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Abstract:

This study aims to explore the impact of implementing process improvement methodologies,
such as Lean Manufacturing and Six Sigma, in the defense manufacturing sector, focusing on
enhancing operational efficiency, reducing waste, and achieving environmental sustainability.
The research was conducted on a group of defense manufacturing plants in Saudi Arabia,
utilizing targeted surveys and in-depth interviews with experts. A mixed-method approach,
combining quantitative and qualitative analysis, was used with advanced statistical tools.
Results revealed that applying these methodologies significantly improved operational
efficiency by 30%, reduced resource and energy consumption by 10%, and enhanced waste
management while lowering carbon emissions by 12%. The study highlights the importance of
integrating sustainability strategies with process improvement practices to achieve sustainable
competitiveness in the defense manufacturing sector. It recommends adopting governmental
policies to support improvement and sustainability initiatives and providing training programs
for employees to effectively apply these methodologies. Additionally, the study encourages
further research to explore the impact of these methodologies in other industrial sectors and to
measure their alignment with global environmental trends.
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