IFACv CONFIDENTIAL. Limited circulation. For review only.

INTERNATIONAL FEDERATION
OF AUTOMATIC CONTROL

Lean 5.0 and beyond: designing Human-Centric Manufacturing systems in Industry 5.0
INVITATION CODE: a5yhg

In the ever-evolving landscape of manufacturing, Lean principles have traditionally served as the foundation
for efficiency, waste reduction, and process optimization [1]. Lean and Industry 4.0 (14.0) are two paradigms
that guide the manufacturing industry in tackling the challenges presented by the growing complexity of the
market [2]. Lean 4.0 has been studied by researchers and practitioners to understand how both approaches,
when implemented together, can raise operational and financial performance levels to a different pattern
[3]. However, Industry 5.0 (15.0) paradigm is replacing the well-known 14.0, switching the industrial
perspective towards a Human-Centric approach [4]. As defined by European Commission in 2021, I5.0
introduces a Human-Centric approach while emphasizing sustainability and resilience [5]. This session will
explore the possibility of transitioning from traditional Lean methodologies to Lean 5.0 by integrating the
core tenets of 15.0, including the human-machine collaboration introduced by the cyber-physical systems of
14.0, and the broader social and environmental priorities of 15.0. The focus will be on enhancing human roles,
fostering sustainability, and building resilient manufacturing systems. Traditional Lean methodologies
primarily target waste elimination and process optimization. By focusing on the needs and experiences of
operators, Lean 5.0 enhances the traditional waste-reduction and process-optimization goals by aligning with
a Human-Centric design approach. This shift empowers workers, fostering greater creativity and adaptability
in the workplace, as they collaborate more effectively with advanced technologies like cyber-physical
systems [6]. Moreover, Lean 5.0 extends its focus beyond operational efficiency to address broader
environmental and societal goals. By integrating sustainability into waste-reduction strategies [7], and
enabling organizations to better anticipate and respond to disruptions through digital twins, predictive
maintenance, and other 14.0 technologies [8]. Lean 5.0 provides a transformative approach that will offer
insights on how to design innovative, human-centered manufacturing systems for Industry 5.0 and beyond.
Beyond Lean, other Human-Centric approaches enabling 15.0 paradigm could be addressed. For instance, the
application of design thinking principles, which prioritize empathy, creativity, and iterative problem-solving
in the design of manufacturing systems.

Topics of the session may include, but are not limited to:

e Integrating Human-Centric design in Lean manufacturing systems

e Enhancing worker empowerment and creativity through technology

e Applying design thinking principles to manufacturing system innovation
e Aligning Lean efficiency with sustainability and circular economy goals
e Resilient Lean Systems through Industry 5.0

e Strategies for transitioning from Lean 4.0 to Lean 5.0

e  Optimizing performance with Human-Centric Approaches

e Human-Centric Lean operations strategies

e Lean and Agile Supply Chain optimization under 15.0

e Enhancing Lean Value Stream Mapping with 15.0 technologies
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Invited Session chairs and contact information:

e Torgeir Welo, Norwegian University of Science and Technology, Norway
e Monica Rossi, Politecnico di Milano, Italy

e Romeo Bandinelli, University of Florence, Italy

e Paolo Gaiardelli, University of Bergamo, Italy

e Erlend Alfnes, Norwegian University of Science and Technology, Norway
e Virginia Fani, University of Florence, Italy

e |laria Bucci, University of Florence, Italy — Politecnico di Milano, Italy
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