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2.1 Intro duction

In response to rapidly changing market dynamics and evolving consumer pref-
erences, organizations are increasingly acknowledging the importance of imple-
menting robust production planning strategies to maintain a competitive edge. 
Recent research has significantly focused on aggregate production planning (APP)
to address this need. For example, Galankashi et al. [1] developed a comprehensive 
mathematical model to optimize multi-period aggregate production planning for 
multi-product firms. Their approach integrates lean manufacturing principles with 
APP, including an in-depth analysis of market winners, qualifiers, and waste.
Similarly, Krishnan et al. [2] explored the integration of advanced manufacturing 
technologies and their implications for aggregate production planning and schedul-
ing. Their discussion highlighted the challenges and future prospects, with a partic-
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