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Introduction

In the present process of economic globalizatibe, quality and intensity of relationships
between science and industry are often regardedagar factors on which industrial innovation and
economic competitiveness depend. In this conteghen education systems, namely universities and
public research laboratories, have a central Btekpwitz et al., 1997) within the core of interaet
innovation processes: scientific activities areluaehced by technological innovation and in turn
influence the innovative activities of firms. Thisovides the basis for economic competitiveness, th
development of new competences and societal wealtieration (Lundvall and Johnson, 1994). In
this context, the main objective of the SESI projeas to gather empirical evidence about effective
ways of organizing the linkages and interfaces betwhigher education institutions and private-gecto
firms, in order to optimize the flow of knowledgedainformation between them and thereby spur on
industrial innovation. In the social sciences sibegkheim, the comparative empirical approach has
been employed as an appropriate way to discover cGausal relationships between different
phenomena: thus empirical data was collected frowoutafifty case studies of Science-Industry
collaborations conducted in five European count(isstria, France, Germany, Portugal and the
United Kingdom).

There are considerable differences amongst OECDitaes, in the way this interaction
between science and industry occurs (Laredo, Mu8€f1). Such national differences in the
innovation process have also been clearly acknaelédy national innovation systems theorists
(Lundvall 1992). The approach adopted for this g@rbjpresents some strong similarities with this
institutional analysis but in addition gives a c¢al@nalytical role to the notion of actors (Mawic
Sorge 2000) as vectors for the creation and difusif competences and knowledge throughout the
innovation process.

The main dimension of the project concerned thatimals between actors from two different
worlds - higher education and firms - which ardatiéntly configured in each country and do not
necessarily have convergent goals. It was decidédcus on firms’ behaviour in the organisation of
R&D activities and particularly on the practicepted in cooperating with higher education. From
this perspective two major social phenomena hdwktimvestigated.

The first one was technological innovation, regdr@s a process that unfolds within the
dynamics of particular industries or sectors. Tgkravitt's typology (1984) as its point of depaetur
the project set out to analyse the consequencdsoémergence of new technological systems, the
emblematic examples being biotechnology and thevergence of information technology and
telecommunications. The analysis thus attemptefdatoe the process of innovation, to identify the
organisational and institutional factors which faxexd efficient collaboration between academia and
industry.

The second dimension was the dynamic of the linkdgdween the global and local: to what
extent do firms’ strategies affect scientific ardhinological organisation and policies, both natilgn
and locally? Similarly, what opportunities do natib institutional infrastructures provide for
companies and their practices? To answer suchignsstve used the notion of “societal convention”
(Verdier, 1999), which supports the coordinationtwsen the micro-strategies of firms and
universities on the one hand, and the meso- andoapadicies of the public authorities in the fielos
science and innovation on the other. This analydiéch is both multi-level and actor related
converges to some extent with “actor centred tutstinalism” (Scharpf, 1997), most notably where it
underlines the effect of institutional conditions aontingent on the normative and cognitive
orientations of the actors involved in policy makifscharpf, 2000).

The first section of this text discusses the apgrda innovation adopted in the SESI project.
The second section delivers some results concethmgtrategic behaviour of firms at the micro-
level. The third presents an analytical framewarktérms of “conventions” for dealing with the
interplay between micro and macro levels. Findlly fourth section offers some significant insights
into national trajectories of public policy-makiimgthe domain of science-industry collaboration.



I - A dynamic approach to innovation: interaction between actors, institutions and
organisations.

Innovation is self-evidently multidimensional andeg hand in hand with changes in the
organisations and institutions in which the actatsategies unfold. This is why any partial apptoac
to innovation, focusing, for example, on the sggt@ursued by any one of the actors involved,
remains incomplete, since very little in the waygeheral lessons can be derived from it. At theesam
time, holistic approaches to innovation do little take into account the multi-dimensional
characteristics of innovation. Such approachesutetly lead to a rigidly defined institutional
environment to guide the decisions of the actotso \&re reduced in consequence to mere agents
(Mansfield, Lee 1996); as a result, they take axtoount only a fraction of the actor’s coordindtes
developing an interactive learning behaviour: heeigking to solve problems and redefine his system
of constraints before eventually managing, morkess convincingly, the reconstruction of his action
system, which then interacts with an environmerndenap of organisations and institutions.

The definition of innovation adopted in this prdjeterives from evolutionary and societal
analysis (Lanciano, Maurice, Nohara, Silvestre,8)9™novation is regarded as the outcome of a
twofold process whereby resources are createdlaadppropriated by firms, which then construct an
innovation system embedded in local, national antérihational contexts. Picking up on Lundvall's
work in this field (1992), the main point here is longer the process of calculation and decision-
making but the process of learning and creatingptexnbodies of knowledge within innovation
dynamics. These include not only firms’ internabgesses but also the interaction between firms and
public R&D organisations as well as education aathing institutions. In this sense, an innovation
system can be conceived as a locus where the dgsarhiearning — the absorption of resources by
firms- are forged by the interaction between théom¢ competence formation and the inter-
organizational fertilization.

For a firm, innovation encompasses a number of ggees - technical, organisational,
institutional and cognitive - all contributing technology design and development. However, it also
has two additional defining characteristics.

Firstly, innovation constitutes a firm’'s specifiapacity to construct its stocks of knowledge
and competences, its relationship with technologytae practices it adopts in its cooperation wtgh
industrial and academic environment (Gaffard, 1990 outcome of these processes, particularly in
multinational firms, is a truly distinctive capacifor generating technological and organisational
resources in a bid for global competitiveness.

Secondly, a firm constructs its innovation space itgracting with the industrial and
institutional environment. To innovate, it must oke and acquire the resources, which it lacks but
deems necessary. In order to appropriate theseirscesoand utilise them effectively for its own
development, it will specify them according to partar needs, with the aim of converting them into
innovative routines (Dosi, Nelson, 1994) that cdrve purchased in the current market. Thus firms
are faced with a permanent tension between thesiwason of routines that construct order and
maintain knowledge and know-how as a coherent whmiethe one hand, and the search for new
routines that might produce renewal on the othenther words, firms are not only structures fa th
management and accumulation of specific knowledgiealiso entities endowed with rules which
govern their functioning and embody the collectieesons learnt in the course of their history, and
with rules which govern their development and tigtouwwhich new knowledge can be acquired
(Granovetter, 1985).

Depending on the capacities built up over time tedr ability to evolve, research and higher
education establishments enable firms to exploreerooless rapidly the opportunities offered by the
emergence of new technological and scientific elthis is what is meant by the "embeddedness" of
the strategies of the various innovative actorgaip®y within an organisational, social and ecoromi
context. The question of knowing to what extenbegtchoice is context- dependent is especially
pertinent to this project. In other words, to whatent can a firm’s strategy be related to a paldic-
local or national - innovation system? Can innavatsystems still be defined on a national basis?
What impact do the strategies of multinational camgs - and for that matter those of "research
universities" - have on national R&D institutiomsthe perspective of innovation?



Finally, as the triple helix approach (Etzkovitz lteéydesdorf L, 2000) suggests, it is important
to take into account the public policies that citmtie to the definition of national forms of innaizan
systems.

Il - Science-industry relations: the organizationaland institutional factors of effective
collaboration at the micro-level

The quality of science-industry relations in a giveountry is determined by the ways in
which the specific interests of academia and fimns rendered compatible. All science-industry
collaborations presuppose the existence of ingiiat structures that favour the convergence of
objectives or require the creation of ad-hoc insitihs, both for organisational purposes and to
provide common points of reference for the actiohshe various protagonists. Two main factors,
both linked to the definition of intellectual praperights, were analysed: the compatibility of the
research agendas and the devices for favouringaimeergence of interests.

Theinitial challenge: the cognitive and cultural " gaps"' between " science" and " industry"

The literature provides many opportunities to idfgrthe disparities between the two worlds
of scientific research and industry, whose memparsue very different objectives, are motivated by
very different forms of incentive and are subjectéry different evaluation procedures. The obyecti
then becomes one of reducing or managing thesereliftes by closing the gap between the two
worlds while at the same time ensuring that thikiotion of disparities does not diminish the mutual
gains derived from collaboration, thereby serioustglermining the aims of the exercise. The notion
of "gap" can be extended beyond the cognitive dsimento encompass more cultural aspects as well.
The two kinds of gaps may be traceable back tootltput of the training and education system.
Notably they are closely linked to the specifidtief the various "national models" and in particula
to the configuration of the engineering and rese@rofessions in each country (Lanciano-Morandat,
Nohara, 2003).

Undoubtedly too great a cognitive gap increasasstction and coordination costs and
thereby reduces the incentive for firms and reseacademic units to cooperate. From a classificatio
of almost fifty cases of collaboration, two modefsresearch agenda compatibility (Carayol, 2003)
seem to emerge, in which the overall strategigh@ficademic and industrial actors tend to produce
common response to technological risk. This is ynideed by a coherent set of functional and
specialised principles.

In the first model, firms benefit from researchaaklatively low cost and in an integrated and
systematic way, while the academic partner’'s maimcern is to maximise the volume of research.
The latter pools information on firms’ needs andifies their technical problems in order to provide
standard scientific responses. There is a relgtiog¥ level of technical risk here, and the comnarc
risk is mitigated by a close-knit collaborative wetk. This is a generalised version of Kline and
Rosenberg’s chain-linked model (1986), in which ttexhnology is no longer appropriated
autonomously by the firm’s research laboratoryteiims of the practicalities of cooperation, theesul
whereby cooperation is managed must enable thegrarto face and respond effectively to the classic
problems of balancing risks and incentives. To #msl, the research establishment or university
involved can help to spread the risk by adoptirfgren of contract which combines fixed payments
with deferred payments that are dependent on thenseto the knowledge produced in the course of
the collaboration.

In the second model, the academic partner’s relsesgenda remains in place, the aim here
being to advance knowledge in a clearly defineld fig scientific excellence. As far as the indistr
partner is concerned, the objective is to tacklgramising area of research in order to open up a
significant lead over rivals. The much greater l@fdechnical risk is mitigated by a "self-protivet’
approach, which reduces the probability of faillme making academic excellence the principal
criterion for choosing academic partners.

This tendency towards bipolarisation among higluercation establishments on the basis of
their functional specialisation - with the leadiegtablishments seeking to become major playefsin t



"knowledge market" and the less prestigious onesiging support for firms and undertaking contract
research, is not, however, inevitable or necegsaesirable.

This basic matching mechanism is complementary teadistic typology of collaborative
strategies that takes into account the diversitg@énce-Industry relationships observed in oddfie
studies.

The devices underlying industry-science linkages : the relative value of intermediate actors

The Science-Industry relations are diverse andeasingly targeted at specific objectives.
Three types of collaboration strategies could leafified:

The "portfolio management" strategy leads the pastnto look for a relatively simple
organisational design in order to coordinate esm@ntbilateral relations between independent
organisations. A high level of flexibility producesnsiderable capacity for adaptation, the task of
coordination being entrusted to "gatekeepfershich makes it possible to absorb risk by comfipit
to the boundaries of each organisation.

The second is a strategy of "embedding” industigrae relations in the two partners’
organisational and management structures. This snakmssible to establish various hybrid entities,
such as mixed research units, bilateral long-tegreements, joint platforms, consortia involving
firms and higher education systems. This type &dti@n tends to minimise the tensions between
academia and firms in restricting the irreversil@ that impair each partner’s ability to cause or
initiate collaboration.

A third strategy involves the use of an alreadystibuted “intermediate actor” to fill the gap
in knowledge levels and fields of specialisatioattinay separate the partners. The example most
frequently encountered in our sample is the creatib a spin-off from a Higher Education and
Research unit, although firms can also set up #Hrmeeskind of entity under virtually identical
conditions. It may lead ultimately to the creatwfra hybrid collective actor or of an institutiorssd
collective actor, independent of the partners. ifbervention of an intermediate organisation subjec
to its own rule and value system contributes toetkternalisation of the risk inherent in the scienc
industry relations. Nevertheless it is far from ioma from the possibility of failure, particularly
because of excessively wide cognitive gaps andépadate strategies.

These gaps, and the ensuing adjustment costs,ecetdbced by exploiting the opportunities
that exist for establishing "bridges" between the tvorlds and through mobility of personnel. Such
mobility helps to activate and strengthen complemgiies between the actors and to diffuse
knowledge and is also an important channel forrietdgy transfers. Thus the hybrid actors, the so-
called "gatekeepers", facilitate the coordinatibmetations and the management of possible cognitiv
gaps by establishing continuity between the varfousis of knowledge produced by the partners.

Il - Systems of innovation as collective action bged on conventions

In order to understand infra-national diversity anstitutional dynamics, it is necessary to
identify the different types of public intervent®mr- from local to national — in which the various
criteria (efficiency, legitimacy etc.) are embeddkedthis particular field, the public and privatetors
involved in regulating national systems base tlaierventions on a set of public policy-making
conventions (Lanciano-Morandat, Verdier, 2004).

These conventions are the basis for the legitimakcyules. They encompass different
conceptions of what is "efficient and fair" in potimaking concerning research, development and
innovation (RDI). Each of them corresponds to ac#jgemode of justification or to a particular
research ethic (Boltanski, Thévenot, 1991): sdienprogress; State service and the national istere
the market, i.e. the creation of shareholder vahrg], lastly, the project embodying technological
creativity (Boltanski and Chiappello, 1999).

Explicit reference to the state's position in attie action makes it possible to identify four
conventions: the “republic of science", the "stadeentrepreneur”, the "state as regulator”" andllyin

2 For instance, academic consultants working witidior students forced by the absence of grarftsbtheir
studies by taking temporary jobs in high tech firms



the "state as facilitator" (of technological prdgc There are many points in common with the
approach developed by Storper and Salais (199@)1ims of conventions denoted by terms such as the
"absent state" (particularly marked in the US), teternal state" (or "overarching state", strong i
France) and the "situated or subsidiary stateWfoEh Germany is the archetype).

These conventions cannot be dissociated from thewimg dimensionsthat constitute the
RDI policy-makingregime in which they are situated:

- the positioning of the public authorities in aultilevel perspective (identify which level
predominates: local, national, supra-national oroRean?), taking into consideration that many
analysts today perceive a distinct weakening ohttéonal level (Laredo and Mustar, 2001);

- the boundary between the public and privatéoss; for instance, universities could be congder
either essentially as public actors or as privateepreneurs (Etzkowitz and Leydesdorff, 2000);

- the predominant organizational frame thatnemts different actors: from complete independence
in the pure academic form to interdependence iméteork form;

- the mediators in charge of networking théedént worlds (Callon, 1991), from occasional cohta
to integration when the state is the main “entregue” in science-industry relations;

- the definition of the competences and commaodgo be produced that help to identify the cidter
for success and the goals to be achieved;

- the institutions (rules) that frame, drive aadhluate researchers' work, with a view to fostgrin
innovation;

- the modes of financing, from public funds (feeisic research) to a web of public and private
financing in the case of a network;

- the rules governing the circulation and emplent of people (the type of labour market).

These conventions seek to account for the ide&styderlying collective policy-making,
rather than directly for the structural coherenmles particular country or region.

Societal constructions emerge over time from thargrements (which vary in time and space)
amongst these different approaches to policy-makihds therefore necessary to highlight the
tensions, conflicts and compromises that triggeanges in public institutions and are spurred by
attempts at reform. Their degree of success isrméted by the interactions between inherited
historical constructions and the projects of (ne@wsjors involved in the definition of the common
good.

The characteristics of the four conventions of @elnaking in science and innovation can be
summarised in terms of their integration into atcacregime.



TABLE 1 —THE CHARACTERISTICS OF POLICYMAKING CONVENTIONS IN THE FIELDS OFR&D

AND INNOVATION

Relevant I 1] Il v
dimensions Republic of science| The state as The state as The state as
entrepreneur regulator facilitator
Overriding Scientific progress | State service and | Market: shareholdef Project:
principle: research national interest value technological
ethic creativity
Level of state Discipline-based | National Regional integrationMulti-level

regulation

community (local
faculty)

("Europe")

Governance of the

Independence of

Control by central

Co-determination o

Delegation of

public-private academic state: ministry or | the entrepreneurial | responsibility for
relationship communities agency university and firms| technico-scientific
coordination
(network of
agencies)
Organizational Academia Large programme | Contract Network
architecture (faculties) (hierarchical (negotiation (interaction and

management and
organization)

between individuals
or organizations)

alignment within the
network)

Category of
mediating actors

Renowned scientifig
personalities

Managerial and
political elites

Mobile scientists
between the private
and public
organisations

Diversity of actors
acting as
intermediaries
between university
and firms

Type of Disciplinary Meritocratic Operational Inter-disciplinary

competences knowledge excellence versatility of and ability to

concerned individuals cooperate

Incentive Peer evaluation Hi-tech objects and| Property rights, Salary increases an

institution (disclosure and infrastructure patents and profit- | stock options
priority norms) sharing

Funding institution | Public grants and | Public programmes| Joint contribution of Multiplicity of
individual rights and markets higher education | sources and levels
and firms of financing
Labour institution | Occupational Public and private | External labour Labour markets
labour markets internal markets markets peculiar to networks

]

The Republic of Science

The "Republic of Science" is based on a convensionilar to the model of Merton, the
founder of the sociology of science. It highlighite positive role of science in society and ainrs fo
"the development of codified certified knowledgeMerton, 1973). It implies a strict separation
between scientific institutions and those governthg rest of society. In this model public
intervention can acquire legitimacy only by adhgrimo guidelines and priorities defined
independently by scientists whose reputation $etsstandards for competencies. This conception of
the "academic state" limits public interventionthe financing of the pure public good that scieatif
knowledge is supposed to be. These characteristioly the complete application of a "disclosure
norm" for scientific progress (the "open scienceddel), after peer validation. Government has to
ensure that "generic" resources are made avaitaldeciety. It is up to firms to "endogenize" them,
that is, to appropriate them efficiently, in a Sfieavay. The other side to the "Republic of Sciehts
therefore the "Kingdom of Technology" (Polanyi, 296founded on a private appropriation by each
agent of this general, abstract knowledge, for pligpose of generating comparative financial
advantages from the efficient application of nevowledge. This radical distinction between pure
research and the pursuit of industrial and econarbjectives causes relations between universities
and industry to depend on personalities in acadarm@act as advisors on the efficient applicatibn o
knowledge. These relations remain occasional afmnval and even tend to be hidden, for the
purpose of maintaining science's original purity.



The" state as an entrepreneur™

This convention underlies a "mission-oriented" puiplolicy (Ergas, 1992) corresponding to
"radically innovative projects which are necesdarythe pursuit of national interests". The mission
concerns technological domains of strategic impmeato the state. Its main features are the
centralization of decision-making, the definitiori objectives in government programmes, the
concentration of the number of firms involved, @he creation of a specific government agency with
a high level of discretionary power, responsibledperational coordination, under the supervisibn o
a national or federal administration. The sciemzadvation relationship is then explicitly built &
framework of planning, on the basis of a model fteferred to as "Colbertist" (Barré and Papon,
1998). This schema organizes a science/innovati@sdme guided by a "higher" socio-economic
order since technological policy is legitimized iy contribution to a national interest that, imsth
case, is confused with the state service.

The literature highlights the fact that it is aptdown" innovation model, "suited to complex
technological objects used for large public infrastures" (Barré and Papaibjd.). This convention
has proved to be particularly effective for prochgcihigh-tech objects in public-sector markets
(aeronautics, space, military, nuclear, telecomgations, etc.).Ilts organization is based on theehod
of the "large technological programme" that invelee public agency, a research institution and a
large industrial group (or several privileged opers) supported by a set of sub-contractors. It
functions according to a classical functional arydamidal hierarchy originating in the military-
industrial field. The objectives of the programntke actors who have to participate in it, the
operations and their scheduling are strictly defieg ante. As part of a voluntarist and modernizing
approach, this "industrial" and managerial concepiis based on coordination by well-identified
professions or academic elites (e.g. graduategadihg Research universities or Fremrhndes
école$ and by applied research laboratories administdiexttly to help with the implementation of
government policies. Meritocratic excellence isdshen selection for admission to the best schools
and universities, which in turn regulates acceshadypically FrencHgrands corps de I'Etat"These
combine the technical skills and organizationalacéijes that lie at the interface between governmen
administration and large firms, with a view to rimmthe large technological programmes.

The " state asa regulator"

This convention promotes the transfer of scientiisults to the private sector. It also ensures
that the objectives of basic research are insporestructured by the expectations of the "market".
Whereas the convention “the state as an entrepren@s limited to a national scale, here there is
openness to supranational horizons due to thedsitrg weight of multinationals in technological
dynamics. The quality of public research and itdraships with the private sector are becoming key
arguments in attesting to the attractiveness otthntry on a national and local level. Therefdre t
role of this convention is to guarantee an efficiemd satisfactory balance between the use oigubl
research resources and market dynamics. This lmlamglies that the governance of the public-
private relationship is co-determined by partngrsibetween firms and entrepreneurial universities,
via contracts negotiated between the partners. lkgalator, the state has to guarantee the balaince
commitments.

This predominantly market orientation characterigticonfirmed by the importance given to
the definition of the "property rights" that fraraed stimulate two types of initiative emblematic of
this convention: the creation of high-tech stars-bg academic scientists (or researchers in ingustr
and the development of contractual relations betwegversities and firms. This construction of the
common good is justified theoretically in the "Mo#8é of knowledge production (Gibbons, 1994).
This "new" Mode 2, focused on solving the probleaasdefined by industry, is based on a repeated
reconfiguration of human resources in flexible ferof organization of R&D, in order to be able to
adjust to market trends — an ability based on teatmon of knowledge of a transdisciplinary nature
(Lam, 2001). It thus aims politically to legitimizenarrowing of the gap between the academic world
and enterprise, and is clearly open to a commésaiédn of science (Shinn, 2002).

Efficient competencies stem from a co-productiopmfate and public research laboratories.
This co-production is supported institutionally lay contract which organizes the collaboration



between public and private-sector researchersg€&herally short-term mobility of scientists between
the two worlds and the co-production of PhDs hetild the trust needed to meet contractual
objectives. A hybrid labour market is thus creabedween the higher education system and the
industrial system, based on a joint construction geineric knowledge that is useable both
commercially and industrially (Lanciano and Noh20#®3).

The" state as a facilitator”

In the past ten years the literature on the ecormuii science and innovation has emphasized
the importance of interactions between the diffepartners in scientific and technical production:
government higher education or research institgtiditrms with their own R&D capacities, and
organizations involved in funding and intermediatiamongst these different "spaces". This
articulation has been systematized by the "Trip&diX1 school (Etzkowitz and Leydesdorff ibjd.
This type of interdependency is said to generakatdral networks through the overlapping of the
different institutional spheres and the emergenténydrid organizations at the interfaces. The
objective is to create an innovative environmentsisting of firms that are university or research
organization spin-offs,of tripartite initiativesrfenowledge-based economic development, of strategi
alliances between firms of different sizes and medbgical levels, of public laboratories, and
university research teams. By promoting both thabdishment of R&D organizations that transcend
traditional institutional boundaries (public/prieatacademic/applied, etc.), and the creation of
scientific and industrial poles at local level (for1998), these public interventions seem to
correspond to a logic of organized accumulationkobdwledge and the creation of innovative
capacities at the micro-, meso- and macro-econdevels. The dynamics of this model imply
organisational internal transformations in eactihef three spheres, as well as the intensification o
their interrelations.

This conception of the common good calls for treation of cooperative research networks that group
together the institutionally diverse partners (Ga/I1991).The collective construction of the common
good can be concretised in two ways, dependindnerdégree of state involvement. The first relates
to those more or less spontaneous creations whieldually result from local interactions. They do
not correspond to clearly defined identities armglgghave clearly identified boundaries. The second
results from state initiatives that, in the nameha proclaimed efficiency of cooperative scientifi
networks, are designed to catch up with the levefival technological clusters. Without being
exclusive, the local (or regional) dimension isosgly present in the structure of the science or
technology district (Saxenian, 1996).

IV - National trajectories of innovation systems ad policy-making

Within the scope of the present article, we do atémpt to account for all the results
achieved. First we sketch the compromises betwhendifferent policy making conventions that
underly each national regime. Thus the relatiortsvéen firms and Universities are rooted in this
provisory framework.Second, we analyse the linesvbith each national regime is changing via the
interaction between the R&D trajectories of themfir — including new collaborations with the
universities - and the evolution of the public p@s.

FIGURE 1: NATIONAL TRAJECTORIES OF INNOVATION SYSTEMS AND POLICMWAKING
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Source:Lanciano-Morandat, Verdier 2004

The inherited national institutional frameworks slibnot be viewed as purely negative
constraints on the micro-economic actors, but ratiee available resources tending to privilege a
particular type of science-industry relations.

This “non deterministic path dependency” approdtasper, 1999) is all the more necessary, since the
dynamism of RDI trajectories is becoming increalsirdppendent on the emergence of innovation
networks circulating tacit forms of knowledge. Téesetworks are often backed up by various
institutional arrangements such as clusters, tdopital districts or innovative environments in
general. It is on these lines that public policles/e attempted to stimulate regional initiatives
(Lundvall, Borras, 1997). This approach also ineslwarious institutional arrangements, from
clusters of technological districts to more widesgh innovative milieus. In fact public policy-mager
have been striving to achieve this by encouragiegllinitiatives on these lines. This trend towtrel
“facilitator State convention” is combined with taosger requirement for a more efficient valorieati

of basic research. This combination shapes a newpmnise peculiar to each country. Based on the
systems of classification proposed by Amable, Ban& Boyer (1997) and on our empirical research,
the SESI project points out some challenges angdutrends which must be dealt with carefully by
the policy makers of each nation:

- Traditionally, the British RDI regime has beeraddcterized by a dual position:

- a very strong influence from the Republic of &cke, especially in the medical research and
biological fields, partly because many US firms éndoeen long established in the UK to
exploit that scientific potential ("Technology Kitigm®");

- a strong engagement of the "state as an entreyorem the defence industry and as a decisive
factor in technological independence (computernetdgy in particular).

Through various reforms and new managerial pragtittes British national regime of RDI is evolving
towards:

. market valorization of scientific results throogit the 1980s and 1990s spurred on by the withdrawa
of the state that resulted in drastic cuts in fagdthe cancellation of large national programnres a
the privatization of public research laboratories;

. the emergence of techno-scientific networks ie fbrm of university-industry consortia and
technology districts (clusters).

- Previously, the assets of German industry steminech the proximity of higher education,
especially the Fachhochschulen (technical univiesito industry, via research companies situated a
the interface between these two worlds. The efiicyeof these professional networks has been proven
in all capital good industries, through the reggeoduction of incremental innovations which explai
the high product quality and their ability to meestomers' needs. But both state authorities aad th
business community no longer believe that thisasite is enough to maintain the competitive
position of the German economyhe results of new public incentives appear masgitde in the
biotechnology field where the number of start-upsl he use of venture capital have increased
substantially — so much so that Germany is becothiadeader in this respect.

- The French higher education and research systeronfronted with a profound challenge to the
"state as an entrepreneur" convention that hasajpeelvuntil now (Laredo and Mustar, 2001). Public
intervention is traditionally structured arounddarprogrammes. This "state as an entrepreneur”
convention has also been altered internally whih $trongly undermined its efficiency. The 12 July
1999 blueprint law on research and innovation sigieed to promote the development of high-tech
companies based on public research results undgrattadoxical umbrella of the state agencies.

- Austria and Portugal, which have rather differeathnological and industrial structures, are both
facing the special challenge of adapting the sstle national systems of innovation to the Eurppea
Union and world-wide competition in general. For siia, it means moving “from industrial
dynamics based on incremental innovation towarkiscaviedge-based society”, while for Portugal it
means “developing entrepreneurial universities.”
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Conclusion

All the countries studied in the SESI researchtakang steps to promote the dissemination to
industry of the results of public research in orterstimulate private innovation. The convergent
national trajectories shown in Figure 1 have beegdly based on the development of an ideal-type
model inspired by success stories about occurreasethe American technological and industrial
scene. Studies of the socio-economics of innovakiame often been quoted and summarised in
national reports recommending reforms, such astbdeswn up by OECD experts. These studies can
have as much influence as the human protagonispemnsible for innovation.

These ideas have strongly influenced the reforraptad in the various countries throughout
the second half of the 1990s. The ideal model ldimitely influenced the course of public policy
making quite considerably. The main risk facedhattit may favour the adoption of short-term
projects by research establishments and firm$idaletriment of furthering generic knowledge which
is the be-all and end-all of the Republic of Sceendowell and Owen-Smith (1998) have pointed out,
for example, that transforming the academic sydtgrmtroducing commercial criteria into the new
modes of research assessment might completely mivtethe research missions of universities and
destroy the public authorities’ confidence in them.

The present analysis of public policy making in fleédd of R&D and innovation (RDI) was
therefore undertaken with a view to analysing tlssible conditions for linking up the reforms
adopted at national level with specific, local eotive practices rooted in past institutional and
organisational histories. Our analysis was basetbonideal-types for the construction of common
goods involving both public and private actorsatous levels.

The compromises and arrangements that have been plaice serve to define these evolving
national regimes and show to what extent the “itldascribed above have been adapted to national
contexts. The increasingly strong presence of ‘ledguy state” and “facilitatory state” conventiotuos
the detriment of “entrepreneurial state” and, tesser extent, “republic of science” conventions ha
led to increasing diversification in the forms afigtic intervention. Public policy making has come t
depend less on the national institutional framewarki more on the initiatives of co-operative
networks and local configurations, in which therepteneurial partners include multinational firms
whose strategies cannot be summed up in a singlalbylan of action. It has become increasingly
necessary, if we want to be able to continue terref a single national system, to view this sysasm
resulting from a whole set of networks and confagions which, if they hold together to form a
coherent entity, do so only partly because of thectinfluence of national institutions.
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