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Abstract

Purpose — The goal of this research is to propose a lean-based IoT (Internet of
Thing) platform and the process of deploying the platform for SMEs (Small and Medium-
sized Enterprises) such that the SMEs can progress with continuous transformation,

upgrading, and innovation, and finally achieving the Industrial 4.0.

Design/methodology/approach — This study uses the method of deductive
classification according to the past scholars' research combined with the production
factors to improve the field, production improvement, quality improvement and human
resources, and with 5S movement (finishing, rectifying, cleaning, cleaning, literacy),
visualization, standardization, Kanban, U-shape production line, Heijunka, Single-minute
exchange of die (SMED), single-piece production, comprehensive production
management, comprehensive quality management, quality control circle, multiple labor,
automation and teamwork, etc. 14 precision production tools and activities With Industry
4.0 IT applications, we have proposed an IoT production management platform based on
lean production for SMEs in Taiwan. Through a low-cost improvement program, the
study shows that equipment investment enables SMEs to continue to move from Industry
2.0 and Industry 3.0 to Industry 4.0, achieving sustainable improvement and cost
reduction goals. In order to validate our proposed approach, we implemented a lean-based
Internet of Things (IoT) platform for small and medium-sized enterprises in Taichung,
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Taiwan, for a one-year project and verified the effectiveness of the company's production

improvements.

Findings — After verification, we found that SMEs have many problems in
improving production management: (1) data collection and data recording during
production, (2) tracking and tracking, visualization and accuracy of machine management
issues, and (3) error/fault reporting. Waiting for maintenance and alarm issues. Based on
lean production factors, we use 4T, namely operation technology (OT), communication
technology (CT), data technology (DT), and Business technology (BT) to realize lean-
based SME Internet of Things platform. After the implementation in a SME company, we
found that the production rate has increased and the power consumption, the maintenance
time, the cross-country travelling, the time of shot-down (due to machine malfunction),

the cost of maintenance has all reduced.

Research limitations/implications — The platform proposed is specifically
designed only for SME (Small and Medium-sized Enterprise) where old machines, lack
of IoT design, are still working in the production line.

Practical implications — This research proposed a lean-based IoT production
platform specifically for SMEs who wish to move from current status into Industrial 4.0.
The proposed platform can be practically implemented with low-cost investment, which
supports smart manufacturing. For SME, budget limitation and the investment for new
machine are always the dilemma for transforming into a digital smart factory. To resolve
the SME’s problem, our proposed method, the facilities suggested and the process of 4T
technologies can be the solution for SME to break free from that dilemma. Indeed, any
SME can apply our method to realize the lean production and still with continuous

improvement.

Originality/value — The idea of “lean-based IoT platform for SMEs” is originated
by this research. Due to the large proportion of SMEs in Taiwan, SMEs are facing the
dilemma of whether to put the investment in new equipment for Industrial 4.0 or to
modify the old machine into communicated one. This research proposed a low-cost, easy
to implement, and management through visualization for SMEs. To prove the platform is
applicable this research has implemented the proposed platform in a SME which is
located in Taichung city, Taiwan. After a one-year project, the results showed that our
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proposed method is easy to deploy and it can assist SMEs moving from current status into
Industry 4.0. Our contribution is to release the investment doubt for transforming the
factory into smart digital factory for SMEs.

Keywords: Industry 4.0, lean manufacturing, digital factory, dashboard, IoT
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