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Abstract

This paper uses data from the Europesn Regiond Innovation Survey to provide indghts into
the innovaive activity and innovetion networking of the mos important innovation actors,
namdy manufacturing firms, producer service firms, and research inditutes. The innovation
cgpacity of the metropolitan innovation systems differ markedly. In respect to cooperation
patners, veticd rdaionships predominate. Only in Stockholm, research inditutes play a
dgnificat role assding innovatiion processes in manufacturing firms. Spatid  proximity  of
cooperaion partners is very important, confirming the concept of territoridly based systems
of innovation. But a the same time the actors surveyed cooperate intensvey with

cooperation partners outside the region.
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1 Introduction

Metropolitan regions ae increesingly seen as regiond devdopment engines in a globdisng
world (Huggins 1997). On the one hand, traditiond gpproaches have explaned tha
metropolitan regions are dble to fadlitale agglomeration economies in form of urbanization
and locdization economies to its actors. On the other, they function as gateways to other
regions thus linking the loca actors with nationd o internationa ones. With respect to
innovation, thee two aspects ae becoming more and more meaningful. The innovative
cgpecity of firms depends not only on own R&D cgpabilities The posshbilities to cooperate
during innovation processes with externd patners like cudomers, indudrid suppliers
producer service firms research inditutes and competitors becomes an important locationa
factor which reduces risks and uncertainties and leads to collective learning (De Bresson and
Amesse 1991, Lakshmanan and Okumura 1995, Mdecki and Oinas 1998).

Due to their sze, metropolitan regions offer a variety of potentid network partners to loca
firms, ensuring synergies, creating further knowledge and resulting in technological progress.
Besdes these agglomeration economies, metropolitan regions are characterised by a high
degree of openness Metropalitan regions are, among others, locations of multingionds,
gther foredgn or domedic, innovative SMES and research inditutes which are linked to
cooperation partners worldwide.

In the case of multinationds, there is a dear tendency for utilizing severd home bases instead
of one headquarter. That means that multinationas establish a globd network of production
plants and R&D centres which are dosdy interrdated. As a consequence, multingtionals in a
metropolitan region ae in a condant exchange of idees and experiences with outdde
cooperdtion patnes Innovative SMES eg. in hiotechnology or tdecommunication have to
cooperae internationdly. The compexity of innovation processes in these two branches

forces locd firms to have immediate access to leading firms and research indtitutes. Research



inditutes itsdf are very much engaged in internationa cooperation projects and connected to
internationa science networks.

Besdes this generd discusson, there are no dudies andysng the importance of metropolitan
innovation sysems with a rigid methodology comparing different metropolitan regions with
eech other. Usng data from the European Regiond Innovaion Survey a comparison between
the metropalitan innovation sysems of Barcdona, Stockholm, and Vienna is provided in this
paper with the am to shed some light into how innovative actors cooperae within
metropolitan innovation systems.

In section 2 | will brifly summarise the literature on nationd and regiond innovation
sysems, introducing metropolitan  innovetion sysems as a gpecific foom of a regiond
innovation system. Section 3 dexcribes the methodologicd goproach to andyse the firms
innovation and cooperation behaviour and the used data base Section 4 compares the three
metropolitan regions in the European context usng officid daidics. The results of the
innovative peformance of menufacturing firms in the three metropolitan innovation systems
ae presented in section 5. Acknowledging the growing importance of innoveaion networks
sction 6 demondrates the externd rdationships of manufacturing firms producer service
firms, and research inditutes The find section summarises the results under the light of
reorienting regiond policy towads innovation dimulaion. The results show that even
between meropolitan regions profound differences in innovation activities exig. Only in
Stockholm, a dose interdationship between the science and the business sector can be

obsarved, resuiting in higher innovation in- and outputs.



2. From National to Metropolitan Systems of I nnovation

Snce the mid-Eighties research about innovation processes is incressingly directed to the
andyds of nationd sysgems of innovation (Freeman/Soete 1997). The systems of innovation
concept interprets innovation as a sysemic and complex process, which is not seen as a linear
sequence as in the neoclasscd view and does not depend on one single entrepreneu’s
decisons. Ingead, it is accepted that innovaion is a result of intensive interactions between
different actors within and outsde a firm and therefore depends heavily on reaionships
between the firm and its environment. The busness enwvironment influences the firm's
innovetion ectivities in two ways On the one hand, innoveative firms ae seeking the
cooperation of other actors to access information, knowledge and other resources to
exchange experiences and to find jointly adequate solutions. Potertid cooperdtion partners
ae other firms eg. cusomers, suppliers, competitors, sarvice providers and/or research
inditutes, financid indtitutions, politica decison mekers eic. On the other hand, the business
environment, which can change in the course of time, determines the firm's activities. The
socid and culturd embeddedness, the inditutiond and regulaory framework and the exiding
infrastructure  influence  entrepreneurid  decisons.  In this broad sense, innovation is the
outcome of an interplay between different actors, whose actions are determined by ther

environmen.

A comprenendve andyss of innovation processes has to incdude numerous factors. In
Edquig’s (1997) opinion the concept of innovatiion sysdems is the only framework in which
innovation processes can be examined: "If we want to describe, undersand, explan - and
perhgps influence - processes of innovation, we mug take dl important factors sheping and
influendng innovations into account. The sysem of innoveion approach - in its vaious
forms - is desgned to do this Attempts to understand the dtructure and dynamics of such

gydems ae & the core of modern thinking about innovaion processes’ (Edquist 1997, p. 4).



According to Lundval, a naiond innovation sysem incdudes "dl parts and aspects of the
economic dructure and the inditutiond setup affecting learning as well as searching and
exploring the production sysem, the maketing sysem and the sysem of finance' (Lundvdl

1992, p. 12).

Whereas Lundval (1992) ad Neson (1993) concentrate their andyss on the nation date,
increedng atention is pad to the regiond levd snce the mid-Ninegties. The recent discusson

stresses two agpects (Fischer/Revilla Diez/Snickars/Varga 2001):

Developed ocountries need, in order to mantan their internationd competitiveness,
innovaive and dynamic firms These firms tend to be concentrated in certan regions

where they can find afavourable business environment.

Innovative firms succeed to link loca with nationd or even globd knowledge sources.
They ae dle to generate new ideas by usng ther own and extend expetise ad to

transform them into marketable products.

The dronger emphasis on the regiond and locd leve led to a farly high number of sudies
about regiond innovation sysems (eg. Cooke/Morgan 1998, Braczyk et d. 1998, Maskdl et
d. 1998). Agan, ther point of depature is the chanlinked innovaion modd which
emphazises feedback loops and interections between different actors during innovation
processes. The authors trandfer the systemic dements of a nationd innovation system to the
regiond levd. In ghort, they ague tha region-specific conditions and cooperaive
redionships between different actors influence the regiond innovation potentid ether
podtivdy or negatively. They condude that "Regions which possess the full pangoly of
innovdion organizations set in an inditutiond milieu where sysemic linkege and interactive
communicaion among the innovation actors is normd, gpproach the desgnaion of regiond

innovaion sysems” (CookeMorgan, p. 71). It would be wrong to interpret regiond



innovetion sysems as being isolated from the nationd and/or the internationd context. The
naiond scde continues to be crudd in sdting important framework  conditions  like laws,
and invesment eg. in reseach and educaion. The internationd scde gives important
impulses about potentidd markets and the devdlopment of new products, it adso provides

knowledge from outside the region (Revilla Diez 2000).

Recent dudies about the gpatid didribution of innovation activities show tha metropolitan
regions have a high innovation potentid (eg. BMBF 2000 for Germany, Brouwer e d. 1999
for Netherlands, Vaga 1998, AnsdinVagaAcs 1997 for the USA). For example,
Audretsch/Fldman  (1999) proved empiricdly that cities and especidly metropolitan regions
ae the mos important locations for innovaions 96 % of dl regisered product innovations
were generated in metropolitan  regions.  Furthermore, Audretsch/Feldman  (1999) present
empirica evidence for Jane Jacobs argument that diverdty fosters innovation. They found
that sectord gpecidisaion on a smdl number of branches has a negaiive effect on the
regiond innovation output levd. Meropalitan regions which generdly are characterized by a
diveese  economic  dructure  achieve  dgnificantly  higher  innovation  outputs
(Audretsch/Feldman  1999). These results underline that metropolitan regions offer favourable
conditions for innoveive firms Here, thee firms find a diversfied indudrid Sructure,
qudified work force capable cooperation patners in busnes (cusomers, suppliers,
competitors, producer services) and research inditutes (SuarezVillalFscher 1995, Howdls
1983, EBEwersWettmann 1980). But contray to this agumentaion, AcsFitzRoy/Smith
(2001) show empiricd evidence for the benefits of specidization. However, metropolitan
regions tend to be the driving forces in nationd and globd innovaion processes

(Shefer/Frenkd 1998).

The uneven spdid didribution of innovations demondrates that metropolitan regions are

vey important in regpect to the generation of new idess, the further development of



technologicd progress and for a knowledge-based regiond and ndiond deveopment.
Metropadlitan regions offer firms gpatid, technologicd, and inditutiond proximity and
oecific resources whose  exploitation generate  Sgnificant  externdities  (Fischer  /Revilla

Diez/SnickarsVarga 2001).

For these reasons metropolitan regions can be interpreted as metropolitan innovation systems.
Technology oriented firms need in order to find innovetive solutions a minimum of locationd
advatages which can only be found in metropolitan innovation sysems Of centrd
importance is the avalability of cooperation partners within but dso outsde the metropolitan
innovation sysem (Davdaa/Nijkamp 1989, Harison & d. 1996). To mention are indudrid
uppliers and customers, producer sarvice firms, and research inditutes. The full exploitation
of techndogicd opportunities requires a saidfactory divison of labour between smdl and
large enterprises as wel as the coexisence of many different kinds of producers and service
providers. Research inditutes fulfill & least two important roles. The firs refers to the
training of qudified work force, the second to the generation and diffuson of knowledge

(Fischer/Revilla Diez/Snickars'Varga 2001, CharlesGoddard 1997, Fritsch et . 1998).

On the base of this short theoreticd discusson, the empiricd andyss is directed to the

following questions

1. How does the innovation capacity and peformance across the metropolitan innovation
systems surveyed differ in comparison to the EU?

2. How different is the innovative cgpacity of the manufacturing firms across the
metropolitan innovation systems surveyed?

3. How important is externd cooperation for manufacturing firms, producer services and
reseerch inditutes and to what extent does spetid proximity meatter for cooperation

networks?



4. What is the role of producer sarvice firms within metropolitan innovation sysems? Do
they differ in ther own R&D capadties and in the way in which they support
manufacturing firms innovation activities across the case sudy regions?

5. How important are research inditutes for busnesses within  meropolitan  innovation

sysems?

3. Methodology - The European Regional Innovation Survey (ERIS)

Snce the 1970s numerous innovetion and network sudies were conducted on a nationd and
regiond scde But, a badc problem is thar lacking comparability. All these dudies present
interesting ingghts into innovation processes, ther different focus on product or process
innovation, on sectors (dl sectors vs. hightech sectors), firm sze (smdl and mediumsized
firms vs. large firms), geogragphic orientation (regiond vs ndiond), theoreticd assumptions
(lineer vs chan-linked innovation modd), methodology (case Sudy gpproach vs  podd
aurvey) limit their tranderabilty. The European Regiond Innovation Survey (ERIS) is a
comprehengve ad integrated atempt to overcome these shortcomings. The data base was
eaborated within the framework of the extensve ressarch programme “"Technologica
Change and regiond devdopment in Europe' funded by the German Research Association.
In a joint prgect beween the Univerdty of Hannover, the Universty of Cologne the
Technicd Univarsty of Freberg and the Fraunhofer Inditute for Sysem Andyss posd
surveys were conducted in eleven regions across Europe. Written questionnaires were sent to
the mogt important actors in regiond innovation sysems namdy to maenufacturing firms,
producer sarvices and reseach inditutions, in order to andyse ther innovaive and
networking ectivities. In the case of the manufacturing survey, firms bdonging to
marufacturing sectors 15 — 36 according to the EU dasdfication of economic activities

(NACE) were sdected. The producer service survey covers producer sarvice firms in



Computer Software  (hardware  consultancy, <oftware consultancy and  supply, daa
processing, dadbase activiiess, NACE 721724), Technicd Consultancy (architecturd,
enginering and reaed technicd conaultancy, technicd tesing and andyss, NACE 74.2,
74.3), Budness Consultancy: busness and management conaultancy (NACE 74.14) ad
Market Ressarch and Advertisng (market resserch and public opinion polling, advertising,
activities of trade fars, exhibitions, and congress organizers, NACE 74.13, 744, 74.8). The
research inditutes survey was adressed to the science fiedds of Architecture, Condruction,
Surveying, Biology, = Chemidry, Medicine ~ Mathemdtics Informatics, Physcs
Electrotechnology, Mechanicad Enginearing, Economics, Socid and GeoSciences. In order
to obtan a dealed indght into the research and network activities of the research
inditutions, i.e. univerdties and other research inditutions, the questionnaire was sent to the
depatmentd leve, or, if these units were too large, to the level of research groups.

Bascdly the same actor-specific questionnaires were used in dl the regions surveyed,
garanteeing a high degree of comparability (Fritsch et d., 1998). This paper focuses on the
results from the three metropolitan regions Barcdona, Stockholm and Vienna. The data were
collected jointly with Prof. Dr. Folke Snickars, Royd Inditute of Technology in Stockholm,
Prof. Dr. Manfred Fischer, Vienna Universty of Economics and Busness Adminigtration,
and Prof. Dr. Pere Escorsa, Polytechnical Universty of Catdonia The three regions were
defined in an functiond pergoective. In addition to the city core area, where mainly producer
svices and reseach inditutions ae locaied, the indudrid hinterland is included. The
metropolitan region of Barcdona comprises the communities of Barcdona, Baix Llobregat,
Vdles Ocddetd, Vdles Orientd and Mareame, the meropalitan region of Stockholm the
provinoe of Sockholm, Uppsda, Sodemandands, Orebro and  Vastmanlands, the
metropolitan region of Vienna the city of Vienna and the didricts Baden, Bruck an der

Leitha, Gansandorf, Korneuburg, Modling, Tulln and Vienna Umgebung. Table 1 gives an
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overview on sample szes and response patterns. Ovedl, the survey daa in the metropolitan

regions surveyed is a good representation of the total population.

4. The Metropolitan I movation Systems Bar celona, Stockholm, and Viennain the

European context

The three metropolitan innovation systems surveyed vay dgnificantly in ther  innovative
cgpabilities. However, these differences are dready cler when one compares the nationd
inovation sysems. Table 2 summarizes the drengths and weeknesses of the three nationd
innovation sydems. With respect to innovation, Sweden is the most successful country.
Sweden reaches the top podtion in the EU with respect to the gross expenditure n R&D and
number of researchers per 1,000 labour force. The privete sector is the driving force within
the nationd R&D sysem. Nearly 68 % of dl expenses in R&D come from the busness
sector. As a result, the Swedish patent applications a the European Patent Office are twice as
high as the European average. Interestingly, in Sweden foreign ownership of domedtic
inventions is lower than in Audria and Spain, but a the same time Swedish ownership of
inventions made aoad is markedly higher than in the two other countries. This shows on
the one hand, that the Swedish R&D sysem has a solid base within the country, but on the
other hand that Swedish multinationads are highly competitive in an internationd perspective,
able to control inventions outside the country.

With respect to innovation indicators, Audria follows second. Although it achieves one of
the highest per cgpita incomes within the European Union, its R&D sysem shows severd
wesknesses. Not only is the input in R&D measured as the share of gross expenditure in
R&D bdow the EU average, but the active paticipation of the busnes sector in R&D

activities is dso very limited. Contrary to Sweden, the public R&D sysem plays a leading
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role in the innovaion sysdem. The high proportion of foregn ownership of domedtic
inventions demondrates the attractiveness of Audrian research cgpacities for multinationds.
But a the same time it illusrates the heavy dependence of the Audrian innovation sysem on
foregn R&D efforts. Audrian firms are nat adle to contral inventions aoroad in a subgantid
manner. As a whole, the Audtrian R&D system is not able to achieve high innovative outputs.
The patent indicator clearly underlines the week pogition in internationd standards.

The Spanish innovation sysem dealy lags behind the two other countries. The Spanish
economy has been dble to achieve high economic growth rates since its membership in the
EC. This catching-up process was, among other factors, heavily based on foreign investment.
But Spain is 4ill not reeching the EU average in terms of per cgpita income. In comparison to
Sweden, which can be labdled as an inventor country, the Spanish economy is much more an
aoplier of new knowledge, whereas Audria lies in between. The Spanish indicators on R&D
expenditure lay dgnificantly bdow the EU average Like the Audrian case, the participation
of busneses in R&D is rather low, resulting in a high proportion of foreign ownership of
domedtic inventions. Usng patent data, the disgance from the knowledge and technology
intengve economies is even bigger.

The differences reveded on the nationd levd continue to be present on the regiond leve
(see table 3). The metropdlitan innovation system of Stockholm seems to be much more
innovative then the meropolitan innovaion sysems in Vienna and Barcdona The drengths
of the Stockholm innovetion sysem can be seen in the high number of patent gpplications at
the European Patent Office. One explanation could be the expenses in R&D which are two
times higher than in Vienna or in Barcdona Ancther explanation can be derived from the
much higher qudification leves of the populaion in the metropolitan region of Stockholm.

38% of the population aged 25-64 have completed a universty-level education. As a
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consequence, the business enterprise scientistss and researchers are, ratively, much more
numerous in Stockholm than in Viennaand Barcdona

The metropolitan sysem of Vienna follows in term of innovativeness The per capita
income is ggnificantly higher than in the two other metropolises. But the R&D output
measured in paent goplications demondrates that the former knowledge centre in Europe hes
dedined in importance. The wesk contribution of the privale busness sector to the
metropolitan  innovation system is expressed in low  busness expenditures in R&D.
Surprisingly, the proportion of highly qudified work force is even lower then in the
metropolitan region of Barcdona.

The metropolitan sysem of Barcdona is the leading Spanish region in busness R&D, but
in the internationd perspective this podtion has to be rddivized. The region was quite
successful in atracting foreign investments and in achieving high economic growth &fter the
Soanish entry to the EC in 1986. In only 10 years the region succeed in reeching the
European average in per cgpita income. The innovaive output meesured in patents is gill far
behind the leading European regions, comparable to the output of the Vienna metropolitan
sysem. The greaiest factor impeding a higher innovative performance is the wesk busness
sector. But the efforts towards improving the higher education sysem seem to be paying off.

The proportion of university-level qudified work force is dreedy higher than in Vienna

5. Innovation performance of manufacturing firms

The differences obsarved s0 far with the hdp of officd daidics are confirmed by the ERIS,
The innovation cgpacity of the manufecturing firms surveyed differs dgnificantly  between
the three metropalitan innovetion systems. Differences not only across indudtrid branches but
dso within the branches ae notable (see table 4). The innovaion performance of

manufacturing firms was meesured by input and output indicators. When input indicators
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like the R&D personnd and the R&D expenditure ratio are andysed, the manufacturing firms
in the metropolitan regions of Vienna and Stockholm redise much higher R&D inputs than
the firms in the metropolitan region of Barcdona The differences become very dear in the
cae of high-tech sectors reflecting the backwardness of the metropolis in southern Europe.
In dl the three regions, the highes R&D personnd réio can be found in the sector of
eectrical and opticd equipment. But again, the Barcdonese figure is less than haf as high as
in the two other regions With respect to R&D expenditure rétio, the picture across the
regions is more diffuse. In the metropolitan region of Barcdona the food indudry is the most
R&D intensve sector. The food sector in Barcdlona is one of the few sectors in which
domedic firms reach internationd competitiveness by its own R&D capabiliies and
drategies. In Sockholm, the indudrid sector of mechinery and trangport equipment, one of
the mgor industrid sectors of the Stockholm economy, and in Vienng, the sector of eectrical
and optical equipment, are the most R&D intensve in terms of R&D expenditure. Besdes
these branch differences, the sze of the manufecturing firms influences the R&D input
levels. Wheress in the metropolitan sysems of Stockholm and Vienna large firms with more
than 500 employees reech the highet R&D input levels in Bacdona it is the smdl and
medium sSzed firm with less than 100 employees. The rdaivey poor commitment of large
firms in Barcdona to R&D is a consequence of the low number of domestic multingtionds.
The number of multinationa headquartersis digtinctly higher in Stockholm and Vienna

The ovedl innovation capacity of the manufacturing firms has dso to be discussed as well
in teems of output indicators like the innovation rate or the share of turnover by product
innovations (see table 5). Contrary to the results obtained 0 far, the manufacturing firms in
Barcdona achieve the highest number of new product deveopments, followed by Stockholm
and Vienna With repect to the share of turnover by product innovations, the metropolitan

region of Vienna becomes the most innovetive, followed by Barcdona and then Stockholm.
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The reaively good results for Vienna and Barcdona ae the consequence of the initiated
catching up process. In the past decades, as shown ealier, these two regions did not beong to
the mog innovetive regions in Europe. The increesed competition since their membership in
the European Union has forced the firms to invet more in R&D in order to improve product

qudity and to develop new products.

6. Therole of external cooperation and spatial proximity

6.1 Manufacturing firms cooper ation networks

The two mogt important reseerch gods of the empiricd surveys in the three metropolitan
regions were to detect on a representaive level the importance of externd cooperation in
innovetion processes and the role of gpaid proximity for such innovetion cooperation. The
nework paadign podulaed by Cooke and Morgan in 1993 implies that networks link
innovation actors, resources and activities in and between innovaion sysems enddling the
exchange of informaion and knowledge, and fadlitating learning processes. Overdl,
manufecturing firms in dl the regions surveyed ae drongly engaged in  innovetion
networking. Hrms innovetive activity is not soldy based on inhouse capabilities. The results
obtained dealy demondrate the importance of externd cooperaion in the innovation process
of manufecturing and producer sarvice firms (see table 6). Interestingly, the most important
cooperation patners for manufecturing firms are customers, suppliers and producer service
firms. For the producer sarvice firms surveyed industrid cusomers and other producer
savice firms are the mgor cooperation partner. Vertica cooperaion partners dong the vaue
chan ae much more involved in innovation networks than horizontd cooperation partners
like research inditutes and competitors. The gpatid range of networking varies between

veticdl and horizontal cooperation partners. Spatid  proximity is much more important in
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horizontd  linkages between manufecturing firms and research inditutes or  competitors,
whereas cooperation with vertica cooperation partners is redised over larger disances. It can
be dated that the network pattern of the manufacturing firms is much more complex than
expected. Spatid proximity of cooperaion partners as wel as cooperation patners a larger
digances are a common picture of the firms surveyed. This reflects the need to make use of
locd, but a the sametime dso of nationd or even internationa knowledge sources.

But againg this generd picture, differences depending on the Sze industry sector and
innovativeness of firms are dgnificant. Smdl manufacturing firms terd to be less engaged in
innovation networks than large firms. Manufacturing firms showing a high innovative
performance are drongly connected to cooperation partners than less innovative ones. With
respect to branches, the results underline the importance of externd cooperation for
technology and knowledge intensve indudries which dso cooperae more often  with
horizontal cooperation partners than the low tech indudtries.

Between the three metropolitan innovation systems, differences in the externd cooperation
of the manufacturing firms can be diginguished. The metropolitan region of Barcdona
reeches the highet percentage of neworking menufacturing firms, followed by the
metropalitan region of Stockholm and Vienna The high share of Barcdona can be explained
by two factors Fird, the large importance of smdl and mediumsized firms which have a
long tradition of interacting among themsdves and second, the presence of multinationas
having a frequent exchange with ther headquarters and other ressarch and production Stes
wold-wide. The percentages of cooperating manufacturing firms in the more mature (in
economic terms) metropolitan regions of Stockholm and Vienna are quite smilar. The lower
percentage of networking firms may be an indication of a lesser need to cooperate due to

better in-house R& D capabilities.
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The importance of gpaid proximity in innovation networks in respect to metropolitan
innovetion sysems is directly linked to two quedions. Fird, whether the innovative firms
meke use of the loca knowledge sources by cooperating with different actors in the region o
that the metropolitan region can be regaded as a "breeding’ place for innovations, and
second, whether  metropolitan  regions  fulfil a bridging function between the locd and
nationd economy and between the internationdly most competitive regions in the world. As
discussed in the introduction, metropolitan regions ae incressngly seen as globd, naiond
and regiond deveopment engines. The importance of the metropalitan regions of Barcdona,
Vienna and Stockholm for the nationd and regiond economies is undoubtedly high.

In order to andyse the "breeding’ and gateway function of metropolitan regions the externd
cooperation links of manufecturing firms, producer service firms and research inditutes are
surveyed. Table 7 shows that dl three metropolitan innovation systems have a high degree of
openness. Overdl, the location of the cooperaion patnes of dl the actors surveyed,
demondrates that cooperation partners are dmost evenly didributed over the three regiond
levds (metropolitan, netiond, internationd). This indicates tha the actors within a
metropolitan innovaion sysem are adle to combine locd with externa knowledge sources,
gther on a nationd or internationad leve. In contrast to this generd picture, manufacturing
firms in Barcdona tend to cooperate more intensvely with locd patners in Stockholm with
patners a the ndiond levd, and in Vienna with internationd patners. The drongest
autward orientation is visble a reseerch inditutes which are linked mosly to naiond and
internationd  knowledge sources. Interestingly, the regiond cooperation patern of producer
savice firms depends heavily on the type of cooperdion patner. If producer service firms
cooperate with manufacturing firms, a dronger nationd or interngtional  orientation can be
deduced. If the producer service firms cooperate with ressarch inditutes the metropolitan

level becomes more important.
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6.2 Therole of producer service firmsin manufacturing firmsinnovation processes

Producer sarvice firms play a very crucid role supporting innovetion activities in indugtry. In
the metropolitan region of Vienna, producer sarvice firms are the most important externd
cooperation patner for the manufacturing firms surveyed, in the metropolitan regions of
Stockholm and Barcdona they follow second in importance dter customes This illustrates
that producer savice firms teke a leading podtion within an innovation sysem. Ther
innovetive capabiliies and cgpecities are decisve for the functioning of an innovation
sysem, whether it is on the nationd, regiond or locd scde As in the cae of the
manufacturing firms, the innovative performance of the producer service firms surveyed was
andysed by numerous indicators (see table 8). Again, Smilarities and differences across the
metropolitan regions can be didinguished. When input indicators like R&D expenditure or
the R&D personnd raio ae used, common features of the andysed knowledge intensve
busness savices preval. According the mentioned input indicators, the two most important
srvice sectors are the sector of computer software and of technica consultancy. In the
metropolitan region of Stockholm, the sector of computer software achieves the highest R&D
inputs for both indicators. In the metropolitan region of Barcdona, the R&D expenditure
raio is highet in computer software, the personnd rétio in technicd consultancy. In the
metropolitan region of Vienna, technicd consultants are the most R&D intensve sarvice
firms. Compared to Stockholm and Barcdong, the Viennee computer software firms fdl
behind in terms of R&D inputs. With respect to firm Sze, it can be daed tha in Stockholm
and Bacdona smdl firms with less than 20 employees reach the highest input indicators

Only in Viennaisthe highest personnd ratio reached by firmswith 50 to 249 employees.
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6.3 Theimportance of resear ch institutes assisting firm'sinnovation activities

Overdl, it is necessary to rddivise the outstanding importance of research inditutes in business
innovation processes thet is often dated in the literature on the subject (Revilla Diez 2000). The
results of the survey clearly showed that vertical cooperation partrers, such as buyers and
suppliers, and dso producer sarvice firms hold a higher datus in the support of business
innovation processes than research inditutes do. Additiondly, the survey impressvey proves
that, in contrast to the hypothess, as far & busness cooperation partners are concerned, it is
above dl the mediumsize and large firms that are the favoured cooperating partners. Smdl
busnesses are not reached by the research inditutes. If manufacturing firms cooperate with
resserch inditutes, they demondrate a higher preference for neighbouring inditutions.
Research inditutes themsdlves cooperate intensvely on a naiond and internationd scde.
The active paticipation in internatiiona science networks dlows them to fulfil the gateway
function. Through their contacts they are able to diffuse internaiondly avalable information
and knowledgetolocd firms.

Despite this generd picture, differences across the three metropolitan innovation sysems are
profound. In contrast to Vienna and Barcdona, manufacturing firms in Stockholm make use of
research inditutes in a sgnificant way (see table 9). Especidly large manufacturing firms with
more than 500 employees were the most important cooperation partners for the Stockholm
research inditutes. In Vienna, the large manufacturers are the preferred cooperation partners of
research inditutes. Only in Barcdona do research inditutes cooperate intendvely with smal
manufacturing firms with less than 100 employees Taking into condderation the high number
of large multinationds in Barcdona, this result shows that locd research units are not adle to
provide knowledge resources to these globa players. In other words, the most important factor

for locating in Barcdonais for them not the knowledge base found in loca research indtitutes.
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One reason for the lower participation of research inditutes in innovaion networks could be
the mismatch of technology fidds. In table 10 it can be dealy seen tha the specidisation
patterns of manufacturing firms and research inditutes vary sgnificantly. The research inditutes
have patterns of specidisation thet alow one to expect only few complementary effects for locd
busnesses, and vice versa But interestingly, the mismatch is highet in the Stockholm
metropolitan innovation sysem. In contrast to the innovaion system of Barcdona and Vienna,
the Stockholm research inditutes are very much engaged in technology fidds which are new
within the indudrid fabric. In Barcdona and Vienna, the research inditutes are much more
engaged in technology fidds with an exiding indugtrid base. While the role of research
inditutes in Stockholm is more to push menufecturing firms into new and highly potentid
technology fields, research inditutes in Vienna and Barcdona assst manufacturing firms in their

technology fields in order to improve ther own R&D capabilities,

7. Summary

The andyss of the three metropolitan regions Barcdona, Vienna and Stockholm provides
interesting indghts into the imovative activity and innovation networking of the mogt
important actors within  regiond innovation sysems. Across the three metropolises
smilarities but adso differences are visble With respect to the five research questions raised
in chapter 2 the obtained results can be summarized as follows:

Firg, the innovative capecity of the metropdlitan innovation sysems differ markedly,
reflecting the differences dready visble in a comparison of the naiond innovaion systems
Across Europe, the metropolitan region of Stockholm is one of the mod innovaive regions,
basicdly based on busness R&D activities. In Vienna, a former world leader in respect to
innovetions, the R&D peformance is very much concentrated in the science sector. Loca

busnesses are rdaively wesk in terms of innovaiveness Barcdona is by far, the les
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innovetive metropolitan region. Like in Vienna, dnce the membership in the European
Community / Union the innovation system is trandforming rapidly towards more internationd
compeiitiveness.

Second, R&D inputs are much more higher in Vienna and Stockholm then in Barcdona
reflecting its backwardness. But the Barcdonese firms are in a caiching up process. The
innoveive output meesured in terms of turnover accounted by new or improve products
indicates that Barcdonese firms are changing their products in order to better maich the
market needs. With respect to firm sze, in Vienna and Stockholm large firms are much more
involved in R&D activities than in Barcdona In the southern metropole, expecidly the
SMES ae R&D orientated. Externd cooperation in innovation processes is a common
feature of the firms surveyed. But, externd cooperation is not the only source for own
innovations. Own R&D cgpdbilities and knowledge gained through own product and
production experience is a precondition for successful cooperation. Interestingly, across the
regions the veticd cooperation patners like customers, indudrid suppliers, and  producer
savice firms predominate the externad cooperation network of manufecturing firms. Spatid
proximity of cooperation patnes is dso important, but a the same time the manufacturing
firms are having cooperation partners outsde the region. Wheress the firms in Stockholm and
Vienna tend to cooperate more with extraregiond cooperation partners, in Barcdona the
firms surveyed are much regiondly orientated.

Third, producer service firms play a cudd role in the metropolitan innovation sysems
surveyed. Across the regions, they are very much engaged in Sypporting manufacturing
innovetion activities. Interegtingly, they support innovation activitiesin neighbouring firms.

Forth, in compaison to coopeaion patnes like cusomes indudrid suppliers or

producer services, the role of research inditutes for firm innovation processss is reativey
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wesk. The highest importance of research inditutes can be observed in Stockholm. The two
other regions il face some difficulties to link the science sector with the business sector.

Ffth, the gaeway function of the meropolitan innovation sysems is underllined by the
geographic locetion of the cooperdion partners. Across the regions, cooperation partners of
menufecturing  firms, producer sarvices and research  inditutes a  the ndiond and
internationa levd predominate. Especidly the research inditutes are characterised by a high
degree of international cooperation partners.

More important than the smple repetition of results is the quesion of what concusons can
be derived in order to reorient regiord policy towards innovation dimulaion, thus improving
metropolitan innovation sysems. The results demondrate that between regions of smilar
characteridics  like the three lage meropolitan agglomerations surveyed, profound
differences in technologicd competitiveness exig. It would be too smple to trander the
Stockholm success dory to other locations Regions are equipped with a specific st of
production factors and influenced by a region-specific busness environment (indtitutiona
arangements, culturd and socid context) that makes it difficult to derive generdly vdid
policy recommendations. Also, limits of regiond policy have to be admitted. Experience has
shown that regiond policy is more successful in gimulaing exiding innovaion potentias
and not 0 much in devdoping innoveive regions from the very beginning (Sternberg 1994).
However, the Stockhdm example provides interesing ingghts into an innovation and
technology-oriented nationdl and regiond palicy.

The Swedish nationd and regiond R&D promoation policy has shifted from the linear to the
chainlinked innovation modd. It dresses the need to improve the in-house R&D capabilities
via wel qudified personnd and externd cooperation. The higher qudlity of human resources
in Swedish firms, expressed in a higher proportion of R&D pesonnd and personnd  with

academic training, enlarge the firms innovaion potentid. The higher number of cgpable
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"heads' facilitates learning processes within a firm and increases the absorptive capacity for
firm-externd knowledge.

In order to improve innovaion cgpabiliies the Swedish nationd and regiond technology
policy tries to encourage closer links between firms and research inditutes. This does not
mean the opening of an additiond transfer agency as in many other countries. Here, on the
one hand private firms and on the other hand public research inditutes jointly establish
research inditutes with the am to accderate the process of transferring scientific findings
into marketable products In 1995, 30 indudryrelated research centres affiliated to
universities were etablished. In these centres of competence researchers from industry and
academia work together. The policy orientation towards business needs becomes dso visble
in measures agang the expected labour shortage in the fidds of engineering and natura
stience (reform of curricula to increese their dtractiveness, longer financid support to
sudents).

At the meropditan leve, the improvement of the busness enironment to Simulae
innovaive activities has a high priority. An outdanding example is the KISTA stence pak
in which industry and public research inditutes are linked closdy together. Kigds focus is
information technology and in 1998 the science pak was ranked by the US magazine Wired
as the fifth IT region in the world. Kiga succeeded to edtablish a network between public
reearch inditutions and smdl and large multinationd companies (eg. Ericsson, Nokia,
Compag, Microsoft, IBM, Hewlett-Packard, Sun Microsystems).

Ancther postive example is the Busness Arena Stockholm (BAS). BAS demondraes thet
public entities can be flexible and credive Here, 24 municipdities of the provinces
Sockhom and Upssda have edablished jointly an economic promotion agency. Besdes the

dtraction of foreign invetment BAS activdy promotes firm dart-ups in IT, medicdne- and
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biotechnology. BAS offers a wide spectrum of busness services free of charge in order to
create a perfect business environment.

Undoutxedly, the metropolitan innoveation sysem of Stockholm is a pogdtive example of the
advantages of innovaion networking, resulting in an improved competitiveness  higher
innovativeness and dynamic economic performance. Although cooperation between industry
and public ressarch inditutes cannot be forced, the Stockholm experience might be

motivating other firms and regions to follow with a smilar gpproach.
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