth Framewark Pragramme can
be corsidered a breakthrough [see Box “Austrian partici-
pation in the Fourth Framewark Programme®). Ever since,
Austria has been steadily closing the gap in terms of par-
ficipation and expenience.

The Fourth ELl Framework Progremma for
rasearch and fechnological development can
be considered a breakthrough. Austia is
steadily closing the gap in terms of participa-
ton and expadence.

Parficipation shows a high degree of consistence: This is
evidenced by the creafion of networks across Europe, high
“oddifionality” eflects an the part of the paridpants and
learning processes in the area of national policy. In the
coming years, megsures ought to be token o put to wse
the potentials created within fims and research organiza-
tiors as well as in the disseminafion of resuls. This may
confribute o chosing Ausiria’s research and innovation
Jap.
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