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Abstract 

The transformation of manufacturing systems under Industry 4.0 involves far more than 

the adoption of new technologies. It entails a rethinking of how production is organised, how 

sustainability is embedded in operational decisions, and how human work is redefined within 

increasingly intelligent environments. Lean and green management, supply chain resilience, 

performance measurement, and the readiness of organisations to recognise digital change are 

all part of this broader transition, and they are deeply interconnected. The introduction of 

collaborative robots, or cobots, into assembly lines is one concrete expression of this shift: a 

case where technological capability, organisational design, and the quality of human work 

converge in a single production context. 

The transition towards Industry 5.0 reinforces and extends this agenda. Where Industry 

4.0 prioritised connectivity and efficiency, Industry 5.0 foregrounds human-centricity, 

resilience, and sustainability as constitutive goals of manufacturing system design. In this 

frame, human-robot collaboration is not simply a productivity lever: it is a site where the 

relationship between automation and human well-being is actively negotiated. The quality of 

work becomes design variables, and their evaluation requires indicators that go beyond 

traditional measures of throughput and line efficiency. 

The seminar offers students the opportunity to see how several concepts encountered 

across their studies converge in a single research context: assembly line balancing, task 

allocation, socio-technical system design, lean thinking, and sustainability assessment all bear 

on the problem of cobot integration. The discussion will also open onto broader questions that 

remain active in the research community, including the relationship between digitalisation and 



  
 

sustainability at the production system level, the organisational conditions under which 

advanced technologies deliver lasting value, and what a genuinely human-centric 

manufacturing system looks like when designed from the ground up rather than retrofitted. 
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