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I 

Research summary 
 

I.1. Contents 
 
The present report is the conclusion to a study conducted by IMRI from February 2003 to 
July 2004 for the Controlled Fusion Research Department of the Materials Science 
Division of the CEA, Cadarache, called "What industrial organization for the creation of a 
technology dynamic around ITER in the European space? An economics of innovation 
approach". 
 
The report itself is designed to cover all the research carried out by IMRI during the study 
period, and to answer the initial research questions. 
 
The aim of the study was to identify the organizational modes best suited to the 
development of a technological and industrial dynamic around the ITER project. This 
meant explaining, in industrial policy terms, how the geographic area in which this 
"technology core" is established can maximize the externalities produced by a facility of 
the scale and nature of ITER, and generate a local cluster dynamic. The notion of a 
cluster is very interesting from the point of view of the analysis of innovation phenomena, 
in that it accounts for the systematic nature of such an activity. 
 
At the request of the steering committee, this study sought, more specifically, to identify 
the leverage that elected councillors and local actors can activate to stimulate the 
emergence of a technological and industrial dynamic around ITER.  
 
 
The report is divided into four sections, with the present section presenting the content 
and course of the research. The second section consists of an analysis of comparative 
studies undertaken at the JET and CERN. Based on these case studies, the third section 
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reports on our final recommendations. The fourth section is a list of references to 
complete the interviews and case studies. 
 
The structure of the second and third sections is identical and reflects the potentially dual 
origin of the economic dynamic generated by ITER: 

- first, the economic impact of contracts in the construction and exploitation 
phases (and updating) of ITER (Large Facility – Industry Relations); 

- second, the economic dynamic produced by the transfer and diversification (i.e. 
the valorization) of knowledge, know-how and technologies generated by the 
preceding mechanism.  
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I.2. Course of the research 
 
The study consisted first in a literature review, in order to identify the prevailing factors in 
the emergence of clusters in the US, such as those of Silicon Valley (initially and more 
recently), the Washington district ("US Capitol") and that of North Virginia; European 
clusters such as those of Cambridge, the Italian "industrial districts", a Scandinavian case 
and another in Ireland; and, finally, those of Bangalore in India, one in Israel and one in 
Hsinchu Region, Taiwan. 
For each of these cases we performed a micro-economic analysis of the forces 
behind the creation and development of clusters. The aim was to understand how 
factors such as national and regional policies, corporate strategies, or national and 
regional institutions act together to support the growth of regional clusters. 
 
The second step of the study consisted in the preparation of the comparative analysis of 
the JET and the CERN. We thus proceeded to a series of 11 interviews at the CEA. We 
therefore drew up interview guidelines. The first version of these guidelines were 
submitted for approval in May 2003 and approved in June.  
 
The third step of the study consisted in a comparative study, in the strict sense of the 
term, with visits to the JET and then the CERN, on 17 June and 2 July 2003, respectively. 
Some additional information on these visits was drawn from written documents 
presented at the end of the report. 
 
This document constitutes the final step of the study, that is, the analysis of the 
comparative studies and the formulation of final recommendations. 
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II 

Lessons drawn from the 
comparative studies 

 
 
 
On the basis of the Interview Guidelines, two case studies were conducted at the Joint 
European Torus (JET) in Culham, UK, and at the CERN in Geneva, Switzerland.  
 
The two cases of the JET and the CERN were validated by the steering committee 
because of their many similarities with the ITER. It is this type of large facility that brings 
together and stimulates cooperation between several countries, and the research carried 
out there is absolutely fundamental. We also note the "functional coherence" of the ITER 
with the JET (same scientific domain) and its "temporal coherence" with the CERN, in so 
far as any support policies are contemporaneous with those that could be established for 
the ITER (the creation of the LHC is scheduled for 2007). 
 
In the final analysis, these two comparative studies are highly informative in several 
respects: 
 
Concerning the aspect "economic development relative to Large Facility – 
Industry relations": 
 
• In neither of the two cases studied was regional development an issue, for very 

different reasons: assertion of a non-interventionist policy for the JET, and a concern 
to ensure faire returns, in the case of the CERN. 

 
• Yet the feedback from these two cases reveals strong similarities as to the impacts 

of Large Facilities on the local economy, which gives an idea of the economic 
dynamic that can emerge "spontaneously". This is very interesting because it sheds 
light on "what happens if we do nothing". 
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We want here to underline that it is not because a dynamics emerged 
spontaneously that there is no need for local actors’ actions. 

The case studies provide us with a minimal estimate of what can be expected from 
the implantation of such a Large Facility as ITER, letting aside the impact of the 

local actor’s initiatives to boost the “spontaneous” dynamics. 

 
 
 
Concerning the aspect "economic development relative to technology 
transfer actions": 
 

• In both cases, considerations regarding economic development through 
technology transfer appeared late in the life of the Large Facility and 
stemmed from a political impetus motivated by budgetary or societal concerns 
(accountability in respect of the value for money of public financing of the research 
base, in the case of the JET – 1998; and wish by the member states of the CERN 
to display an intellectual property and technology transfer policy – 1999). 

 
• In both cases, it is also interesting to note that the scientific teams working on the 

Large Facility act as consultants and advisers for technology transfer projects. The 
organizations in charge of spin-off as such are outside institutions (Oxford 
Innovation Limited for the JET and the St. Genis Technoparc for the CERN). It is 
also important to note the strong link between these organizations and local 
incubators and other science parks. 

 

Note that these “external” structures are firmly rooted in the local economic fabric.  
For that reason the public authorities play an active part: 

- by offering facilities such as incubators, science parks or technoparks, and 
- by providing start-up funds, loans or grants enabling them to take full advantage 

of the economic development potential in technology transfers. 
Regarding this point, we can even think of competition between regions or counties 

as an incentive for more initiatives from these actors.   

 
 
 
These initial points and a few additional comments are treated in greater depth in the 
following two sections. 
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II.1. Contractual relations between the 
Large Facility and Industry 

 
Note that in neither of the two cases studied was regional development an issue. 
The reasons for this were very different in each case: a non-interventionist policy for the 
JET; and the concern to ensure fair returns ("Not favouring countries situated far from the 
equipment", was how it was explained to us during our visit) in the case of the CERN. 
 
Yet feedback from these two cases reveals strong similarities in the impacts of the 
Large Facility on the local economy, in both the construction and operational phases: 
1- Increase of average salaries in the region; 
2- Small contracts with local suppliers; 
3- Dynamism of the region and other intangible effects. 
 
The first point is of no direct interest to us here. We will, however, consider Points 2 and 3 
more closely. 
 

II.1.1 Local spin-off 

• II.1.1.a. Small contracts to local suppliers 
 
A study on the JET experience between 1978 and 1991 estimates that 34% of all 
contracts relative to the JET were awarded to local businesses. These contracts were 
primarily "small", i.e. under the threshold of calls for tenders (approximately 150 Keuros). 
 
The CERN has less statistical data on the subject, but an initial estimation sets the direct 
impact on services and supplies at around 3 to 4 local jobs created for one CERN job (the 
figures seem stable since 1995). 
 
In both cases it emerges that for services, manpower is always recruited locally (except 
for engineering firms). 
 
Small orders (small supplies and services that do not exceed the threshold at which 
a call for tenders has to be made) have a strong local impact. This spin-off was 
completely spontaneous, for no incentive measure (such as compulsory local outsourcing) 
had been taken to ensure that the local economy benefited. Likewise, no effort was made 
by the JET or the CERN to support local SME-SMI at the beginning of the projects (which 
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did not prevent local public authorities from taking some "independent" measures such as 
Business Link, a British government agency). 
 

• II.1.1.b. Regional dynamism and other intangible effects  
 
In terms of local dynamics, we wish to highlight the role of these Large Facilities on 
training. 
Students can spend periods of training at the facility (up to two years, in the case of the 
CERN) and do their PhD there. The CNAM (Conservatoire national des arts et metiers) 
even has a branch at the CERN (one quarter of the teachers there are CERN employees) 
and a summer school that hosts 120 students every year. 
 
Intangible effects primarily concern: 

- Experience gained during contracts and quality standards: 
JET contracts have the effect of promoting the development of a high-quality SME-SMI 
fabric. Its quality standards have been a good reference for these firms when seeking 
other opportunities. 
In the case of the CERN, similar effects have been observed in terms of technological, 
commercial, organizational and immaterial benefits (for the record we note the 
following effects, in order of importance: new products, diversification; international 
cooperation, reputation; quality management, reduction of production costs; collective 
learning, development and/or maintenance of a critical mass of competencies). 

- Concentration of resources and expertise in the same place; 
- Attraction and retention of high-tech. 

 
The latter two factors act as a showcase for firms in other areas, whose interest is 
thus stimulated. 

 

II.1.2 Contracts subject to a call for tenders 

As regards contracts necessitating large investments in R&D, the call for tender 
procedures place a de facto limit on any type of industrial policy action. 
 
In this respect, one of our interviewees noted that French industry is sound and competent 
enough to win contracts through calls for tenders, without any specific measures being 
required. These considerations prompted the same person to state that if the ITER were 
built in Spain, nothing would change for the French high-tech industry. 
 

• II.1.2.a. Data bases  
 
Both the JET and the CERN teams have worked on building up data bases containing 
the competencies of firms operating in the technical areas that concern them. 
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These bases are designed to help with market studies during the formulation of calls for 
tenders. Market studies are standard procedure at the CERN and concern the technical 
and commercial aspects of firms as well as their size-market ratio. The CERN data base 
contains 25,000 references (by comparison, the ESA data base, which has 1,000, is much 
smaller). 
 
These bases are furthermore useful in creating processes of information-training, when 
available competencies are inadequate. This is how the JET Fusion and Industry 
Department uses its company data base, as a vehicle for communication. It enabled it to 
bring together over 70 firms at an open day on the opportunities to be provided by the 
ITER. (See the letter Fusion Business N° 22 on the site www.fusion.org.uk/industry). 
 
As far as training actions are concerned, we were told in the comparative studies that no 
procedure has been set up to maintain the competencies of firms during inactive 
periods. It seems that the high-tech firms which have contracts with the JET or the CERN 
do not receive the majority of their business from these two Large Facilities. They are 
therefore not forced to maintain their competencies at such a high level ad vitam. In 
contrast, the reputation gained as a consequence of a contract with the CERN or the 
JET seems to be a strong enough incentive to justify investments that always fulfil 
the needs of these two facilities. 
 

• II.1.2.b. Management of contracts  
 
We also focused on the management and follow-up of contracts. 
There again, similarities appeared in the management methods of the CERN and those of 
the JET. In both cases the modes of interaction between firms and the team of the Large 
Facility were not systematically formalized; they often involved a lot more than what was 
set out in the contract, or in a different form. As we were told during an interview at the 
CEA, the two parties maintain close but informal and flexible relations. These 
practices are the result of "organizational learning", for the teams that currently work at the 
CERN and the JET (like on Tore Supra) are the "second generation". Their predecessors 
were more assemblers of technology, doing everything themselves. But although today's 
researchers no longer build equipment, they are closely involved in its development. 
 
Note, however, that even if these close interactions are not entirely formalized, they 
remain possible to the extent that the staff of the Large Facilities are mobile and available. 
 
In this respect the staff mobility programmes remain an asset for familiarizing both parties 
with their partners' constraints. This point is also crucial for knowledge transfers, as shown 
in the remaining part of this chapter. 
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II.2. Economic valorization of research 
undertaken at the Large Facility 

 
At both the JET and the CERN, considerations pertaining to valorization (i.e. transfer of 
knowledge, know-how and technologies) were taken into account at a late stage. Yet in 
both cases our interlocutors pointed out just how great an effort needed to be made 
to involve the researchers in these actions. In their opinion this warrants the 
decision to set up transfer structures as soon as possible. 
 

II.2.1. The Large facilities’ valorization potential 

• II.2.1.a. Transfers at the CERN and the JET 
 
Although the potential is "in the walls" of the Large Facilities ("If one looks, one finds" 
claimed one of our interlocutors), valorization is still foreign to researchers in basic 
science. Their main constraint remains the realization of their research programme 
without concerns for transfers or diversification of their knowledge. 
Neither of the two case studies revealed an incentive mechanism for researchers, but 
reflection in this respect is under way at the JET. Note, for example, that no mechanism  
exists (yet) guaranteeing a position in research should the project fail, unlike the situation 
in France since 1999. 
 
As evidence of the huge potential that exists, the initial results of transfer experiences at 
the CERN are highly encouraging. 
Currently, the CERN database contains 161 recorded technologies 
(http://dbnetra01.cern.ch:9000/pls/ttdatabase/display.main). In 2002 there were 72 
transfers (30% in the region), in the following forms: 

21 patents 
48 licences, 24 of which are a source of royalties for the CERN 
7 start-ups 
18 partnership agreements 
5 consulting agreements 
7 service contracts 
1 case of standardization. 

 
The spin-off of transfers at the JET has not yet been evaluated and is certainly less than 
that of the CERN. It seems, however, that the first attempts have been fruitful since 
successful transfers with Walsh Scientific Ltd., Microsoft Research, Dunlop Aviation and 
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Reaction Engines Ltd. have been recorded (these examples are described on the CD 
Rom "Fusion with Industry", available at: www.fusion.org.uk/industry). 
 

• II.2.1.b. Organisation of in-house valorization structures 
 
These results have been obtained through two different organizational models: 

- At the JET, the Fusion and Industry Department seems to be limited and 
centralized, and organizes numerous communication actions. According to our 
interlocutors, it seems that actions such as distribution of brochures or CD Roms 
have more impact on researchers because they are more meaningful (e.g. 
illustrated with examples) than lectures and exhibitions on technology transfer. A 
recent initiative was a clever mix of these two methods, in the form of seminars 
with researchers who have themselves conducted technology transfer operations 
(these are the "industry champions") and share their experience; 

- At the CERN the wish to transfer technologies and know-how has resulted in the 
creation of a large Education and Technology Transfer Division which now 
generates enough income to cover its costs. It is organized in a matrix structure 
based on representatives in all the CERN divisions. 

 
• II.2.1. “Human capital” potential  

 
Knowledge and technology transfers are also strongly encouraged by the mobility of staff 
(tacit knowledge) during the design and building of equipment or during cooperative 
agreements. 
Reflection on these processes has recently been initiated at the JET. At the CERN it is 
already well under way and employee statuses are changing. Employment contracts are 
now shorter than three years and are renewable once only. A large proportion of the staff 
move on into industry. In 1999, for example, of the 120 PhDs employed by the CERN, 
roughly 60% went on to work in industry (computing, finance, communication), 25% at 
university, and 15% in research. 
 

• II.2.1.d. Intellectual property  
 
An important point must be mentioned, concerning intellectual property. No organization 
that wants to valorize its intellectual and technical assets can afford to disregard this 
aspect, especially since knowledge is often produced jointly with industry. During our two 
case studies our interlocutors stressed the importance of considering the rules of sharing 
of intellectual property before any attempt at valorization. 
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II.2.2. Means for technology brokering and projects management 

The activity of projects brokering and managing requires competencies and resources that 
are not available within the Large Facilities. That is why this activity has been outsourced 
in both cases: to a private concern (Oxford Innovation Ltd.) by the JET, and to a semi-
government organization (St. Genis Technoparc) in the case of the CERN. 
According to the different development phases, the running and financing of CERN 
projects are organized as follows: 
 
 

Phase 1: 
R&D for the 
CERN 

Application 
 CERN financing 

Phase 2:  
R&D excl. 
CERN 

Prototype 
 

TT CERN and outside financing 

Phase 3:   
SME/SMI 
Products 

Industrial and venture capital 
financing 

 
 
Note that both these structures are firmly rooted in the local economic fabric. For that 
reason the public authorities play an active part: 
- by offering facilities such as incubators, science parks or technoparks, and  
- by providing start-up funds, loans or grants enabling them to take full advantage of the 
economic development potential in technology transfers. 
 
A case in point is the Haute-Savoie region which created a start-up fund (Thésame) that, 
among others, financed a CERN spin-off project, Agilium (www.agilium.fr), now one of its 
success stories. Owing to its foresight and dynamism, this region has benefited fully from 
the growth potential of this Large Facility. 
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III 

Recommendations 
 
 
 
The mechanisms and institutions favoured in these two cases are now compared 
with the hypotheses that we deduced from our literature review (March 2003 
Progress Report) and that are briefly set out below: 
 
 
We posited that if the Cadarache pole is to have a strongly attractive effect, it must meet 
certain economic, industrial and technological criteria that we have called "attractiveness 
factors". These can be grouped into two main categories: 

- so-called "traditional" factors, relating to economies of scale and increasing 
returns;  

- factors related more specifically to clusters of the "technology core" type, 
concentrated more on effects linked to technological and knowledge externalities. 

We then defined the "large group factors" concerning the establishment of large groups' 
subsidiaries. 
 
Our following step consisted in showing that the "growth factors" of clusters are based 
essentially on the quality of interactions between the actors and on rules governing them 
(which will have repercussions on internal transaction costs of the cluster). These 
interactions guarantee a mutual learning capacity and therefore allow specialization 
(creation of a particular local speciality). 
 
Finally, in the third step of our literature review we highlighted the particular role that 
economic and industrial policies can play in providing the above-mentioned factors. 
This is based essentially on the exploitation of externalities and the creation of synergies.  
 
The creation and development of a cluster is thus a long process of investment in human 
capital and new business creation, requiring time and effort, and involving high risks. 
These mechanisms demand huge efforts in promoting all kinds of organizational and 
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technological infrastructure, creating new businesses and institutions, and so on. Actions 
aimed at improving interactions between actors of the cluster thus appear essential for its 
creation (mediation actions). Subsequently, the actions that facilitate the logics and 
dynamics of entrepreneurship will open the way to the growth of the cluster, in terms of 
growth either of incumbent firms or of number of firms present (incentive actions). 
 
 
The comparison of these “literature” factors with elements drawn from the two case 
studies is detailed in the following sections.  
 
 
How to read the tables: 
 
For the sake of clarity, we have presented the recapitulative tables of factors opposite our 
comments.  
To each table we have added two columns to indicate the presence or not of the factors in 
our case studies ("Presence?" column) and the existence or not of actions by the public 
authorities, relative to these factors ("Action?" column). 
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"FAMILIES"  CATEGORIES OF FACTORS EXAMPLES PRESENCE ? ACTION ? 

Additional activities (services and 
other related industries) 

Services: research and design; energy supply; 
building; cleaning; temporary staff; catering; 
stationary; etc. 

Yes 

Natural resources Raw materials, water; etc. Yes 

Transport (and communication) 
infrastructure 

Road infrastructure; high-speed network Yes 

Productivity of manpower   N/A 

TRADITIONAL 
FACTORS 

Markets/outlets Guaranteed: ITER Yes 

Local scientific advantages 
Universities; SME/SMI under contract with the CEA; 
large firms 

Yes 

Technical competencies Highly qualified staff Yes 
"TECHNOLOGY 
CORE" FACTORS 

Managerial competencies Management; marketing; finance; sales Yes 

Long before 
the cases 
studied 

Tax incentives for research 

Tax credit for research; tax credit for innovation; 
reduction of social charges paid by employers for 
research positions – to support the maintenance of a 
pool of qualified researchers 

Partly 
"LARGE GROUP" 
FACTORS 

Incentive legal and regulatory 
measures 

Intellectual property rights; legislative and regulatory 
climate favourable to nuclear facilities 

Partly 

The province 
of international 
authorities 

     
     

Table 1.Attractiveness factors  
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III.1. Large Facility- Industry relations 
 

III.1.1. Attractiveness factors 

In the literature we identified a set of factors required for a Large Facility-Industry 
relationship to exist. These are listed in Table 1. The present section recapitulates these 
points and compares them to the information obtained in the case studies. 
Our comparison shows that our initial approach did not cover all the relevant points. We 
remedied this shortcoming in our questionnaire. 
 
 
The points concerning so-called "Traditional" and "Technology Core" factors were 
not developed in the case studies, following our second meeting with the steering 
committee (13 March 2003). These factors were considered as "already guaranteed" 
when Cadarache submitted its candidature to host the ITER. 
 
It was, moreover, considered difficult to evaluate these dimensions at this stage 
since the CERN was built in the 1950s, the Culham campus was founded in the 
1960s, and British universities have been established at Oxford for far longer. 
 
Note, however, that staff interviewed at the JET and the CERN attested to the large share 
of economic impact ascribable to services. This is consistent with our findings in our case 
studies of clusters reported in the March 2003 Progress Report. 
 
 
Regarding the "Large group" factors, note that CERN contracts are exempt from VAT. 
This can be considered as a fiscal measure to promote R&D expenditures by firms that 
submit tenders. The CERN also has a flexible intellectual property policy that can prove 
stimulating for contracting firms and laboratories. Their actions are not, however, within 
the competence of local actors but clearly within that of the international committee at the 
head of the CERN. 
This point is interesting because it is a criterion of attraction for firms, but is not a 
leverage for action by local actors. The implementation of these actions will depend on 
the legal structure of ITER and the responsibilities of the different entities (international 
entity, European entity, French entity). 
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"FAMILIES"  CATEGORIES OF FACTORS EXAMPLES PRESENCE ? ACTION ? 

Relations between "academic" 
research and engineers from the 
partner firms (suppliers) 

Exchange of feedback; creation of mixed teams;  Yes No 
SPECIALIZATION / 
LEARNING 

"Dense" job market Many local opportunities for career mobility. Yes No 

Conventional cooperation 
European contracts; cooperative contracts (co-
development); consortium agreements 

Yes (flexible) No 

Interpersonal relations 
Informal interactions at conferences and symposiums 
(building an international conference centre); 
professional societies 

N/A No 

UNCERTAINTIES / 
NETWORK : 
FLEXIBLE AND 
RECONFIGURABLE 
ORGANIZATION Associating university training (and 

pre-university) 
Anticipating / adapting university, engineering school 
and high-school education to local needs No No 

 
Table 2. Growth factors 
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III.1.2. Growth factors  

The growth factors are listed in Table 2.  
This second set of factors is more easily identifiable in our case studies, where more 
details are given on relations between industry and the Large Facilities. 
 
We have seen that for supplies and services below the threshold over which firms have to 
tender, local spin-off is substantial and relatively spontaneous. It provides an initial frame 
for local economic growth. 
 
As far as large contracts are concerned, the public authorities' actions are limited. They 
simply constitute data bases with a view to possibly providing information and training to 
firms. 
We have also seen that the flexibility of contracts and the availability of staff are key 
elements in the successful development of complex systems for Large Facilities. 
This point supports one of our starting hypotheses on the flexibility and 
"reconfigurability" (adaptability) of the organizational structure. Here again, this 
point does not directly concern local actors. 
 
 
As we mentioned it in our introduction, it is not because a dynamics emerged 
spontaneously that there is no need for local actors’ actions. The case studies reflect 
the idea that competition can trigger a local dynamic for "small" contracts. They provide 
us with a minimal estimate of what can be expected from the implantation of such a 
Large Facility as ITER, letting aside the impact of the local actor’s initiatives to 
boost the “spontaneous” dynamics. 
 
Actions to prepare the breeding ground of firms are feasible and from our review of 
the literature, we expect them to boost the “spontaneous” spin-off effects. These 
would require the constitution of a database and possibly the availability of training and 
expertise so that local firms can acquire the necessary level of knowledge and know-how. 
 



Renelle Guichard, IMRI, Université Paris – Dauphine 
July 2003  

19 

The following recommendations can thus be made: 
 

DISSEMINATING INFORMATION ON ITER AND PROJECTED 
SERVICES AND BATCHES 
 
For this purpose, communication actions on ITER projected services and 
batches have already been launched in Culham by the JET team, 
among firms working for them (from SME to the biggest firms).  
The database of businesses identified and contacted will be useful later 
in finding technological partners. 
 
 This can be undertaken through a website that provides the 
necessary information and gathers the intentions of the firms (but also, 
as seen in the case studies, through CD Roms, brochures, roadshows, 
…).  
 
 
EVALUATING THE LOCAL/NATIONAL/EUROPEAN INDUSTRIAL 
FABRIC  
 
In order to propose adequate actions, the local actors (whether public or 
professional institutions) need to have a clear state of the available 
competencies. 
 
  Reflection on these lines has already been initiated at the CEA 
by the ITER project team of the Controlled Fusion Research 
Department which is in the process of constituting a data base of local 
competencies and expertise with the help of the IDEP (Aix-Marseille 
University). 
 
 
TRAINING AND PREPARING FIRMS 
 
Training and “preparation” actions are to be understood as an answer to 
the previous recommendation: if the evaluation puts the light on 
identified deficiencies, the local actors (including professional 
associations, local universities, engineering schools, …) can think of 
training schemes to remedy these deficiencies. One of our interlocutors 
even suggested small pre-contracts for this purpose. These would help 
to assess the feasibility of a project by a firm and thus to evaluate its 
shortcomings.  
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  As a concrete proposal, we can also mention a type of initiative that 
has not been found in our case studies but that seems no less 
interesting: associating training programmes in occupational high-
schools or universities with local technological trends. High schools 
and universities could respond to changes by proposing new 
programmes and operations closer to the needs of the Large Facility and 
firms in the area. This is the US "entrepreneurial university" model. 
 
An alternative consists in considering the notion of a "platform" for 
ITER. This terminology of the European Commission accounts for the 
fact that ITER is at the intersection of training, research and transfer 
activities. We still need to define the practical terms of this type of 
structure which at this stage has been concretized only in applied 
research contexts. 
 
  This proposal is close to that of “clustering” (i.e. implementing 
synergies) the ITER cluster with identified already existing regional  
clusters, such as that of optics, mechanics or robotics. 
 
 
“INSTITUTIONALIZING” THE INTANGIBLE EFFECTS THROUGH A 
“ITER-PROOF” LABEL 
 
As a means to amplify the intangible local “showcase” effect, one could 
envisage to create a certification “label” for all the firms which worked on 
the ITER project, thus recognizing their high quality standards and acting 
as a catalyst when seeking further contracts. 
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"FAMILIES" OF FACTORS CATEGORIES OF FACTORS EXAMPLES PRESENCE? ACTION? 

Science-Industry interface 
infrastructure 

Shared laboratories; incubator, common platforms Yes Yes 

Infrastructure to host firms 
(SME and large groups) 

International Chamber of Commerce; Training 
programmes on constraints inherent in the ITER 
cluster in terms of certification, qualification, etc. 

Yes Yes QUALITY AND DENSITY OF 
RELATIONS BETWEEN 
ACTORS 

Organisation of research on 
fusion at European level 

Reinforcement of coordination (integration) at 
European Commission level on the basis of Article 
169 or ERA-NET. 

N/A  No 

ABSORPTIVE CAPACITY OF 
SCIENTIFIC RESOURCES 
AND NEW TECHNIQUES 

Grants, subsidies. 

Organized according to a Local Innovation Plan or 
a Thematic Innovation Plan (by sector); modalities 
of coordination of the various national or regional 
points of contact 

No No 

 
Tableau 3. Factors of mediation 

 

Structures for access to capital Venture capital funds; Start-up funds Yes Yes 

Structures for assisting projects Incubator; business nursery Yes Yes 
ATTRACTIVENESS 
POTENTIAL OF THE 
CLUSTER VIS-A-VIS 
INVESTORS 

Absorptive capacity of new 
financial resources 

Business centre; incubator; local development 
agency Yes Yes 

 
Tableau 4. Incentive factors 
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III.2. Valorization of large Facility 
research  

 
As regards the valorization of research, the factors from the March 2003 Progress Report 
to which we would like to compare our empirical results are set out in Tables 3 and 4 on 
the opposite page. 
Here, the case studies provide us with a clear overview of the public authorities’ 
leeway. 
 
 
Local actors (in the sense of "collective actors", i.e. industrial associations, employers' 
unions, public authorities or research actors) have a preponderant role for the emergence 
of an economic dynamic based on technology transfer by the Large Facility. 
This point corresponds to our hypothesis concerning the role of mediation by local 
authorities, which have to implement the means through which spin-off project 
managing structures, experts, consultants, and project financiers can meet. 
These structures have to be based on the existing network of business incubators in the 
PACA (Provence-Alpes-Côte d'Azur) region. 
 
Concerning facilities for hosting foreign firms, it seems that less action is required. Firms 
that wish to have staff on site generally send only one or two people. The CERN has 
offered to host these people in its Technoparc. 
 
The organization of the community of researchers in fusion research was not 
examined in the case studies. It seems that structuring in associations remains relevant 
for the ITER. These measures depend directly on the European authority; under no 
circumstances are they in the hands of local actors. 
 
Factors relative to the absorptive capacity of the local fabric, which incorporate 
proposals such as a Local Innovation Plan or Thematic Innovation Plan were not 
encountered in our case studies. This confirms that valorization actions are not linked 
to regional development as is often the case in France. These tools nevertheless remain 
at our disposal if financing by the regions is inadequate (they are European funds). 
 
For the same reason, the Local Development Agencies were not mentioned by our 
interlocutors. Here again, the existence of this intermediary is an opportunity to grasp. 
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These points show what role local actors should play in the promotion and activation of an 
economic dynamic based on transfers of knowledge and technology by the Large Facility. 
The case studies show that the dynamism of local actors enables them to reap the 
benefits of valorization that would go to other regions if they remained passive. 
 
In this case the existence of French regional intermediaries (both territorial – development 
agency, chamber of commerce and industry, etc. – and sectoral – Technoparc, business 
incubators, technology research and innovation networks, etc.) is a promising asset. 
 
 
Our recommendations are thus as follows: 
 

INTERNAL COMMUNICATION ACTIONS AND INCENTIVE 
MECHANISMS TOWARDS VALORIZATION 
 
In order to develop and foster a culture of valorization and technology 
transfer among the scientists involved in the ITER project, it is necessary 
to start early with actions of communication on the potential 
diversification of their knowledge. 
Incentive actions  can even be implemented, to encourage and support 
them in such a new activity. 
 
  Such communication actions can take the shape of internal 
seminars, a news bulletin… while incentive mechanisms can be relative 
to job mobility, awards, financial rewards, … 
 
 
IDENTIFYING THE PROPER LOCAL ACTORS 
 
As noted in the March 2003 Progress Report, the innovation dynamic 
emerges more specifically in certain places not only because certain 
firms are more sensitive than others to the effects of interaction and 
learning, but also because of the choices made by public authorities 
which act as mediators between individual actions and collective 
structures. 
Our problem here is not to develop local structures for the 
valorization of research or technology transfer. It actually appears 
that the PACA region has a profusion of such structures (Impulse, 
Belle de Mai and East PACA incubators; Technopoles of Avignon, 
Arbois, Château Gombert, Luminy, Sophia-Antipolis and Toulon, a 
regional seed-fund structure, …) and thus benefits from a large 
"institutional network". These structures are all potential spin-off 
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supporting structures. The question here is rather to identify which 
structures are the most appropriate. 
 
  The first action to be undertaken is to identify the proper local actors 
to involve in the “transfer” actions.  
 
 
ORGANIZING AND COORDINATING THEIR ACTIONS 
 
Once the proper interlocutors have been identified, there still is a need 
for coordination between them and also pro-activity and the 
implementation of strong incentive measures by the public 
authorities. Accommodating support policies can play an important part 
in the development of an economic dynamic.  
 
  Apart from investing in education and training, the public 
authorities can play an important part by facilitating and supporting 
entrepreneurship (through tax credits, subventions…). It is important 
that the two types of measure be applied in a complementary way. 
 
 
ANTICIPATING FUTURE NEEDS 
 
Finally, apart from these general structures, it will be necessary to 
develop financial support structures for businesses (around equity 
capital, for example), so that the corporate spirit can flourish in the local 
context. 
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III.3. Concluding remarks 
 
The two literature review and case study exercises proved to be highly 
complementary here. 
 
Some elements had not been highlighted in the literature review (e.g. "intangible effects"), 
while others, expected a priori, did not appear to be relevant in the case studies 
(especially the action of public authorities in Large Facility-Industry relations).  
 
For this reason the distinction between the two aspects of "contractualization" and 
"valorization" proved to be a relevant framework for analysis, in terms of both economic 
impact and public authorities' leeway for action: 

- the "contract" aspect generates spin-off in the shorter term, which is 
evaluated more accurately in the impact studies and is therefore more easily 
"visible" in terms of economic growth; 

- in contrast, the "valorization" aspect is based on a considerable effort by the 
local public authorities, but is not as easily evaluated in terms of spin-off as the 
"contracts" aspect. 

 
This time difference in the perception of effects should not hide the fact that valorization 
mechanisms participate largely in the emergence of a technological and economic 
dynamic and are strong vectors of attraction for firms in other sectors. Note that during our 
two case studies our interlocutors emphasized just how much effort needed to be made to 
involve staff in these actions. According to them this justifies involvement in the creation 
of transfer structures as soon as possible. 
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