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1. Session title:
Cognitive Workload and Human-Centered Design for Industry 5.0: Challenges and
Opportunities

2. Session objectives:

Industry 5.0 represents a shift toward production systems that emphasize human-centricity,
resilience, and sustainability by positioning operators at the core of intelligent and networked
industrial environments. With the rising complexity of digital production ecosystems, one of the
main difficulties consist of understanding and assessing the mental effort demanded from workers.
This workload reflects the mental resources required for operators to use advanced interfaces,
supervise automated processes, and interpret data-rich digital tools. Prior work in human factors
proved that imbalanced cognitive workload can increase error rates, reduce performance, and
compromise safety, while insufficient mental demand can result in reduced vigilance and loss of
engagement.

This special session invites interdisciplinary contributions examining how cognitive workload affects
human performance, safety outcomes, and innovation within Industry 5.0 contexts. We welcome
research that integrates cognitive ergonomics, artificial intelligence, organizational psychology, and
production engineering to design human-centered systems that support reliability, flexibility, and
resilience. Human-centered design approaches highlight the importance of aligning technological
innovation with worker capabilities, mental models, and limitations.

We also encourage contributions exploring how experimental design and decision-support
structures influence cognitive engagement and decision quality in operational settings. Studies
investigating the role of task structure, decision frequency, and feedback mechanisms in shaping
cognitive biases—such as those observed in inventory management and supply chain decisions—
are particularly welcome. Understanding how design interventions can mitigate systematic biases
and promote reflective, strategic reasoning is central to improving both individual and organizational
performance. By incorporating perspectives from cognitive ergonomics and human—systems
integration, this special session aims to advance the vision of an Industry 5.0 framework in which
productivity and technological innovation are ensured without compromising worker well-being,
mental health, or decision quality.

3. Organizer(s):

e Francesco Facchini, Polytechnic University of Bari, francesco.facchini@poliba.it
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e Giorgio Mossa, Polytechnic University of Bari, giorgio.mossa@poliba.it

e Salvatore Digiesi, Polytechnic University of Bari, salvatore.digiesi@poliba.it

e Claudio Sassanelli, Polytechnic University of Bari, claudio.sassanelli@poliba.it
e Andrea Lucchese, Polytechnic University of Bari, andrea.lucchese@poliba.it

e Vito Manghisi, Polytechnic University of Bari, vitomodesto.manghisi@poliba.it
e Giovanni Mummolo, University of Bari, giovanni.mummolo@uniba.it

e Ferdinando Chiacchio, University of Catania, ferdinando.chiacchio@unict.it

e Natalia Trapani, University of Catania, natalia.trapani@unict.it

e Diego D’ urso, University of Catania, diego.durso@unict.it

e Ludovica Oliveri, University of Catania, ludovica.oliveri@unict.it

e Luiz Fernando Rodrigues Pinto, Nove de Julho University, Ifernandorp44@gmail.com



mailto:ludovica.oliveri@unict.it

