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Preface

his report presents the main results of the study Networks of Innovation in Information

Society Development and Deployment in Europe conducted for the European Commission

by the Centre for Research on Innovation and Internationalization (CESPRI) of Universita
Commerciale Luigi Bocconi, Milan.

This evaluation study concentrated on the assessment of the effectiveness of collaborative networks
and of knowledge transfers between research, innovation and deployment activities related to
Information Society and Technology (IST) at the EU and regional level. In particular, it highlighted
the linkages and influences between the research networks built through FP6 funding in the
thematic area ‘Applied IST Research Addressing Major Societal and Economic Challenges, on the
one hand, and the deployment networks built through EU programmes (eTen, eContent),
structural funds and other regional funds, on the other.

Our findings are empirically-based - combining both quantitative and qualitative approaches -
and allow deriving practical lessons for use in planning by the European Commission. In
particular, our analysis applied the concepts of social network analysis, complemented by field
interviews, to enhance and support IST monitoring and evaluation procedures as they relate
specifically to the research and deployment activities within projects supported by both EU and
local funding

The study was conducted between January and December 2006 under the direction of Peter
Johnston, Head of Unit, and Frank Cunningham, Evaluation Specialist, Evaluation and Monitoring
Unit of the Information Society and Media Directorate Generale, European Commission. A
steering committee of experts guided the project, including: Mark Buchanan, Loris di Pietrantonio,
Erastos Filos, Gareth Hughes, Neville Reeve, Andre Richier, and May Pettigrew.

The project team included CESPRI researchers and two experts of George Washington University:
Franco Malerba (CESPRI - Director), Nicholas Vonortas (CESPRI and George Washington
University), Lorenzo Cassi (CESPRI), Nicoletta Corrocher (CESPRI) and Caroline Wagner
(George Washington University).

The interviews in the nine selected regions were carried out by the following national experts:
Eric Zyla - Université Paris I Panthéon-Sorbonne, France; Carla De Laurentis — Centre for
Advanced Studies, Cardiff University, United Kingdom; Hagen Work — Max Planck Institute of
Economics, Jena, Germany; Bent Dalum - DRUID-IKE & CTIF, Department of Business Studies,
Aalborg University, and Kristian Hegner Reinau - Department of Development and Planning,
Aalborg University, Denmark; Tuomo Nikulainen - ETLA, Helsinki University of Technology
and Helsinki School of Economics, Finland; Ricardo Mamede and Isabel Ventura - DINAMIA/
ISCTE, Portugal; Yannis Caloghirou, Aimilia Protogerou and Evangelos Siokas - National
Technical University of Athens, Laboratory of Industrial and Energy Economics, Greece; Lorenzo
Novella - CESPRI, Bocconi University, Italy; Richard Woodward - CASE, The Center for Social
and Economic Research, Warsaw, Poland.

During the course of the study, the project team received very valuable and helpful comments and
suggestions on work-in-progress at two Workshops held in Brussels. Our analysis greatly benefited
from these interactions.

This report reflects the results of research and analysis conducted by CESPRI. The results do not
necessarily reflect the view of the European Commission, of the Steering Committee, or of any of
the experts consulted during the course of the project. Comments on this report can be sent to
Nicoletta Corrocher, CESPRI, Bocconi University, Via Sarfatti 25, 20136 Milan, Italy. Email:
nicoletta.corrocher@unibocconi.it.
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nnovation is a complex socio-economic phenomenon that requires access to technological and

financial resources, diverse capabilities and markets. Rarely all these are available in one place,

are embodied in one person or are present in a single organisation. Indeed, most innovations
appear to occur at the intersection of people, organizations, fields and functions. The role of
networks in disseminating information and ideas, allowing access to resources, capabilities, and
markets and integrating different pieces of knowledge has thus become of critical importance for
innovation. And consequently, the viability of network connections has become an important
determinant of economic competitiveness.

The EU Framework Programmes have provided a systematic process for reaching a number of
goals including the integration of European research and technological development across
member states; the wide diffusion of knowledge around centres of excellence; the increase in
innovation and competitiveness by European-based firms; and the inclusion of peripheral
countries and social groups (such as small or gender-based businesses) in European innovative
research and development. Consensus among scholars and policy makers has recognized that
networks are the single most effective way to encourage the development of new knowledge and
the diffusion of knowledge into products and processes. Thus a key method for accomplishing
these goals has been the use of collaborative research as a mechanism for linking together a large
variety of knowledge centres within ERA. And in the pursuit of a competitive European economy;,
the European Commission has built research networks in IST to create and diffuse knowledge.

This evaluation study concentrates on the assessment of the effectiveness of collaborative networks
and of knowledge transfers between research, innovation and deployment activities related to
Information Society and Technology (IST) at the EU and regional levels. In particular, it highlights
the linkages and influences between the research networks built through FP6 funding in the
thematic area ‘Applied IST Research Addressing Major Societal and Economic Challenges, on the
one hand, and the deployment networks built through EU programmes (eTen, eContent),
structural funds and other regional funds, on the other. The coalescence of these networks within
nine selected regions of the European Community has received the bulk of our attention.

KEY FINDINGS

Regional networks are considerably strengthened by links into the IST RTD network. The research
network complements the deployment network by adding links that allow many organisations to be
connected. The research network brings an effective knowledge exchange among organisations and a
fast diffusion of information within the network.

Both research and deployment network are highly connected. However, in the deployment network
the number of organisations connected to others is proportionally smaller than in the research
network and, even for those who are connected, the connection is weaker. If the research links are
added to the deployment network, the structural properties of the deployment network are modified.
In particular, the IST research network increases the number of the organisations of the deployment
network that are involved in sharing and exchanging knowledge, and speeds up information
transmission among its organisations. The overall network (the research and the deployment
network jointly considered) is well connected and the average distance between organisations is 3.

Gatekeeper organisations play the key role of a bridge between the research network and the
deployment network.

Most gatekeepers — organisations that participate in both networks - are universities or research
centres (two-thirds of the total). Other organisations also play a relevant role, including SMEs.
The population of gatekeepers includes a high number of network hubs: this significantly affects
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connectivity. One-third of the links of each network (research and deployment) identify
connections between gatekeepers and other organisations. This role goes a long way in terms of
balancing the relatively limited number of organisations participating in both activities. So,
gatekeepers seem to play effectively their role of bridge between networks.

Knowledge hubs play the critical role of network connectors, but the organizations operating as
knowledge hubs in the research and deployment networks are different.

In the research network, universities play a central role, while in the deployment network the
most important hubs are private companies. Private companies play a different role in the two
networks, since they are more locally connected in the deployment network than in the research
network. In the deployment network other organisations, such as city councils, play an important
role especially at the regional level, as they connect the other actors located in the region.

Itis rather easy to connect with organisations of the same region; however, it is the presence of a
network hub that allows for a connection to the global network.

Each regional network has a higher density than the density of the overall network: being co-
localized makes it more likely to be connected. However, a large number of organisations locally
do not necessarily imply that the region has a higher number of connections to external hubs. It
is the actual presence of hubs in a region (for the regions examined in our evaluation analysis this
is the case of Attiki and Rhoéne-Alpes for the research network and Emilia Romagna for the
deployment network) that increases the connectivity of the region to other external hubs. This
suggests that regions should increase the number of hubs located within their territory in order to
strengthen the regional innovation network and the deployment of research results.

The effectiveness of the deployment network depends upon the presence of two essential actors:
multinational companies and SMEs. These can be engaged through links to the RTD.

Multinational firms participate in IST RTD projects and, thus, connect local organizations (often
smaller organizations) with international networks and markets. They also are essential for
strengthening the links between research and deployment: multinational companies in fact
possess financial assets and human resources that are necessary in order to engage in large scale
projects. SMEs are deeply rooted in the territory and represent very efficient players when it
comes to deploy specific applications and to build relationships with regional authorities.

RECOMMENDATIONS

The stronger emphasis on innovation and the quest for balancing supply and demand side effects
of technological advancement in Europe today implies that both research and deployment
linkages become a core policy concern. On the basis of lessons learned from our analysis, the
following policy recommendations point at strengthening the links between research and
deployment, also including the linkages between European/national and regional activities.

1) Strengthen the links between research and deployment

While research across the ERA is highly networked, other parts of the system - namely those
related to deployment - are less interconnected. Gatekeeper organisations in the networks play a
critical role in that respect by providing interconnections across different networks. This implies
that regions should involve more of these types of organisations (gatekeepers and hubs) in order to
bridge research and deployment also at the regional level more effectively and to harness the results
from FPe.

While somewhat overlapping, deployment activities, capabilities and skills are significantly
different from those relating to research. Therefore, when programme objectives include
dissemination and applications, they could be enriched with a regional deployment strategy as
part of IST-RTD projects. In its programmes the Commission should ensure that opportunities for
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regional organisations to engage and participate to deployment activities exist, so that connections
between research and deployment programmes are strengthened also at the regional level.

Both research and deployment networks appear to be effective in information dissemination, the
latter more so at the regional level (as expected). Nonetheless, having a large number of
organisations in the network does not guarantee extensive connections to the outside world: the
inclusion of hubs does. The investigated regions are not hosts to either IST research hubs or
deployment hubs, with the exception of Attiki and Emilia Romagna. Since the presence of hubs in
a region raises disproportionately the connectivity of the region with others, the attraction of such
organisations regionally certainly makes sense. Even more so given that many hubs also play the role
of gatekeepers.

In our interviews, many organisations are unaware of opportunities for support to deployment.
The provision of information about these opportunities could be the first step in the direction of more
awareness. In order to promote ICT deployment there is the need for national governments to play a
catalytic role and provide significant value-added by initiating and supporting mechanisms for inter-
regional cooperation and collaboration.

2) Strengthen regional strategies for deployment of innovations

Regional strategies for economic development and ICT deployment are largely unknown to
network participants. In many cases, participants are focussing on the global marketplace in their
development process rather than on the regional level. This may be appropriate for frontier
research, but it is not the most effective way for innovation diffusion and deployment. The
development of regional policies for an ICT-based knowledge society is essential for regional
knowledge hubs to establish links at the regional level.

Large multinational organisations play a central role in bridging research and deployment, as they
possess financial, technical and human resources to enter research and deployment networks and
to manage the complexity of collaborations. In this respect, regions should support the presence of
such large organisations that diffuse technological and market information, help define standards for
emerging products, and provide demand (applications) for research results. Furthermore, they should
strengthen links between multinational organisations and SMEs.

In relation to this, knowledge about regional support systems (when they exist) is very spotty. In
a number of cases, the interviewees did not know of regional structural programmes or
opportunities for connections. From a policy perspective, ensuring that this kind of information is
available, possibly through a virtual clearinghouse, would be a step forward.

3) Simplify the exploitation of IST networks and project coordination

The range of programmes and projects existing at the regional, national and European levels can
be daunting and confusing to prospective participants, and may be a barrier to smaller enterprises.
The Commission together with regional agencies should provide clear information about the IST
RTD activities as well as other EU programmes. This would greatly help organisations at the regional
level.

The costs of joining IST networks, particularly for smaller institutions, can be a barrier to
participation. In particular, bureaucracy and difficulty in coordination constitute important
obstacles to the use of IST networks. This issue is already well-known to the European Commission.
Further efforts to ameliorate this problem should be considered.
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Introduction, PI.I I'pose
-« Methodology

hi svaluation study msemes the ofsctiven=s of

ne=beor koollaboration and knooebsdge trarefers within

the Infor mation Bociety and Technology programme
for Besmarch and Technolgy Devebpment I5T-RTD)
within the Sxth Fram=work Programme (EPa). The
find ing=a reemopir ical by -based o mbining bothg wantiatie
and qualitative approaches, o derive pactial ke==ons for
us=in planning by the European Commision. In particular,
our anabps i applie the conopis of social networ kanabsis,
complanented by fisd interviews, o mhanceand s uppe ot
IST' monitoring and svaluation procedures a= they rdate
specifically to the resea rch and deployroentactivities within
Project suppored by both ETand becal funding.

The EU Framework Programmes have provided a
s=rmatic procms for the imegration of Euwropean
re==arch and technological deveoproent across member
state; wide diffusion of knowledge around centre= of
European-based businemes; and efforts to include
peripheral oo ountries and social growps{such & small or
gender -hased busines=} in innovative resmrch and
development. 4 key method for acomplehing thes
goak has been the me of collborathe research as a
mechankm for linking ogethesr key knoeledges contres
within the European Besearch Areal ERA ).

Metworks sncourage the flow of knowledge relited to
e jdmas t=chnobogy, crganisations, and mark=ts. The=
relation=hips that =able knowledge flows can be
characeriz=d & a networ k structurs, The structurs or
topology, of the knoelsdge community gives us insight
into the pessibiliy of knoiwledge swchange. Ewen =so,
howempmr, litth= s knowen about the walve of nebeark
participation to participants and about thecharacker stics
of the micfiaxpe within nebeorks. Colliba rative scheme
pres=ntparticular challenges to the swaluation procss.
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The rest of the report B crganisd as follows. The
remainder of this section presents the purpose of the
studr and the methodelogy adopted. In particular it
illustrates the rationale behind the choics of the
technobogical domain, the dats and the critria imed to
s=lect 2 relevant subset of regions i© focus wpon, and the
crganiEations to he inmerviswed. Saction 2 reports the
main characterkEtics of research and  deploymoent
networks and ako defines somoe key actors in oow
approach, namely neteork hubs. Section 7 analyses the
complemantaritr and cwerlaps bebesen the teo trpes of
netwarks, Bection 4 summarizes the diverss interyise
muterial that ouwr team= hrought from the different
Iegion=, concentrating on the efbscts of IST nebecrks on
the deployment of information and communication
techno bogies (ICT), the role of national and regicnal
nehworks in technologyr depkyment, and teo key
ind ustrial plarer= in d=ployment including muhinational
corporations and small and medivm=ied =nierprse=
(ShE= ). Finally, Section 5 sums up the be=sons bearned
and discume= policy impliations.

1.1 Purpose

This =valuation study builds on sarlier studies of IST-
ETD neteorks to examine the extent o which networks
are ==rving the purpess of regicnal reach and =xchange.
Thethres previous studies have made= significant sbepe in
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mapping the IST research network in Europe, indicating
its international reach, examining the patterns of link
formation, identifying the important organisations
(knowledge hubs) and examining their role as both
network and knowledge gateways.

The study complements those earlier ones by going one
step further to examine the link between research,
innovation, and IST technology deployment activities at
the EU, national, and regional levels. While research
networks were the central focus of the earlier studies, the
effects of networks on market application and deployment
of new IST technologies become the central focus of the
present evaluation study.

The core objectives of the study have been to assess the
effectiveness of network collaboration and knowledge
transfers between RTD, innovation and deployment
activities related to IST and to suggest ways to strengthen
the links between IST-RTD, innovation and deployment
at the EU and regional levels.

This evaluation study combines quantitative network
indicators and field interviews. Its limitations should be
also stressed. Given the concentration of network
indicators only on formal (observed) linkages and the
limited number of interviews conducted, the study only
evaluates a small part of the overall European picture of
knowledge flows across networks and regions. Therefore,
rather than aiming at generalization, the study purports
to identify trends, issues, and to put forward observations
regarding the efficacy of European IST-RTD and regional
development programmes.

1.2 Methodology

The study focuses on the innovation and deployment
projects within the technological domains of Applied
IST Research Addressing Major Societal and Economic
Challenges, i.e. the first IST Thematic Area of FP6. This
Thematic Area is very appropriate to analyse the links
between innovation and deployment, since it connects
well to IST deployment programmes, especially eTen and
eContent. eTen is designed to help the deployment of
telecommunication networks based services (e-services)
with a trans-European dimension. It focuses strongly on

TABLE 1 - DATA

public services, particularly in areas where Europe has a
competitive advantage. eContent is a market-oriented
programme, which aims to support the production, use
and distribution of European digital content and to
promote linguistic and cultural diversity in the global
networks. We identify organisations participating in FP6,
eTen and eContent projects and use them as the initial
sample of analysis, as Table 1 displays.

On the basis of information available, we build two
partnership networks: research and deployment. In order
to do that, we assume that if two organisations participate
in the same project they are directly linked.* Following
the economic literature, our analysis assumes that each of
these partnerships links represents a channel of
collaboration, knowledge exchange and information
spillovers. Data concerning organisations and projects
are elaborated using network analysis software tools. In
particular, for each network, we examine their structural
properties and their interactions and overlaps, as well as
the specific role played by the organisations acting as
hubs and/or gatekeepers.

In order to gain additional insights into knowledge

networks within the ERA, we have investigated research

and deployment activities within specific regions (NUTS

2 level). The regions were chosen to represent a spectrum

of capabilities and capacities, by considering:

- geographic clusters of IST projects;

- networking within the region;

- occurrence of other European instruments to support
regional growth; strength of science, technology and
economic (STE) capability.

Correlations among these factors show different levels of
development in different regions. For the current
evaluation analysis, we have selected a subset of regions
(Table 2) representing the spectrum of STE capabilities
that could characterize European regions, and the
different location: three are from Central Europe -
Rhone-Alpes, Bremen and East Wales; two from
Northern Europe - North Jutland®* and Lansi Suomi;

2 Inanalogy with previous works (see note 1), we have considered
all the participants in a project having similar roles, i.e. we have not
assigned any specific role to the prime contactor of the project.

3 This region is NUTS 3 level.

IST RESEARCH
Projects

IST DEPLOYMENT
Projects

Description

European network formed by organisations
participating in FP6 IST — TA1 projects

European network formed by organisations
participating in eTen and eContent projects

Internal EC Database
(not publicly available)

Data source

Internal EC Database
(not publicly available)

Period First 4 Calls of FP6

2002-2005

eTen: 2000-2005
eContent: 2002-2005
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TABLE 2 - SELECTED REGIONS

East Wales (UK)

Rhone-Alpes (France)

Bremen (Germany)

North Jutland (Denmark)

Lansi Suomi (Finland)

Norte (Portugal)

Attiki (Greece)

Emilia Romagna (Italy)

Malopolskie (Poland)

three from Southern Europe -Attiki, Emilia Romagna
and Norte; and one from a new accession country -
Malopolskie in Poland.

By investigating networks and organisations within these
regions, we identify different patterns of network
collaboration and knowledge transfers between RTD and
innovation and deployment activities. Network analysis
and in-depth interviews are conducted to seek answers
and insights into a range of evaluation questions that
guided the project.

We study research and deployment networks (FP6, eTen
and eContent) by looking at the position and role of
regional organisations. We first identify networks in the
selected thematic area at the regional level supported by
EU structural funds (e.g. ERDE LEADER+, and
INTERREG). In addition, we identify other networks in
the selected thematic area supported by Member State
and Regional funds. This allows us to explore the
relationships among different networks: FP6, eTen and
eContent, regional networks supported by structural
funds, and other networks supported by State and
regional funds.

In-depth field interviews have been conducted with a set
of carefully selected organisations in order to support the
empirical network analysis. The questions have been
aimed at projects that were carried out in different regions
in order to understand the linkages between innovation
and deployment processes at the regional level. The
interviews add critical information on the value of links
and connections within the ERA as provided by the EC-
funded activities.

01_2007_2446_txt_EN.indd 3

We selected two subsets of interviewees per region. The
first subset comes from the results of our network analysis,
which allows us to identify a group of large and small
effective IST producers participating to FP6 and/or eTen
and eContent projects. The second subset stems from the
investigation of the projects at the regional level, which
allows us to identify organisations that do not participate
in IST research projects, but have strong IST deployment
record in the examined thematic area. Emphasis is placed
on interviews with key actors at the regional level:
representatives of companies identified in the networks;
representatives of public research centres and/or
universities; representatives of government and quasi-
government organisations that facilitate IST deployment
in the selected thematic area and the selected Member
State(s) and Region(s).

Table 3 illustrates the characteristics of the 62 interviewed
organisations - on average 7 per region.

TABLE 3 - INTERVIEWED
ORGANISATIONS

Type of Organisation Number (Percent)
Industry (IND) 22 (35.4)
Research Centre (REC) 18 (29.0)
University (HE) 13 (21.0)
Other organisation (OTH) 9 (14.6)
Total 62 (100)
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Research and Deployment

Networks

kng tradition of supporting collabarative research

at a wider and more integrative scale than =
pedece=com. Tighter, more srtensive linkages hawe
been viewed a= vital to achi=ving critical ma= for the
atactive use of knowledge resounces for innovation as
well a= for more effective integration and inclusion
within the ERA .

'|-]1.e Siwth Eramework Programme has continwsd the

2.1 Research and
deployment network
characteristics

The basic character itics of the ressarch and d=plgpment

data concerning projects and crganikations aredmplared
in Table 4.

TABLE4 — RESEARZH AMD
DEFLOYMEMNT PROJECTS AMND
CRGAMNISAT DM

I5T RESEARCH LT DEPLOYMENT

Froj=ct Proj=ct
Farticipa = e 2ol
Frojects 243 fo." )
P rticipss mi=
Fu!.I r T
per project
QOrgan sations n7 163y
Froi
[ e 17 12
organisation

Table 5 reports the main ©pologFfeatures ofthe research
and deplopment netwo ks,

The diff=rences hebosen the struchiral propertes of the
teo netecrks depend mainly on the sie (number of
articipamt=) of sach network. Indsed, the number of
Prticipants in resarch projects & more than twices = Lrgs
= the number of mrticipants inds=ph Frosnt projects.

Beth netwcrks are highly connecied. biost prticiants ars
in the Lrge=t component, me=aning that most of them are
o nnected in some war o mchother Frooesper, in spite of
the hig hconnectivity of both networks, the rssm rchneteork
support sinificantly higher exchangs of imformation
o mpared to the d=ployment nebwork. In the fimtnebeork
alm ot all particpants are oo nected o mch other (2= Toble
5 shows, of.8% of crgankations are in the Lrgest
o mponent). Deployment nebeorks arel=x mnnected: the
Lrge=t mmponent oo ntains 7 M6 oforgansations.

Mo re striking diff=rences hetwsm the ressarch and the
deplopmoent nebeorks smerges, if the giant hicomrbo st
B conzidersd. The condition that a s=t of nodes have to
sati=fy in order he classifisd a= 2 hi-cosposent reguines
that all i nodes are remchable from any other nods at
Jeast via mwo (and not enly one) different mths Thi
fature implies that organisations belnging © a hi-
mmpon=nt have 2 higher probability © receie the
information spreading arcund the nebwork than an
organization beknging to 4 componsnt* The hi-

4 Meshrmaly, o comporent 0 aukbperk of o rekveerdk v
them m:ibatl sk ore maghe anad b mat g sgeroe of ods
adedomllinkirg dlibrodn Inobereemm, ol e rodn
balorgirg o o corporert hovs obe reachoble ot mmk oo vy,
* Thagotbicorporert izHe oeant o,

4 Ofoane, tho o nm ifal the otber ety bk Botom om sgqub
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TABLE 5- NETWORK CHARACTERISTICS

IST RESEARCH IST DEPLOYMENT
N=twrork N=twrork
number of nodes [organisations] 2407 163
numkber of edges(links] G1GaG 74232
netwsork de nsity oo falm ]
’i’['; ::f__::;rfn";"t Za73(5818%) 1153 (70.56%0)
St:ﬁf:;:"p:::n";“ Zauge 9 733 (4.456%)
average deg res 51.04 Qe
e rage distance® = Y=t
max distance® n
| imtaring coefficient® fals. rr] o123

" Thaas nde:mn mantobs @ ot coreorart

component of the resmarch neteor khas almost the same=
size of the component (2340 instead of 2773), whil= the
bi ~compe nent of the deplo poent nebe ork is dramatically
smaller: 733 crganisations instead of 154. This means
that only 93% of theorganizations belonging © the giant
component have ako asother path @onnecting to the
others. Tharfore, in the deplo Fro=nt nebao rk the number
oforganisations conneced to sachother is pro porticnally
sroall=r than in the resmrch netweor kand, seen for thos=
wha are mnnectsd, the connsction is waker The=
diffrences in the o nnectivity of thetwo netwc ks reflect
both the institutional features and objectives of the tec
programme= and probably the fact that the de=plopment
neheork deaks with mors focumed activities regarding
mar ketab b= products.

Information flows mo e =asily in ressmrch networks than
in deplyment networks. The averages dEtance in the
re==arch network i loseer than theone in the d=plopment
ne=hwork: any node can reach any other node in the
neheork in 15 steps on ovmage In the deplopment
ne=heork, the average number of s eps nesded to get from
one= node to ancther one k over 5 (s ondy applies to the
nodes in the largest cormponent).

Ointhecther hand, d=ployroent activitie ares bocally meo e
cohemive and dense? This issugg=1d by the valu= ofthe
cluster ing cefbci=nt for the d=ploy ment ne=tecrk which
B greater than the mame cosfboent of the res=arch
nhoork.,

r  Tha dintwnrgoos Aot or o rmode i s propor o of linka
v ik F rocie 2 v i e iphbes e o ol e J by B rombar
oflimlathatcod d ponably wdat bebvwssntbem The chotwnmg
oo for Hm vdole reboerd: 2w oo ocm of e ool
oot bor machrode sndgraym e lesl of aooa coptd, 3o it
mmawrm hoys margdiae pr e ofa g feoparnation

ol bor atw vath machothar.

0I_ZM7 2448 bk EHindd 3

De=pit thes= differences, howsver hoth networks are
well structured to be db=cthe and meful a5 knowlsdges
=rsems. Their structural propertis=, ie bow oerage
distance and high dustering co=fbcimnt! point cut that
bath nebecrks have strall world proper ties.

I the IST resmarch and deplopmoent neteorks are
consider ed together (Table ) (i=. all the crganizations
participating in EP'a and the crganiations mrticipating
in =T=n and =Cantent & me=mbers of the =2 m= netweark)
thegiant componeantr{which includes 3400 organisatio s
(o2, & characterived by an average distance of 3.
This is 2 quit relsvant resublt. It m=ans that the owerall
ne=twork & well connectesd, as =ach organkation & on
average thres links away from amr other. 5o =ach
crganization has a rather sasy acoes= to innowation and
diffusion within the ne=teork.

However, the research network and the deploymoent
network overlap very litte. Qnly o7r organieations='=
participate in both networks . The teo nebeorks overlp
=ven b= in termm of links: the resmrch and the
deployment nebeo rks have andy 131 links in common

1 Herm iwarcaas dodarrc mmarn bhat e reboork o Bw vare
b of arondomret veork: vathe e 2ame 2 ond dermiky, hiph
anice g soofioe  rmarn bt Ehe revaerdk: b, o valome Bhak iamach
paater than the valos of Ehe rondom ret v

*  Thamart bi-comporeet oo digtt ) amalee o, L e gl oF
tw 1ime of He @ont corporert.

= Thirdide: i ffacfihe oporpshi oo pot o mpbegin e Fmearch
Hubvoak, #50Racfthe orparnation Embrgin te deplop rart
rabveeyd;, or ol of Hw ok rombar of reorabem ey

" Thes am mnlidkiorogthe 2 oo ashom par hgpabrglin
both rebvaer o and e lmk i eon depmnd oo prrmnbp st in
armmachpoect or in o deploprent project. 225 oukof o

13 23 pfa) Erlaare el gt md w-d Loively Eeasachpoject
parbicpaiomn, sy (1 8] oy o de ploy rert propct poricpalion
ad oy 4.0 deendonprbiopiom inbothpregramren,
THimeanthatthe werbg intemoof ifla, 2wy poo
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TABLE 6 - GLOBAL IST RESEARCH AND
DEPLOYMENT NETWORK: STRUCTURAL
PROPERTIES

IST
Network
number of nodes (organisations) 3774
number of edges (links) 68977
network density 0.0097

giant component 3499 (92.7%)

giant bi-component 3150 (83.5%)

average degree 36.55
average distance*® 3
max distance® 9

clustering coefficient* 0.0138

*These indexes refers to the giant component

2.2 The role
of network hubs

Important actors within the networks are the so-called
network hubs. A hub may be defined as a node with a
large number of connections that is highly influential by
playing the role of network connector, i.e. one that
nodes that
unconnected. More formally, the notion of network hub

connects would otherwise remain
can be captured by two indicators: (i) degree centrality,
(ii) betweenness centrality. Degree centrality and
betweenness centrality have been calculated for all
organisations and a synthetic index has been created that
ranks organisations according to their performance in
terms of both these indicators. Hubs have been defined as
the top two percent of the organisations on the basis of
this ranking.” We chose this percentage, as the top two
percent of organisations manage thirty percent of total
links. This procedure has been applied to each network,
resulting in the definition of two types of hubs: IST
research hubs (48 organisations from FP6) and IST
deployment hubs (32 organisations from eTen and

eContent).

Hubs have an extremely important role in networks, as
they facilitate more than other network participants the

2 The two per cent cut-off is obviously arbitrary but this
arbitrariness in the cut-off value is hard to avoid in similar exercises.
We considered different values (both higher and lower then two per
cent) in order to check for robustness. The main results are not
affected. Alternatively, Hubs could have been defined on the basis of
threshold values for centrality. This becomes impractical, however,
because of the need to compare across different types of networks of
different sizes.

rapid and effective dissemination of knowledge even to
the most peripheral sections of the network.

The analysis of the hubs in the different networks - research
and deployment - shows highly functional structures. As
expected, research networks are dominated by higher
education and research institutions while deployment
networks are dominated by industry (Figure 1).

There are important differences between the two
networks. Higher education institutions and research
organisations play a greater role in the research network,
while private companies and other organisations have a
more relevant role in deployment networks (as expected).
It is interesting to notice however that higher education
institutions are also active in the deployment network.

Five ‘other organisations’ that appear as hubs in the
deployment network include three city councils, one
regional government, and one a municipal company. These
institutions promote economic growth, strengthening the
networks at the local levels.

Differences in the role of hubs at the local vs. the national
levels emerge when evaluating research and deployment
hubs. Figures 2 and 3 consider the links of each hub,
distinguishing between links with organisations located
in the same country and links with organisations located
in the same region (NUTS 2) of the hub. We have
excluded from this picture organisations located in more
than one location (i.e. multinational companies or
National Research Centres) and have considered only the
EUi1s countries. We have thus obtained 28 research hubs
and 26 deployment hubs.

Deployment hubs act more locally linked than research
hubs. Note that national links in research are more than
twice as many as national links in deployment, and
regional links in research are more than three times as
many as regional links in deployment.

There are also striking differences between the links of
different types of hub organisations. First, in the research
network private companies are less geographically
limited, while the opposite is true for the deployment
network. Second, in the deployment network, the ‘other
organisations’ are those with the most localized links. In
particular, the number of regional links is more than
twice as much as the average number. These actors indeed
play a key role in deployment at the regional level.
Academic hubs, on the contrary, do not show any
differences in the two networks as far as the localisation
of their links is concerned.
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Figure 1- Network hubs (percentages of total)
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Figure 3 - National and regional links of deployment hubs (% of the total)*
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2.3 Research and
deployment networks
at the regional level

The research and deployment networks have been
examined for each of our nine regions (Table 7). Each
regional network has a higher density than the density of
the overall network. This suggests that being co-localized
makes it more likely to be connected. Attiki and Emilia-
Romagna - the regions with low capability in science,
technology and economy - have the highest number of
organisations participating in IST
deployment networks. The latter signals the important

research and

role of the European programmes in terms of inclusion
and cohesion. The cases of Attiki and Emilia Romagna
are illustrative examples of the effectiveness of the FP6 in
strengthening the connection between research and
deployment.

A large number of organisations do not necessarily imply
that the region has a higher number of connections to
external hubs. Hubs play this crucial role: in fact the
presence of hubs in a region (this is the case of Attiki and
Rhone-Alpes for Research and of Emilia Romagna for
Deployment) increases the connectivity of the region to
other external hubs (Table 8). Therefore in general
regions should increase the number of hubs in order to
strengthen the regional innovation network and the
deployment of research results.

In summary, as far as the European networks are
concerned, we can conclude that:

- Both networks display small world properties, even
though the research network appears relatively more
effective in information dissemination.
. The two networks overlap very little in terms of
organisations and, even less, in terms of links. The overall
network (research and deployment projects jointly
considered) is, however, relatively well connected.
- The types of organisations working as hubs in the two
networks are relatively different:
= In the research network, universities play a central
role, while in deployment network the more important
hubs are private companies.

= Private companies are more locally connected in the
deployment network than in the research network.

= In the deployment network other organisations, such
as city councils, play an important role, but they play
a negligible role in the research network.

» ‘Other’ organisations are the most locally connected.

As far as the examined regional networks are concerned:

- Each regional network has higher density than the
density of the overall network: being co-localized makes
it more likely to be connected.

- A large number of organisations do not automatically
translate into a higher number of connections to external
hubs: it is the presence of hubs in a region that increases
the connectivity of the region to other external hubs.

. Asarule, the investigated regions are not hosts to either
IST-RTD hubs or deployment hubs, with the exception
of Attiki and Emilia Romagna.

As we discuss in the next section, quantitative network
indicators alone cannot fully reveal the usefulness of this
mechanism to different regions. Qualitative analysis is
also necessary.

TABLE 7 - REGIONAL NETWORKS: STRUCTURAL PROPERTIES

RESEARCH DEPLOYMENT
£ x £
c o e L 2 2
S = R o 5
= [ 2 2 > 2 >
REGION S = Y 2 = 2 ® 2
3 = €8 ] 2 @ z
| l-ll_J 'G o = @ c @
w =95 = o = o
1 1
o o
UK - East Wales C HIGH 2 1 - 1 -
FR - Rhone-Alpes C HIGH 20 12 0,15 9 0,11
DE - Bremen C HIGH 16 10 0,53 9 0,27
DK - N. Jutland N HIGH 3 3 0,66 o -
Fl - Lansi Suomi N HIGH 1 10 0,53 1 -
PT - Norte S VERY LOW 22 13 0,35 9 0,11
GR - Attiki S LOW 116 56 0,14 84 0,039
IT — Emilia Romagna S LOW 54 25 0,14 38 0,11
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TABLE 8 - REGIONAL NETWORKS: HUBS AND EXTERNAL CONNECTIONS

RESEARCH DEPLOYMENT

" 3 2

E c c 3 g c 3

= K] o £ o o £

REGION T = o s = S “ 2 =

> © 2 v © -] v G

S 2 S @ £ K] S g £

& T c 9 = T c 9

> s @ 8%

(o] o ° o

L L
UK - East Wales C 1 o) - 1 o] -
FR - Rhone-Alpes C 12 2 0,11 9 o o

DE - Bremen C 10 o) 0,06 9 o) 0,021
DK - N. Jutland N 3 o) 0,09 o) - -
FI - Lansi Suomi N 10 o) 0,075 1 o) =

PT - Norte S 13 o) 0,089 9 o) 0,003

GR - Attiki S 56 2 0,11 84 2 0,017

IT - Emilia Romagna S 25 o 0,06 38 4 0,026
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Complementarity between Resea I'Ch
and Deployment Networks

3.1 The significant
presence of gatekeepers

A b=y ro e in fostering oo moplementarities hetesen res=arch
and deploymant netecrks & plhyed by gehepers j=
crganiations that link the teo neteorks ogether and, by
doingsc, albone o thersto acoes informatio n and capabi lities
developed in cther nebeorks and conexts. A= se=n in
Egqurs 4, the gatskerpars =it hebesen the teo nebeor k:
they are positioned in hoth nebeorks. In owr anaby=k o
crgankatiom are jdentified & having this bridging
fosition Some of thess 7 organEdtions are ako hubs
which ha= implicaticns regarding theirconnectivity within
the nebeork? Wi hypothesize that gateksspers are in a

= Zoo of 43 (520 of o in e meachret vk od 22 o0k of
2 Aok inthe dplop et rebeockam dinpatsle s b
oworthretargthot 1 opaasiom are huka i bt hrstverda:
ey condd ba dinahied mbhe 2 rorpnt goislspera inouraarple

uniq wepos iticn 1o speed up the proces of innevation and
chnokgy diffimion, since they work as bridgs hehosan
the twer differ et netwecrks,

Diffr=nt typ= of crganizations art a= gate keepers within
the oo nebeorks. Figure 5 shows that higher sducation
institutions and ressarch organiEstions are more
numercus than others, but they are definitivay not the
only imporfint ones. Industrial organiations are ako
quite active a= matk==pers and, within thi group: in
mrtcular, 3hE= ply an actie role, repressnting
sepenieen percent of thee bridging o rganizations.

The varietr of different crganiaticonal types acting a=
@tekeepers means that diff=rent kinds of knowledge will
b shared across the varis = networks . & became svident
in the intervimwsthatd ff=rent types of crganisations play
different rode=s within the nebecorks. Highs esducation
and remsarch instituies developand difuse advanced and
frontier knoeledge to the neteor k; husine=e= provides a
majer link to the markest and provide information

Figura a- Gatakeapars

ErgingLinkz

InBoth Mebwn s
wongx G dep e
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Figuras - 53t kaapars by o rgansatio m Ity pa
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FEC
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femdback in order to focus research on markst relevance.
Thus,a highly functicnal netecrk would need gateksepers
from the diffwent secors in orde to szchang= and
integrate diffrent trpes of idformation and knowl=dge.
Thi appmrs to be the cas= in the szamined networ k.

3.2 The bridging role
of gatekeepers

Tist on the ha=ik of the awailble quantitatiee data,

gatekmepers appear o bridge ressarch and deplopment

It ha= already heen showen in an sarlier S=ction that the
linkags mtt=rn behesm the teo Eurcpran networks
(remrch, d=ploy ment) & quit signifiant (Table a). W
can =svalugte the ke role of gatekespers in that respect by
considering the number of their links 4o the other
crganiations of the ressarch and deplyment netecrks.
o204 o utofa total of 0883239 ) links in the res=arch
neheork bridge gaeke=pers with other crganizations
participating in that networ b 2327 cutof a total of 2gz2
(31,48 links in the deploy ment netecrk do the same
ther= In sum, mors thanonethird ofowerall links bridgs
thetwo nebeorks.

2%

Gatehssper o rganisations col bboratevery froguenthr and
actively in research networks, but they alse work with
private omopanies and public institutions that se=k to
deploy technologies. Their robe is crucial since many
organiations that are active plyers in the ressarch
Tu=hworks e ot en notawa re o fdepl cpment oppor tn ities,
a= it has been svident from owr intervi=wes. Gatekeepers,
on the contrary, ar= well oears of the deploymoent
Cpportunities at the imernational national and regional
l=vel. The opposits ako happens fraquenthy: poor links
bebosen remearch and deploymentmight arEein the cxe
ofo rganisationswhich are actively inve hved in d=ployrosnt
activitis=, ut ar= not tisd into the resmrch neheor b The
intermediary  function of gaehespes B therstre
important and critical.

3.3 The complementarities
between the two networks

In crder to grasp =ven mors the complementariti=
bebesen the tec kinds of networks and the role of
@ateksepers, we have jurtposed the research nebeork
{EPa) with 2 network representing the links of the same
crganieations, this time imohed in the deploymoent
projects (Toble o), as exemplifi=d in Eiqurea.

Figuras - an<xamp ke ofhow tha IST AESEARCH plus DEPLOYME NT linksara builtup

A smp Rhed verd onof the ET R EEARCH Hebeork:
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TABLE 9 - RESEARCH NETWORK AND DEPLOYMENT LINKS: STRUCTURAL

PROPERTIES
IST RESEARCH IST RESEARCH
Network plus DEPLOYMENT links
number of nodes (organisations) 2417
number of edges (links) 61686 62040
network density 0.02 0.02
giant component 2373 (98.18%) 2375 (98.26%)
giant bi-component 2340 (96.81%) 2353 (97.35%)
average degree 51.04 51.34
average distance* 2.5
max distance* 6
clustering coefficient* 0.0377 0.0375

*These indexes refer to the giant component

Similarly, we have juxtaposed the deployment network
and a network representing the links of the same
organisations, this time involved in the research projects
(Table 10).

A striking result is how little the research network is
affected by the inclusion of the technology deployment
linkages of its participants. All the structural properties
barely change (Table 9).

In contrast, the inclusion of the research links raises the
degree of connectivity of the deployment network. The
structural properties of the deployment network change
significantly when the research links of its participating

organisations are introduced (Table 10). Both the sizes of
the giant component and bi-component increase
significantly. Furthermore, it reduces the average distance
between the participants. Therefore, an important effect
of the IST research network is the enlargement and
widening of the number of organisations involved in
sharing and exchanging knowledge and information and
the speeding up of knowledge circulation among the
deployment network organisations.

One also notices in Table 10 that the clustering coefficient
decreases with the inclusion of the research links. This
should not be interpreted as if the social capital of
individual organisations drops. The lower clustering level

TABLE 10 - DEPLOYMENT NETWORK AND RESEARCH LINKS: STRUCTURAL

PROPERTIES
IST DEPLOYMENT IST DEPLOYMENT
Network plus RESEARCH links
number of nodes (organisations) 1634
number of edges (links) 7422 9948
network density 0.006 0.007
giant component 1153 (70.56%) 1401 (85.74%)
giant bi-component 733 (44.86) 1072 (65.6%)
average degree 9.08 1217
average distance* 5.08 3.65
max distance* 9
clustering coefficient* 0.1292 0.0434

12

*These indexes refer to the giant component
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TABLE 11 - OVERLAP BETWEEN RESEARCH
BY REGION

AND DEPLOYMENT NETWORKS

betweoe\:iE:::: ARCH OVERLAP between IST
TRUCTURAL FUN
£ and DEPLOYMENT network ¢ STRUCTURAL FUNDS
I
= N -
REGION s & E < £
S w ® ~ = £
= in c S 2
@ s = $ =
o o g
o Q
UK - East Wales C HIGH o) - - -
FR - Rhone-Alpes C HIGH 1 o 1 2
DE - Bremen C HIGH 3 o) 1 2
DK - N. Jutland N HIGH o) - o -
Fl — Lansi Suomi N HIGH o - 3 o)
PT - Norte S VERY LOW o - 6 3
GR - Attiki S LOW 24 8 17 16
IT - Emilia Romagna S LOW 7 o 5 8

also depends on the greater size of the component. More
individuals can be reached, but only through one path.
The decrease in the clustering coefficient depends mainly
on arithmetical properties.

For the regions examined in this evaluation analysis, the
complementarity between the two networks is confirmed
by the limited overlap between the research and
deployment networks. As Table 11 shows, only in Attiki
there is a substantial overlap of organisations and links
between research and deployment networks and between
IST and structural funds. However, one may recall that
Attiki is a capital city region with a major concentration
of national industry, quite different from the rest of the
regions examined. Furthermore, Greeks are in relative
terms the most frequent postgraduate students abroad
and this helps establish social networks which allows
them to make connections within Europe. Finally,
structural funds within Greece are strongly supported by
government intervention.

01_2007_2446_txt_EN.indd 13

Thus, the empirical analysis of network data regarding
the complementarity between IST research and
deployment indicates that:

- There is relatively little overlap between IST research
and deployment networks, which, however, may vary
across regions.

- Several gatekeepers — organisations that participate in
both networks — are universities or research centres
(two-thirds of the total). However other organisations
seem to play a relevant role, including SMEs.

- The population of gatekeepers includes a good number
of network hubs: this significantly affects connectivity.

. The intense activity of gatekeepers — as observed
through their linkages with other organisations - goes
a long way in terms of balancing the relatively limited
number of organisations participating in both
activities. Put otherwise, gatekeepers play effectively
their role of network bridge. For instance, one-third of
the links of each network (research, deployment)
correspond to connections between gatekeepers and
other organisations.

13

10-05-2007 10:16:18



14

OI_ZM7 2448 bt EHirdd 14

The VieWPOint of Practitioners:
Networks and Deployment

lot of linkage= and relitionships amang acio s that

ar= quit= rel=vant for innowation and diffusion

s=apefrom theaggregatequa ntitative sxa mination.
They @n be idemifisd only throuwgh in-depth cas=
analy=is. While the redatively limited set of interviewes
mnducted in a2 seected set of regios mans that owr
resubmcanbetakenasindicative rather than repres=niative
ofthewe hole popubition of Europeanorganisations, some
dear indications smergs from the fisld =valuation.

4.1 Effects
of [ST networks
on ICT deployment

HMetworks were reporied to ply an important rele in
raking resmrch divers ity by alloeing the imohement of
Mmoressctors, to ma ke resmarch maore relevant to problem-
solving, and o increase the reearch quality. In cases
where there E potential for market application, the
networks are also viewsd as very importint. As one
irksrper crganisation told us: “Ees, ey [retwork 5] do
e a role [in deplopsrent o ppor hinities] siner they allow
Wi lo iMbepralE owr combetenciss with foreign puhlic
Hshihtions wliioh can provids insiph ks and experiooe..
we apply Fie know-fow drvdoped within the resanch
metwark tospecific ragional projer k<" the ug hinterviessss
are nearly wnanimous in =aying that the IET-ETD
neteorks play animporantroles in information exchangs
aitical & produwt and prooe=s deployment, in some
== they reportthat I5T projects are too much focused
on res=arch and do not provids s upport to deployr ment
activities and marketoommenci ks ation.

In came= w hereproject had an sxplicit goal that included
poduct development or deplyment, specific new
moducts or procemes did resublt from IST research
pmojects. kore  frequently,  howsper,
mentionsd that many projects aim at improving the
deployment of an exiting product or procems. & pamon
fromagatekeeperorgankatio n=aid that their o rgankation
marticipated in I5T projeck hecauss the networ ks cffer
the opportnity to cooperate with other institutions such
& wniversities which aim at achi=ving diff=rent res=arch
@odls than their cen. This person ako maid that, while
universitiss are the main sowror of resarch, they ako
Har a rolein d=ployro=nt incases where 2 resmrch alkoes
the wniversity © establizh itx cwen company.

I v

A number of inerviewsss smphasiped that  the
information that came through the nebeorks 2o helped
them i gain a better understanding of the markst that
they are preparing products for. One inerviewss in
particular mentioned that the I5T res=arch nebecrk has
helped to =pe=d up diffusion of knowledge and that this
mame neteork connected with 2 regional promotion
ey aimed at diffusion in the region. Howeper,
interviswess stre= that the plgsical location of the
PUrtmers E b= important than the existence of
mmplemesntar ity bebesen capabilities among neteor k
mrtcipans.

In any ca==, 2 number of intervisesss chimed that the
IST projects sncowrag e links among the institutions that
interact acrom diberent types of programme. The
requirement to find mriners from differet sectors, for
sxample, Esom as 2 pointthat streng thens regicnal lin ks,
uttinatiznal firms participat=in IST BTD projec;asa
result somes maller jnstitutions had accms to the=fir os
in a way they ctherwise would not have had under

natiznal or regional projecs. They may represent 2
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Wniq u= oppertunity for kecal arganizations to broad=n up
thsir connactivity.

Heeeper, the intervimees from one of the gatekseper
organisations repoorts that thed=ployment of thepred ucs
and procemes de=wekped within research nehecrks & not
aheays pomible. )it ineresting ly, this case refers to an
IST network that had sucomsfully accomplished the
developmentofaproduct. Theiniervisess = id that thers
had not besn sufbcient infrastructure for iming the
application and imrodudng it inde the market. In this
cass, =pen the =xEteno of an IST netweork owld not
advanos the d=ployment. The prohlem appears to he one
whers the institution & not aware of other crganizations
that cowld help bring the prodwct to markst.

4.2 The role of national
and regional networks
in deploying ICT products

ICT diffusion activities are not aheays chs=ly tied to
r=gional strategies . In this respect, thers s=em to be some
diff=rences hetesen the szamin=d Morthern European
regions, where thers is litth coordination with regional
strategie= and the szamined 5o uthern European regions,
wheres coordination activ ities ta ke place morefreg u=nthy.
In general, largs crgankations are informed of and
exploit regional links, while ShEx are cften notawars of
the sxist=nc= of regional strategie= for ICT deplopmoent
and do not hawe resources and capphilities o =fbdenthy
use them. Creating a oitical mas of resources and
competendesthersf resemms o bea necemary condition
for sxplaiting regional policies 2imed at connecting IST
re==arch and deploymoent Yery often inier viewses cannot
name a regiconal strabegy to which they are linksd. In
many case they did not hawe preciss indrmation about
where they could go to g=t halpwith regicnal d=plopmoent
and were not oeare of direct links betessn national and
regiconal nebecrks in deploying ICT produces devdoped
within IST resmarch project. This & probably due o the
factthatorganisations are awars just of first tier linkages,
but are l=s conscious of the sxond asd thisd Her
participants. In cther words, while the glkbal nebeork
{re=mrch and de=ploymoent) appears © be well mnnect=d
when koking at the quantitativedata, infor mation about
deploFment project and abe wpotential indirect lin kag.=
with hubs and gateke=pers still remaing s@rce, specially
for small crganizations.

Mest interviewss wers not aware of explicit links
bebossn the partispution in IST' nebeorks and the e of
structural funds. In this respect, one interviewss said
that the structural policy instruments focs maindy on
funding projects and general concepis that improwe the
Jmvel of eroployroent in a region, whileprogrammes such
a= the EPa prics jtke different thematic topics. Hooeeper,
the priority for regional funds & o help the transition to
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knowledges sccisty and  sustainable  development.
Ther=fore, using =tr uctural funds to harnes the res=arch
re=ubs of the IST nebteorks for regional deploymoent
should repreent 2 major Emwe in the agenda of regional
authorities. An interviewss from 2 hub told s
“Throretically there certainly are [ach eplicit Jinks]
Howmer, at an operational level fiere are nons. The
imskitutions are Mpibd o partic ipake dwring e sierting
period, byt dwring e mecwtion period fiere i@ om0
participation at all?

Mest of the imtenimesss report very litle connection
with regional networks in deploping products. A= ane
intervimess told us: T dack of sigiificasr regional
ECoMoHTic At to finasce bocal deplopsnent projects e
harrier ! The resowrces to finance Hie figher sdwcationsl
nstitutions are Al scace at e ocal v wbich Gas
Hepative irplications on workivg condifions) Thers are
akc cases where boml connections appear to work, and
where the ozl hub brought together 2 ket of kal
reso wroes, For szample, this & thecas=with theUnivesitr
of Card i, which actively coordinate 2 number of bl
and national activitie= in addition & EU projec.
Adthough it does notshow upas highly nehecrkad, this
unneersity clearly helps the local region by acting as a
connecting point

IST nebeork mrticipation & s==n by several inter vieess
as b== advantagecus for the local region than for the
Europman or international lsvd. A= one gatekssper
institution ol 1m: “The network fiad an advasbgee i
identifying deplopsrent opportinities at e Furopeas
e v, Ther v it e reio e e ved s b sjamificaan b
The metwork swpported’ Hie parmiers to build Hhesnaric
st ities... B king of conernaity buildisng oocwrrad
at & sational or inErmatiosal ke mather than ar e
regional lepel?

Erom thee reports it folloes that o pportunities =it for
improving the linkages bebessn the resmarch and
deployment networks at the regional kewel. In order to
promotethe develo poent of IST neteorks 2t the regional
b=va] thers js the nesd, on the= on= hand, for national
governments to ply a catabrtic role and provide
significant valus=-adde=d by initiating and supperting
mechankems  for  inter-regional ocoperation  and
collaboration— (this pointis mrticulark importantwhen
regions hawe rather limited political power and a very
limited b udget). On theather hand a dear understanding
at the regional bvel of the concrete bensfis resulting
from the partispmtion in the IST networ ks is requined.
Bureaucracy and difbcubty in ocordinating acrom the
n=twork arsmentionesda number of times as ook to
the integration of the I5T netweorks. Other obstacl=
includ=thetransaction costs i travel, stafftime=) ams cciatsd
with inwolwement in IST-ETD networ k=, A= one highly-
connected hub institution sars: “The wain ohstack o
barticipating v resmrch, diffision, and deplo psrent
setworks is wawallp the cost azsociated with coordisation
Eringing peopl topeWier com be ooty and  tisee
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consuming... This also becomes an issue when looking
for links between research and deployment networks. In
this respect, regional agencies can play an important role
as brokers and matching institutions, emphasising the
value of collaborations. Indeed, even if there may be high
costs in entering the network, the benefits of deployment
projects in general are quite high and usually greatly
compensate for them.

4.3 Two key industrial
players: multinationals
and SMEs

Many interviewees stressed that the participation of large
multinational firms is a very important part of the
deployment phase of the projects. Multinational
companies are able to connect local organisations with
international networks and markets. However, nobody
mentioned any policy instrument adopted to tie large
multinational corporations to some regional strategy.
This may be one area in need of improved institutional
context.

Several interviewees also mentioned that SMEs are
important partners at the deployment stage. This has
been so because SMEs represent the large majority of
organisations in the regions and are spread over a variety
of applications and markets. One gatekeeper institution
stated that SMEs are very flexible in applying the
developments in different fields, but their activities are at
the same time often restricted to a specific region. This is
because the cost of being involved limits SMEs to
participate to small scale projects.

The natural conclusion is that in order to achieve
sufficient market penetration with global reach, both
large multinational companies and SMEs are essential.
Multinational companies possess financial assets, human
resources and a global reach that are necessary in order
to engage in large scale projects that link research and
deployment. SMEs are deeply rooted in the territory and
represent very efficient players when it comes to deploying
specific applications and to building relationships with
regional authorities.
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Lessons Leal'n ed and
Policy Implications

nnowation is 2 rather comple sodo-economic

pr=nomencn that requires access to technological and

financial remouros, divess capahiliti=, and markess.
Barely ar= all the== availabl= in on= plac= or smbedisdin
one parson or organkation. Indsed, meost non-routine
inncvations appear & corwr around the interssction of
fisbd=and functicns Therobeof et rks ind Es=minating
information and jde=as and allcaeing accems o oo uroes,
capmbilities, and marksts has, thus, heome of critical
importance 5o much so, it cwld be argued, that the
viahil ity o fnetwor koo nnections hashem mean i mpartant
determinant of =0 nomic competitiveness,

The recognition of the importance of nehaoorks has l=d
the Europman Commimion to  encowrage  the
development of reearch and deplyment neteor ks
acrom the ER4 2= & currently svident in the parall=l
imrodwction of the Seventh Ressarch  Eramework
Programme (EF) and the Community Inncwation
Programme(CLP). A complementary step has b=en the
creation of incentives to motivateindividual researchems
to link ogether and, mors gen=rally, to increas= the
mability of profemionalk aooss the continent

Going beyond previows apprasals of ressarch netwcrks
in I5T, thix =valwation study has concentrated on the
a==sment of the dbsctivenss of nebecrk collaboration
and of knowlsdge transjers behossn BT, inncwation
and deploy ment activities related to IST at the ET1 and
regional lewsk. B has done so by foiming on the
intermection of reearch, innovation, and echnolgr
deploFment nebeorks at the ET), national, and regional
bepek . Wi haee trisd to point ouwt the linkage=s and
influsnce= hetemen the rewsach networks built through
EPa funding in the thematic area pplied IST res=arch
addre==ing major societal and sonnomic challengess an
theonshand and the deplopsren b artworks built theo ugh
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EUl mogrammes (<Ten, sContmt) as well a5 at the
regional bewel through structural funds or other member
stateand regicnal funds onthe cther. The oalescence of
the=s networks within nine selected regions of the
Europman Community has received the bulk of ow
attention.

Tt must he stremmed thatthe =mopirical nebeo rkana bsis has
be=n paired with a signifiant s= of interviees in the
s=lected regions. The for mer(g uantitative) kind of analy=i
capture= aggregate dendencies in termm of nebeork
characteritics, network participants’ characteritics, and
n=becrk linkages. The Ltber (g walitative) kind of analy=i
capture the strengthoftis and their qualitative fature,
as well a= the contextual environment in which thess ti=
are built a= this snvironment & percsived by thoss whe
take action.

The key findings o f o wr anabysis are the i lowing:

1. Beginnal nebeorks are consider by strengthensd by
links into the IS T RT'D nebeo rk. The reear ch neteork
complment the depoyment nebeork by adding
link= that allvwe many crganiations oo he onnected.
The re=sarch netecrk brings an sfbsctive knowlsdges
=xchangs among crganiations and a fast diffusion of
infarmation within the network. Both research and
deplyment neheork are highly connected Hooesper,
in the deplyment nebeork the numbe  of
crganizations connectsd to others & proportionally
smaller than in the res=arch nebeork and, =w=n for
thoss= wha ars connscted, the connection is weaker. If
the research link= are added to the deplyment
n=twor k, the structural propertiss of the d=plymoent
ne=twor k are modified . In particular, the IST res=arch
networ kingeses the number of the organiEations of
the deplyment network that are inweheed in sharing

and sxchanging knowbedge, and speeds up | nfo rmation
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transmission among its organisations. The overall
network (the research and the deployment network
jointly considered) is well connected and the average
distance between organisations is 3.

. Hub organisations play a critical role in maintaining

the ties of the smaller and more isolated members of
the networks. They diffuse technological and market
information, help define standards for emerging
products, and provide demand (applications) for
research results. It is the actual presence of hubs in a
region (among the regions examined this is the case of
Attiki and Rhone-Alpes for Research and of Emilia
Romagna for Deployment) that increases the
connectivity of the region to other external hubs.
Gatekeepers have a uniquely important role of bridging
research and deployment networks, thus helping both
to disseminate knowledge of all kinds through various
knowledge channels and to provide access to resources
and opportunities. The intensity of the activity of
individual gatekeepers — as observed through their
linkages with other organisations - goes a long way in
terms of balancing the relatively limited number of
organisations participating in both activities. Thus
gatekeepers play effectively their role of network
bridge. From our quantitative evaluation analysis, we
have found that one-third of the links of each network
(research, deployment) correspond to connections
between gatekeepers and other organisations.

. Multinational firms participate in IST RTD projects;

as a result, some smaller institutions have access to
these firms in a way that otherwise would not have
been possible under national or regional projects.
Multinational companies possess financial assets and
human resources that are necessary in order to engage
in large scale projects that link research and
deployment.

. SME:s are key players in deployment. They are deeply

rooted in the territory and represent very efficient
agents when it comes to deploy specific applications
and to build relationships with regional authorities.

. In order to promote the development of IST networks

at the regional level there is the need, on the one hand,
of national governments to play a catalytic role and
provide significant value-added by initiating and
supportingmechanisms for inter-regional cooperation
and collaboration (this point is particularly important
when regions have rather limited political powers and
a very limited budget). On the other hand, a clear
understanding at the regional level of the concrete
benefits resulting from the participation in the IST
networks is required.

. Bureaucracy and difficulty in coordinating across the

network appear to raise barriers to the integration of
the IST networks. Other obstacles include the
transaction costs (travel, staff time) associated with
involvement in IST-RTD networks.

and deployment linkages become a core policy concern.
On the basis of lessons learned from our analysis, the
following policy recommendations are aimed at
strengthening thelinks between research and deployment,
also including the linkages between European/national
and regional activities.

1) STRENGTHEN THE LINKS BETWEEN RESEARCH
AND DEPLOYMENT

v/ Lesson: While research across the ERA is highly

networked, other parts of the system — namely those
related to deployment - are less interconnected.
Gatekeeper organisations in the networks play a critical
role in that respect by providing interconnections
across different networks.
Policy recommendation: Regions should involve
more of these types of organisations (gatekeepers and
hubs) in order to bridge research and deployment also
at the local level more effectively and to harness the
results from FP6.

v Lesson: While somewhat overlapping, deployment
activities, capabilities and skills are different than
those relating to research to a significant extent.
Policy recommendation: When programme objectives
include dissemination and applications, they could be
enriched with a local/regional deployment strategy as
part of IST-RTD projects. In its programmes, the
Commission should ensure that opportunities for
regional organisations to engage and participate to
deploymentactivities exist, so that connections between
research and deployment programmes are strengthened
also at the regional level.

v/ Lesson: Both research and deployment networks

appear to be effective in information dissemination,
the latter more so at the local level (as expected).
Nonetheless, having a large number of organisations
in the network does not guarantee extensive
connections to the outside world: the inclusion of
hubs does.
Policy recommendation: The investigated regions
are nothosts to either IST research hubs or deployment
hubs, with the exception of Attiki and Emilia
Romagna. Since the presence of hubs in a region raises
disproportionately the connectivity of the region with
others, the attraction of such organisations locally is
very important. Even more so given that many hubs
also play the role of the gatekeeper.

v/ Lesson: Many interviewed organisations are unaware
of opportunities for deployment.
Policy recommendation: The provision of information
about these opportunities could be the first step in the
direction of more awareness. In order to promote ICT
deployment there is the need for national governments

The stronger emphasis on innovation and the quest for
balancing supply and demand side effects of technological
advancement in Europe today implies that both research

to play a catalytic role and provide significant value-
added by initiating and supporting mechanisms for
inter-regional cooperation and collaboration (this point
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is particularly important when regions have rather  Lesson: Knowledge about regional support systems

limited political powers and a very limited budget). (if they exist) is very spotty. In a number of cases, the
interviewees did not know of local structural
2) STRENGTHEN REGIONAL STRATEGIES FOR LOCAL

DEPLOYMENT

programmes or opportunities for connections.
Policy implication: Making this kind of information
available, possibly through a virtual clearinghouse,
v/ Lesson: Regional strategies for economic development would be a step forward.

and ICT deployment are largely unknown to our

3) SIMPLIFY THE EXPLOITATION OF IST NETWORKS

AND PROJECT COORDINATION

interviewees. In many cases, participants are focussing
on the global marketplace in their development
process rather than on the local level. This may be

appropriate for frontier innovation, but it is not the ' Lesson: The range of programmes and projects can be

most effective way for innovation diffusion and
deployment.

Policy recommendation: Development of regional
policies for an ICT-based knowledge society is
essential for regional knowledge hubs to establish
links at the regional level.

Lesson: Large multinational organisations play a
central role in bridging research and deployment, as
they possess financial, technical and human resources
to enter research and deployment networks and to
manage the complexity of collaborations.

Policy recommendation: Regions should support the
presence of such large organisations that diffuse
technological and market information, help define
standards for emerging products, and provide demand
(applications) for research results. Furthermore, they
should strengthen links between multinational
organisations and SMEs.

01_2007_2446_txt_EN.indd 19

daunting and confusing to prospective participants,
and may be a barrier to smaller enterprises.

Policy recommendation: The Commission together
with regional agencies should provide clear
information about the programmes available within
the IST RTD activities as well as other EU programmes.
It would also greatly help organisations at the regional
level

Lesson: The costs of joining IST networks, particularly
for smaller institutions, can be a barrier to
participation. In particular, bureaucracy and difficulty
in coordination constitute important obstacles to the
use of IST networks.

Policy recommendation: This issue is well-known to
the European Commission and comes up again in this
study. Further efforts to simplify participation and
provide easy access to research results should be
made.
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