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Abstract

Small and medium-sized enterprises (SMEs) operate in an environment characterized by rapid changes in
customer demand, increased product variety, resource constraints, environmental pressures, and supply
chain disruptions. In such conditions, relying on a single manufacturing approach may not be sufficient
to simultaneously address the requirements of productivity, flexibility, responsiveness, environmental
protection, and social sustainability. This study aims to examine and compare five manufacturing
paradigms—namely lean, flexible, agile, green, and sustainable manufacturing—and to identify their
areas of synergy and differences within the context of SMEs. This research is applied in terms of its
objective and follows a descriptive-comparative method based on a literature review. In this study, the
aforementioned paradigms are compared based on their core objectives, environmental drivers, type
of value creation, performance indicators, implementation requirements, advantages, and limitations.
The results indicate that lean manufacturing primarily emphasizes waste elimination and efficiency
improvement; flexible manufacturing focuses on capacity and process adaptability; agile manufacturing
centers on responsiveness and innovation; green manufacturing aims at reducing environmental impacts;
and sustainable manufacturing strives to balance economic, environmental, and social dimensions. The
findings further reveal that these paradigms are not mutually exclusive; rather, their selection or integration
must be determined based on contextual conditions, available resources, organizational capabilities, and
market requirements. By providing a coherent comparison, this research establishes a foundation for
selecting appropriate manufacturing approaches in SMEs. The originality of this study lies in its integrated
framework, which moves beyond siloed implementation by addressing the synergistic potential of these
paradigms. It fills a critical gap in existing literature by providing a structured roadmap that enables SMEs
to strategically align their manufacturing capabilities for enhanced resilience and long-term sustainability.

Keywords: Small and medium-sized enterprises (SMEs), Lean manufacturing, Flexible manufac-

turing, Agile manufacturing, Green manufacturing, Sustainable manufacturing
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