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ABSTRACT 

Despite more than three decades of strategic emphasis, the transition toward a sustainable, circular, 
carbon-neutral, and human-centered industry continues to lag behind political targets and societal 
expectations. While circular manufacturing is widely acknowledged as a critical enabler of sustainable 
industrial systems, current circularity rates show only marginal improvement. 
This presentation examines key technological, economic, and organizational barriers that hinder the large-
scale industrialization of circular manufacturing, with particular attention to the often-overlooked 

challenges associated with its less visible or “dark” operational aspects. It further presents selected 
industrial case studies that demonstrate pathways for establishing economically competitive and 
environmentally sustainable circular processes. 
In addition, the role of adaptive work systems in addressing demographic change is analyzed, highlighting 
their contribution to resilient and sustainable industrial operations. These aspects are discussed within an 
integrated framework that connects workforce transformation with broader sustainability objectives in 
industry. 
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