
CIRCULAR AND SUSTAINABLE MADE IN ITALY PHYGITAL 
PATHWAYS FOR SOCIAL INNOVATION

Mo�va�on 
The transi�on of the Made in Italy sectors towards circular and sustainable models necessitates the integra�on 
of digital technologies with tradi�onal manufacturing processes. This integra�on aims to develop produc�on 
systems that are self-sufficient, self-regenera�ve, reliable, safe, and sustainable. Phygital approaches—combin-
ing physical and digital elements—enable the crea�on of innova�ve solu�ons that address social challenges 
through engineering methodologies. The session focuses on exploring engineering strategies, tools, and interdis-
ciplinary approaches that support circular innova�on across product-service systems, contribu�ng to social 
development and territorial resilience.

Background 
Recent advancements in digital technologies, such as the Internet of Things (IoT), Ar�ficial Intelligence (AI), 
Digital Twins (DTs), and Addi�ve Manufacturing (AM), have opened new possibili�es for implemen�ng circular 
economy principles in the Made in Italy sectors, including fashion, furniture, and automa�on. These enabling 
technologies support the transi�on toward sustainable value chains by enhancing real-�me data acquisi�on, 
product lifecycle traceability, predic�ve maintenance, and resource efficiency. The integra�on of digital tools 
with tradi�onal manufacturing processes facilitates the development of phyigital systems, which merge physical 
and digital domains to support environmentally and socially responsible innova�on.  Models, methods, and tools 
are required to design, simulate, and validate these integrated systems in alignment with sustainability and circu-
larity objec�ves.
The session invites original contribu�ons on theore�cal, methodological, and experimental advancements in the 
following areas (but not limited to):

▪ Design and engineering of product-service systems
▪ Lifecycle assessment and sustainability metrics for circular manufacturing
▪ Integra�on of IoT and AI for monitoring and op�mizing value chains
▪ Development of digital pla�orms for collabora�ve design and stakeholder engagement
▪ Addi�ve Manufacturing techniques for sustainable produc�on and remanufacturing
▪ Engineering methods for social impact assessment in product development
▪ Digital twins for predic�ve maintenance and resource op�miza�on
▪ Virtual Prototyping and simula�on environments for circular design valida�on
▪ Model-based System Engineering for sustainable and resilient system design
▪ XR-based approach for energy monitoring, user training, and immersive evalua�on
▪ Development of sustainable materials and processes for circular applica�ons
▪ Human-centered design approaches for inclusive and sustainable innova�on

The Special Session proposers include:

- Andrea Rega (andrea.rega@unina.it) – Università degli Studi di Napoli Federico II
- Stanislao Patalano (stanislao.patalano@unina.it) - Università degli Studi di Napoli Federico II
- Antonio Lanzo� (antonio.lanzo�@unina.it)  - Università degli Studi di Napoli Federico II
- Massimo Martorelli (massimo.martorelli@unina.it) – Università degli Studi di Napoli Federico II
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- Teodorico Caporaso (teodorico.caporaso@unina.it) – Università degli Studi di Napoli Federico II
- Stanislao Grazioso (stanislao.grazioso@unina.it) – Università degli Studi di Napoli Federico II

Structure of the session

Invited speaker:
PoliTo, UNIBS, Technical University of Chemnitz, Technical University of Dresden, Fraunhofer IWU, Camozzi
Oral presenta�ons
To discuss.


