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Executive summary 

 

 

This report presents the results of the FUTURPROD Think Tank which took place from January 
2012 to June 2013. It responds to three objectives formulated by the NRA in the call for the 
initial project: 

- Imagine production systems for 2030. 
- Extensively renew scientific approach in order to go into industrial production as a 

system with multiple dimensions: technical, organizational, economic, human and social. 
- Contribute to the development of future NRA programs by defining a set of thematic 

research priorities. 

FUTURPROD was supported by the G-SCOP Laboratory, Grenoble INP, and three national 
research networks: AIP-PRIMECA, GDR MACS and the French Society of Chemical Engineering. 

The project was based on a group of 36 experts, production system academics (engineering, 
human and social sciences), industrialists and their representatives, structured in clusters, study 
centers for societal issues. The experts were chosen for their scientific excellence and their 
involvement in the academic and industrial networks, nationally and internationally. The 
consortium was formed this way in order to make it possible to aggregate all the skills and 
expertise required to address the scientific complexity of the subject "production system" and 
industrial diversity (goods and process industries, industry service companies, high tech 
industries, production technologies industries, large companies, SMEs). 

The FUTURPROD Think Tank was organized around three main stages and six collaborative 
workshops. The chosen prospective methodology is one of the scenarios that has been 
developed by the association FUTURIBLES. 

The first phase of the project allowed identification of an object which is shared between the 
various players, in particular through the creation and analysis of a documentary dealing with 
production systems. During the second phase, the experts imagined what the production 
systems could be in 20 years time. Three scenarios appeared from this prospective study. All 
three are crossed by large-scale technological, organizational and social changes. In the third 
and final phase of the project, the experts identified 10 research issues to deal with these 
changes, which were then divided into 43 research themes. 

FUTURPROD finally issued a set of research recommendations which were included in a NRA call 
for project as part of its programming in 2014 (challenge N°3: stimulate industrial renewal). 
 

Which production systems for 2030? 

The experts have identified three deliberately proactive prospective scenarios 

Scenario 1: Key enabling technologies with high added value 
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In this scenario, the French and European production systems which were strongly affected by 
the financial crises of 2008 and 2011 are organized around generic technologies with high 
added value, all of the R & D chain, industrialization and manufacturing is done in France. 

Scenario 2: Multi-scale circular organizations  

In this scenario, the increasing importance of social networks and non-governmental 
organizations contributes to a collective awareness of worldwide humanitarian and 
environmental problems. This societal demand converges with the problem of the 
manufacturers who have more and more trouble stocking up with material and energy. Circular 
organizations integrate the dual objective of producing closer to the territories whilst addressing 
the need to implement a global vision 

Scenario 3: Neo-industrialization in a renewed social contract 

In this scenario, the economic, social and environmental crisis that France has faced for several 
decades is leading to a full overhaul of social relations. Economic logic, social logic and 
environmental logic are no longer conflicting. 

Three major industrial changes underway 

The clear result of this prospective work is that three major industrial changes transverse all 
scenarios. 

First change: an industrial performance in line with the expectations of society 

Industry is becoming a central and open player in the society in which it lives. Industrial 
performance must be completely redesigned from a societal perspective, including a strong 
demand for security and clean production but also better synergy between the territories and 
industrial production, which obviously includes the economy. 

Second change: new players in industrial systems 

New stakeholders, just as legitimate as historical parties, are joining the circle of key players in 
production systems. Public authorities and management and the workforce have to perform 
their part to the full. The citizens, the individuals within social networks and the NGO emerge as 
fully-fledged partners. We must invent and build a way to interact with all these players sprung 
from different logics and cultures. 

Third change: the arrival of a new kind of key enabling technologies will revolutionize 
manufacturing technologies 

Miniaturization, the minimization of consumed energy and the explosion of the amount of 
manageable information will overthrow products and production. An industrial revolution is 
being born with the development of key enabling technologies. We must be able to master 
them quickly in order to build their uses and applications and produce them. 

What scientific responses face the challenges raised by these major changes? 

10 major research issues have been identified to meet the challenges raised by these three 
major industrial changes: 
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- To develop new intelligent technologies 
- To develop tools to design and organize production systems 
- To develop new professional skills 
- To produce and distribute within supply chains closer to worldwide markets  
- To produce in an eco-efficient way 
- To produce ensuring safety and health at work 
- To design features more than products 
- To invent new collaborative arrangements 
- To improve corporate responsibility 
- To support participatory innovation 

Develop new intelligent technologies  

The development of new technologies such as Key Enabling Technologies or "disruptive 
technologies" will strongly impact the products and the production systems of tomorrow. The 
main issues concern both the technologies (physical principles, modeling and simulation, and 
applications) as well as their design, implementation and user interaction. 

Develop tools to design and organize production systems  

The current markets are more and more characterized by their variability, both in terms of 
quantities of products to manufacture or sell over, and of product functionality, adapting to 
increasingly specific needs, in the context of shortening time-to-market. Future production 
systems are duty bound to be profitable while being flexible and reactive, both in terms of 
quantities and nature of the products, processes and implemented procedures. 

Develop new professional skills  

In a production system based on advanced technologies, human resources must constantly be 
renewed in order that skills can quickly adapt to technical developments. In the coming years, it 
therefore appears necessary to better identify the resources to be mobilized in the workplace 
and training in order to develop skills. 

Produce and distribute in supply chains closer to worldwide markets  

Production closer to the consumer’s needs in an environment-friendly way would better take 
into account the needs and revitalize territories, while working towards sustainable 
development. The coming years will therefore see the emergence of multi-scale organizations. 
These organizations will have to better meet the conflicting goals of producing small quantities 
addressing the specific needs of the territories and the economies of scale in order to account 
for global demand. 

Produce in an eco-efficient way  

Future production systems, be they existing or new, must be sustainable, that is to say they must 
integrate and maximize the benefits of economic, environmental and societal impacts. Eco-
efficiency therefore requires both a function of satisfaction and service and a function of 
environmental performance. This production will also create new jobs or industries. 
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Produce ensuring safety and health at work  

Regulation of safety and health at work will be increasingly necessary to try to control the risks 
associated with production systems and technological innovations, in order to meet real societal 
demand. 

Design features more than products  

Industrial systems are also interrogated on the discrepancies, real or perceived, between the 
claimed performance and that which is ultimately obtained by the installed products. It then 
concerns the complete solution that meets the demand more than the product itself which is 
only one element of it. It generalizes the concept of the complete life cycle and the overall 
performance. 

Invent new collaborative arrangements  

A production system that takes into account the societal developments must also consider the 
instruments moving between players and aim to encourage their cooperation in production and 
innovation. In order to develop new collaborative arrangements, industry players must better 
take into account the changes in the business relationship, the new organizational possibilities 
for home working and the necessity to professionalize some jobs. 

Improve corporate responsibility  

With the development of business activity, industry in particular, their impact on society and on 
our world has become more and more serious. These impacts affect not only the scope of these 
companies' activity, the production of goods and services, but they also generate many indirect 
effects (externalities) that occur in many areas such as the functioning of the economy, health, 
the environment and solidarity. The development of corporate social responsibility is neither 
wishful thinking nor an obligation but rather the change of a technical economic system 
underpinned by values and rights. 

Support collaborative innovation 

The place of the user in the design processes is a key issue. It is to develop technologies and 
practices for communication and interaction between users, and between users and suppliers,  
eco-systems of controlled implementation of products in order to make some adaptation means 
accessible to users. This will result sooner or later in real participatory innovation integrating the 
user in the design of intelligent and evolving products. 

Conclusion 

Re-industrializing France is a challenge of the highest order. Science must play its part and work 
with laboratories and industries for this to happen. There are already centers of excellence to 
rely on; it is most certainly necessary to create others for strategic issues but also to focus on the 
problems. Those problems, by mobilizing a vision of the system integrating technology, human 
resources and organization, will transform the industry of tomorrow in order to better meet the 
expectations of society. This transformation will both improve the condition of society as a 
whole and that of business in particular. Multidisciplinary approaches will have to be favored 
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involving not only the "hard" sciences and engineering sciences but also the social sciences in 
their diversity such as sociology, ergonomics, economics, management… 
 
 
 
 
 

 


