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Details of Session (including aim and scope): 
 
A relevant share of CO2 emissions worldwide can be ascribed to material production: it consumes 
about 21% of the global energy demand and causes about 20 % of the global CO2 emissions (Ashby, 
2013). On the other hand, the global energy required for material production is dominated by a limited 
number of material categories: steel, cement, paper, aluminum and aggregated plastics (Gutowski et 
al, 2013).   
Manufacturing processes play an active role at different stages of a product/component life cycle; 
namely production, use and recycle. At manufacturing stage, process scraps minimization as well as 
the proper manufacturing approach selection could lead to substantial material savings. Moreover, 
manufacturing processes could enable material to be reused at end-of life stage. A straightforward 
example are the solid state recycling approaches which are under the spot-light concerning the light 
alloys recycling (Paraskevas et al., 2014). The end-of life options, such us remanufacturing, reuse, 
repair, reengineering can be further effectively enabled by manufacturing technologies.  
This is the essence of sustainable manufacturing. Sustainable manufacturing is a multifaceted concept 
sharing a common feeling but not a common meaning even within the scientific community. The 6 R’s 
methodological frame (Reduce, Reuse, Recycle, Recover, Redesign and Remanufacture) provide a 
good reference to general criteria to pursue for a sustainable manufacturing. Nevertheless, solutions 
are not easy to descend from these standard criteria, unless technologies are available to support the 
6 R’s effort. The true challenge of a sustainable manufacturing is to set up manufacturing technologies 
to respond to these general criteria. Manufacturing scientist can play a dominant role in reducing the 
environmental impact of the materials. They are called to rethink the approach to technology and 
process design: What the solutions, approaches, decisional tools will support this sustainability 
challenge? 
The aim of the session is to identify and broaden the role of manufacturing processes in reducing the 
environmental impact related to materials use. Authors are invited to submit papers within the scope of 
the following areas:  
 

• Material efficiency through manufacturing process innovation; 
• Material and resource efficiency at process level; 
• Environmental impact analysis of manufacturing processes (including material life-cycle) 
• Innovative processes and strategies for implementing 6R’s approaches: Reduce, Reuse, 

Recycle, Recover, Redesign and Remanufacture. 
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