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3.6 Control Measures Stage 
The improvement implemented requires to be sustained by putting control measures like standard operating plan 
(SOP) in place where all necessary details related to getting high production process performance especially in the 
printing section is documented and review from time to time by the compliance team. Training and re-training of 
staff should be a continuous exercise. 
 
4. Lesson Learned  
 
The case study has contributed to the body of knowledge on the application of lean six sigma to improve down time 
in manufacturing industry with process as line of production using DMAIC methodology. The case has 
demonstrated a form of uniqueness in terms of academia-industry collaboration in solving real-time problem with 
case investigators involving a student and a senior lecturer from a higher institution with industrial engineering 
knowledge in quality management as well as Black Belt Certification. This a form of collaboration encouraged in 
LSS (Sunder and Mahalingua, 2018; Sunder and Antony, 2018) for building academic-industry synergy. There are 
some lessons learned presented by the case study. The case presents successful application of LSS in the 
improvement of down time in process focus manufacturing sector as future direction for research as compared to 
normal discrete manufacturing sector. The case has helped to learn that application of LSS on a project is more of 
continuous improvement methodology rather than one-off improvement as this is achieved over a period of time 
(Schroeder et al., 2008; Kwak and Anbari, 2006; McAdam and Lafferty, 2004; Coronado and Antony, 2002). In 
addition, application of LSS in the case described makes change management easy as resistance to change is less 
with continuous improvement as compared to one-off improvement (Trader-Leigh, 2002; Huy and Mintzberg, 
2003). 
5. Conclusion and Implications 
DMAIC approach as improvement tool of Lean six-sigma has been implemented in an attempt to solve a real-time 
problem of low performance due to down time in the printing section of a SME Book Production Company. The 
analysis of the down time was done using Pareto analysis which revealed that the printing section contributed the 
majority of the problem. Application of LSS in this case has been able to solve real-time problem of productivity 
and manufacturing waste which has direct implications on customer’s satisfaction. It has also presents some 
theoretical and empirical implications by establishing a lean frame work for process industries when it comes to 
improvement of real-time lean problems as listed: 

i. Overall Equipment Efficiency Indicator is a suitable metric to measure the performance of a machine or 
equipment in manufacturing sector 

ii. Challenge of manufacturing waste is solved by improving on the level of down time from 32.6 to 11 %, 
thereby saving cost on labour inventory by implementation of total productive maintenance (TPM), 
work standardization, inventory management and six sigma methodologies like SMED, 5S, DMAIC 
and DMADV. 

iii. The application of LSS in the presented case-study is an indication that it can be successfully adapted to 
other process metrics like quality, responsiveness, total turnaround time and so on 

iv. Involvement of an expert with black Belt certified alongside with University Faculty resources and quality 
management students was a leverage during the execution of the project. In view of this, academic-
industry collaboration is encouraged. 

5.1 Limitations 
 

i. This article has practically and in no doubt contributed to the body of knowledge in the field of 
LSS with focus to manufacturing sector. Nevertheless, its presents a single case organization 
which may not be substantial for generalization. 

ii. The lesson learned and implications presented can still be further validated using some lean based 
simulation software  
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