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Abstract: The objective of this research was to design and develop a low-cost automated packaging
transport system based on Karakuri Kaizen principles (a Japanese lean manufacturing approach) to
enhance production efficiency and to analyze the economic feasibility for Small and Medium-sized
Enterprises (SMEs). The experimental design involved determining the optimal parameter by varying the
inclination angles of the gravity conveyor at 9, 11, and 13 degrees. The results indicated that the 9-
degree inclination yielded the highest operational performance. The implementation of the developed
prototype significantly increased the production rate from 102.20 packs per hour to 275.00 packs per
hour, representing a 1.69-fold increase in productivity. Furthermore, statistical analysis confirmed a
significant difference in operational performance between the traditional and the developed systems (p <
0.05). Additionally, the economic feasibility analysis revealed a break-even point of 50 working days,
demonstrating that the proposed system is a cost-effective investment for enhancing logistics efficiency

in the manufacturing industry.

Keywords: Karakuri Kaizen; Automated material handling system; Productivity improvement; Gravity-driven

zero-energy system
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