
 

Nanosciences - Nanotechnologies 
 
 

Common recommendations  

1. Initiating a vast program 

In order to give France better chances to face the technological challenges of the future, the 
Academy of Sciences and the Academy of Technology consider that an ambitious national 
large-scale research project1 in the field of nanotechnology is necessary. This project would 
consist of a vast program for creating the indispensable infrastructures at the local and 
regional levels, encouraging fundamental research to explore the field of nanosciences and 
investigate new concepts in nanotechnology, stimulating exploratory research in specific 
applications, promoting innovative developments and defining strategic goals.  

Recommendation 1 : to launch a major interministerial program aimed at providing the 
French research network with an organization and means for ensuring that our country takes 
the forefront in the field of nanotechnology and in the implementation of its industrial 
applications.  

2. Organizing diversity  

To ensure that such a vast nanotechnology initiative remains coherent, a structure should 
be created to coordinate the program among the many operational institutes concerned. It 
should be able to distribute direct financial support to some of these institutes, in particular in 
the case of projects having a strong interdisciplinary component or requiring the 
implementation of means of production. This structure, or « National Agency for 
Nanosciences and Nanotechnologies », should be created for a limited duration with the 
specific goal of organizing the human, material and organizational means during the 
launching phase of the nanotechnology program in France. Furthermore, it will be responsible 
for organizing the strategic debate on the evolution of the field and also for regularly 
publishing the list of specifically identified goals and the strategy adopted to reach them. 

                                                 
1 By « national research project », we mean here a major inter-ministerial political decision regarding research. 
Its goal would be to raise French research in the nanosciences and nanotechnologies, as well as the necessary 
infrastructures, to the same level as in other similar countries. The challenge consists in encouraging a large 
number of French research laboratories to move their research towards applied or fundamental themes having a 
strong economic potential that can fulfill both the expectations of  industry and the demands of society. The 
current initiatives of the Ministry of Research, although quite welcome, are not at all sufficient. 
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Recommendation 2 : creation of a  structure responsible for coordinating the 
nanosciences/nanotechnology initiative and for organizing the strategic debate on the goals to 
be pursued; regular evaluation of the actions of this structure and its procedures. 

3. Learning how to work together  

In order for French research to embrace heartily the fields of nanotechnologies, the current 
structures must be made more flexible and individual researchers and research groups must be 
encouraged to work together to reach a critical mass2. The interdisplinary character of 
nanotechnology requires that the various research partners be encouraged to work together, 
crossing the traditional boundaries between disciplines, and that new organizational structures 
be adopted within as well as among the various institutes. 

Recommendation 3 : encourage the creation of interdisplinary research groups and 
structures within associated institutes, endowed with specific funds and readily identifiable by 
potential industrial partners; promote the creation of partnerships between institutes and local 
partners to manage the infrastructures dedicated to nanotechnology and their technical 
personnel. 

4. Updating and generalizing the indispensable infrastructures 

In order for French research to find its place within European research and with respect to 
industry, it must be given the means to find its place at a scientific and technological level that 
it deserves. For this, it must be endowed with means that are comparable to those of its 
partners and competitors. The necessary new infrastructures concern in priority regional 
centers of intermediate size that can offer scientific groups moving towards projects in 
nanotechnology easy access to nano- or microproduction workshops adapted to their needs.    

Recommendation 4 : initiate a plan for equipping universities and other educational 
institutions with medium size equipment dedicated to nanotechnology research (level 2 or 3 
infrastructures). 

                                                 
2Some applied fields - in particular those concerning the pre-industrial phase - require the creation of 
consortiums with a critical mass, bringing together partners from various disciplines that are not all naturally 
involved in the field (for example, mechanics to solve some of the technological aspects of magnetic stocking). 
In this respect, we find that in the United States, groups working in the nanotechnology field are often under the 
leadership of young professors aged 35-45 years and of a characteristic size of about twenty people (senior 
investigators, post-docs, graduate students) with few permanent researchers. This organization makes it possible 
to pursue true projects in nanotechnology. It has the advantage of being flexible in its teaching organization and 
responsiveness to new ideas. In Europe, laboratories tend to be linked to the duration of a professor's tenure. 
These professors are in general 40 to 50 years-old and sometimes they lead very large groups that are constituted 
by an increase in the number of hired personnel complementing the initial group that came with the professor as 
part of a negotiated package. Such a professor is frequently recruited in competition with other prestigious 
international institutions. Such a situation cannot be transposed to France, where the teaching and research 
structure is highly centralized and other modes of organization must be found to reach similar results.    
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5. Investing wisely  

In order to make all partners involved in the national research effort competitive in the 
field, it is essential to set aside funds for contracts, a provision that is currently lacking. This 
financial support must be distributed in a diversified way, as calls for projects that require 
laboratories to work in partnership with other laboratories or with industry to tackle a specific 
problem, or as calls for much less specific proposals that will give rise to original and 
innovative projects. Moreover, an efficient political effort towards product development in the 
field must allow start-ups an easy access to the micro-and nano-production workshops to help 
them initiate their activity (research in prototype construction). 

Recommendation 5 : distribution of financial support for projects and infrastructures on a 
competitive and contractual basis3; a significant portion of the contractual finances should be 
earmarked for supporting open-ended projects (i.e. projects having an objective that has been 
decided by the authors of the project) with the ultimate aim of rewarding the inventiveness of 
the research and technological partners; use of commercial development as a criteria for 
awarding infrastructures (in particular to incite the creation and the implementation of 
procedures to help start-ups getting off the ground). 

6. Promoting a policy benefiting human means and directed training 

One of the main challenges we face when launching new topics is that of human resources. 
Nanosciences and nanotechnologies must be endowed with permanent staff and doctoral 
students.  Numerous departures of the permanent academic staff are to be expected in the near 
future due to retirement and the agency dedicated to nanotechnology should take advantage of 
this in order to redeploy positions in favor of the new field coming under its responsibility. 
The agency should also receive the means (research funds and CIFRE grants) for doctoral 
students and reallocate them so as to have an impact on training as is the case for training 
contracts in other countries. 

Research in the nanosciences and nanotechnologies often requires an interdisciplinary 
approach. This does not mean that the training that is required is general in the sense of broad 
and unspecialized, but that undergraduate and graduate students, as well as researchers, 
should acquire sufficient knowledge in other fields than their own in order to be able to 
communicate and cooperate with other specialists. Hence, it is advisable to introduce at the 
undergraduate level some general modules from other disciplines along with instruction in the 
nanosciences and nanotechnologies. At the graduate level, interdisciplinary modules should 
be created (for example, molecular biology for physicists, measuring techniques for 

                                                 
3 Competitive procedures (call for proposals) encourage the various partners to come together and submit 
coherent projects with specific aims (all encompassing projects are not realistic!). Some redundancy in 
infrastructures is inevitable in order to be efficient. 
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biologists, biochips for physicists, physics of electronic components for chemists, 
microtechnology for biologists, and more).  

Finally, an overall training in technological tools is essential and is not yet widely offered 
in our country. In particular, technological schools with undergraduate, graduate and 
postdoctoral training capacities must take on this role.  

Recommendation 6: creation of undergraduate, graduate and postdoctoral courses to 
familiarize and train students in the nanosciences and nanotechnology fields; adoption of a 
policy that ensures human resources. Offer training in the modern tools of production so that 
students are familiar with modern technological and measurement tools. 

7. Looking further ahead 

In order to lead a coherent policy, projection into the future is necessary and must be made 
on a continuous basis both to give a direction to the program and adapt it continuously to the 
newest emerging subjects in this fast-moving field. The industrial know-how must also be 
integrated (for example, miniaturization) to the new concepts and processes developed 
through research (for example auto-assembly). In order to promote constructive interactions 
between the various partners and ensure the pertinence of the chosen goals, it is essential that 
industry be involved in defining the strategic objectives of the program4. The prospective 
effort must bring together scientists, engineers, representatives of the various ministries 
concerned and industry. 

Recommendation 7 : to involve industry in the elaboration of strategic goals and in their 
updating. 

 
 

                                                 
4The organization created by the semi-conductor industry (MEDEA, succeeding JESSI) defines the direction of 
European actions and offers an interesting point of comparison. In this case, industries in the field have 
contributed the means and defined the objectives and this has produced a positive impact on the field. 
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