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ABSTRACT

ENHANCING PRODUCTION CAPACITY BY LEAN MANUFACTURING
THROUGH DMAIC: A CASE STUDY AT PT XYZ, PRODUCTION LINE A,
SCOOTER TYPE X

By

Susilo Indiarto
Assoc. Prof. Dr. rer. nat. Filliana Santoso, Advisor
Assoc. Prof. Dr. Ir. Gembong Baskoro, M.Sc., IPU, ASEAN Eng., ACPE, APEC
Eng., Co-Advisor

SWISS GERMAN UNIVERSITY

This study aims to increase production capacity at PT XYZ Line A Type Scooter X by
implementing Lean Manufacturing through the DMAIC (Define—Measure—Analyze—
Improve—Control) framework. The focus of the study is to identify and address
inefficiencies that limit output in a high-volume motorcycle production system. Key
Lean tools—such as Ishikawa diagrams, Pareto analysis, and Failure Mode and Effects
Analysis (FMEA)—are used to prioritize root causes of waste. Three main problems
were identified: waiting due to workload imbalance, overprocessing due to the lack of
inspection standards, and product defects due to weak quality control in the upstream
process. Corrective actions taken include balancing the process, implementing visual
torque standards, and installing quality gates. The results showed improvements:
Overall Equipment Effectiveness (OEE) increased from 85.0% to 88.1%, Delivery
Achievement increased from 98.3% to 100.0%, and Efficiency Ratio increased from
90.2% to 93.2%, while overtime costs per unit were successfully reduced from
approximately 130% to 105-106% of the target. The study concluded that the
integration of DMAIC with Lean tools and real-time operational data provides a
structured and scalable approach to continuous improvement, and is relevant for

application in similar manufacturing environments in Indonesia.

Keywords: Lean Manufacturing, DMAIC, Production Efficiency, OEE, Motorcycle
Industry, FMEA

Susilo Indiarto



ENHANCING PRODUCTION CAPACITY BY LEAN MANUFACTURING
THROUGH DMAIC: A CASE STUDY PT XYZ Page 4 of 89

© Copyright 2025
by Susilo Indiarto
All rights reserved

Susilo Indiarto



ENHANCING PRODUCTION CAPACITY BY LEAN MANUFACTURING
THROUGH DMAIC: A CASE STUDY PT XYZ Page 5 of 89

DEDICATION

| dedicate this works for:
1. My family, my parents, my wife and my daughter who always give me love and
support to finish this study and works.
2. My advisor and Co-Advisor, always give me guidance and knowledge how to

make this works finish on time.

Susilo Indiarto



ENHANCING PRODUCTION CAPACITY BY LEAN MANUFACTURING
THROUGH DMAIC: A CASE STUDY PT XYZ Page 6 of 89

ACKNOWLEDGEMENTS

Alhamdulillahirabbil’alamin. All praise to Allah SWT for the strength, patience, and
guidance that helped me get through every step of this journey and finally complete this
thesis.

To my late beloved parents—your values, prayers, and unconditional love continue to
guide me every step of the way. Though you are no longer here, your spirit lives within

me, inspiring me to persevere and make you proud.

To my dearest wife and daughter—thank you for being my biggest source of strength
and joy. Your love, patience, and unwavering support have meant everything to me. On
the toughest days, you reminded me why | started, and on the good ones, you reminded

me to be grateful.

I’'m incredibly thankful to Assoc. Prof. Dr. rer. nat. Filliana Santoso, my advisor, for
her gentle guidance, thoughtful feedback, and belief in my work. Her support helped
me stay focused and grounded throughout this process. I’'m also truly grateful to Assoc.
Prof. Dr. Ir. Gembong Baskoro, M.Sc., IPU, ASEAN Eng., ACPE, APEC Eng., my co-
advisor, whose insights and encouragement helped shape not just this thesis, but also
my way of thinking.

This thesis has been more than just a research project but it’s been a journey of learning,
growth, and resilience. I'm thankful for every moment, every challenge, and every

person who played a part in it.

Susilo Indiarto



ENHANCING PRODUCTION CAPACITY BY LEAN MANUFACTURING

THROUGH DMAIC: A CASE STUDY PT XYZ Page 7 of 89
TABLE OF CONTENTS

Page
STATEMENT BY THE AUTHOR ......coiiiiieiecee e 2
ABSTRACT ..ttt bbbt s ettt b bbbt n et e e 3
DEDICATION ..ottt sttt st st se e s e e s e nbeseesteeraeneeneeneens 5
ACKNOWLEDGEMENTS ..ottt 6
TABLE OF CONTENTS ..ottt 7
LIST OF FIGURES ..ottt sttt 9
LIST OF TABLES ..ottt 10
CHAPTER 1 — INTRODUCTION ..ottt 11
1.1, BACKGIOUNG ...ttt 11
1.2. RESLAICN PrODIEM ..oeuviieieieesiesiie e essessssssssnenssssneessessaesseesseeseesseeseeesaessasssssssesnsnssens 14
1.3. RESEAICN ODJECTIVE ....o.vveveeiesiie ittt ettt te e te e sreennesraeaannnesbnas 15
1.4, RESEAICN QUESTION .....o.viiiieeieiiieieie e eecesiee e eseesseesteesee e steeseeaseeseeesneanaesnaenseanennrens 15
1.5, HYPOTNESIS ...ttt e bbbttt bbbt 15
1.6. Research Scope and Limitation............ccoceiiiiiiiieie e 15
1.7. SIgNITICANCE OF STUAY ....cuviiiiiiiieiieieiie st sb e 16
CHAPTER 2 - LITERATURE REVIEW ......coooiiie et 17
2.1. Lean Manufacturing: Concepts and PrinCiples...........ccccooveieiiciiiciiciciiececen, 17
2.2. DMAIC Methodology in Lean Implementation ............ccocevevereneneneneseeeeen, 21
2.3. Key Performance Indicators (KPIs) in Manufacturing..........ccccoceeevenennnncnnnnn, 23
2.4. Tools for Structured Problem Solving and Quality Improvement........................ 24
2.5. Lean in the Automotive and Motorcycle INdUSEIY .........ccoovveiineiiiiicecee, 33
2.6. RESEAICH GAPS. ... vitiitieiieiieie ettt b 36
CHAPTER 3 — RESEARCH METHODS .......oooiiiiiititcteeeeeie e 38
B L DIINE ettt b e e nreas 40
L2 IMIBASUIE ...ttt ettt ettt et e s e et e e nb e e nbe e enbe e beeenbeenneeanbeennne s 42
LB ANAIYZE .. e raeanne s 42
IR 10101101 RS PPRPPRTPRTRN 45
35 CONLIOL ..ttt e e e nres 45
CHAPTER 4 — RESULTS AND DISCUSSIONS.......cccotiiiiiiieienieniesie e, 47
4.1. Define Phase: Problem 1dentification ............cccooeiiiiiii i 47
4.2. Measure Phase: Baseling Performance ...........ccocovvvinininienene e 49

Susilo Indiarto



ENHANCING PRODUCTION CAPACITY BY LEAN MANUFACTURING

THROUGH DMAIC: A CASE STUDY PT XYZ Page 8 of 89

4.3 Analyze Phase: Waste Mapping and Root Cause Identification..............cccccoeuenee. 53
4.4. Improvement Phase: Solution Implementation.............ccccccevveveieneene e 62
4.5. Control Phase: Sustaining IMProvements ..........covveeieiieierenene e 68
4.6 Discussion of Findings and Lean Relevance ..o, 73
CHAPTER 5 — CONCLUSIONS AND RECCOMENDATIONS.........cccoovnvriiinnnn, 80
5.1 CONCIUSIONS .....ceeiiiiii ittt ettt ettt et e s e sbeeteereesbeenbeaneenreas 80
5.2 RECOMMENAALIONS .......eiiieiieitieieeie sttt sttt te e reesbeeneenreas 81
GLOSSARY ottt b ettt 82
REFERENGCES ...ttt sttt na e e s 83
CURRICULUM VITAE ...ttt sttt 88

Susilo Indiarto



ENHANCING PRODUCTION CAPACITY BY LEAN MANUFACTURING
THROUGH DMAIC: A CASE STUDY PT XYZ Page 9 of 89

LIST OF FIGURES

Figures Page
Figure 1.1 Global data sales of motorcycles in Indonesia ............cccccveveveeveeiiesiennenn, 13
Figure 1.2 Market share by brand of motorcycle..........ccocooeiieiiniiiccee, 13
Figure 1.3 The actual overtime cost per unit motorcycle at PT XYZ.........cccccceevvennee. 14
Figure 2.1 Lean Management PrinCIples ... 18
Figure 2.2 DMAIC MethodolOgy .......cceoieiiiiiiiieieese e 21
Figure 2.3 PAreto Chart..........cooiiiiiiiieiieiec s 25
Figure 2.4 Diagram Ishikawa “Fishbone Diagram”............c.ccccooiiiiiiiiiiiiiiiniiieen, 32
Figure 3.1 EffOrt-Impact MatriX .........cccooeiiiiiiiiiesnesee e 39
Figure 3.2 DMAIC methodology diagram............ccceeciviieiieieeie e 40
Figure 4.1 Excessive overtime compared to the standard.............cccccoovvriniinnicienn, 48
Figure 4.2 KPI Data baseling 2025 ..........ccccveiiiieiieie e 48
Figure 4.3 Baseline Performance of Key Production Indicators (OEE, Delivery

Achievement, and Efficiency Ratio) on Line A — March to April 2025..................... 50
FIQUre 4.4 PAret0 8 WASHE .........oiuiiuiiiiieieieiiesie ittt st 53
Figure 4.5 Ishikawa diagram for waiting Waste...........ccccecvevieiieiecce e, 55
Figure 4.6 Ishikawa diagram for OVerprocessing Waste...........cccocevereiesesenieeeeieennes 56
Figure 4.7 Ishikawa diagram for defect Waste .........cccceveiieiiiic i, 58
Figure 4.8 FIMIEA 3 OO CAUSES ..........c.eeueeierietesiesiestessesseeseeseeeesieseesresbesnessessseneeseennes 62
Figure 4.9 Layout adjustment of components B and C to support the transfer of

component A 10 OPErator SOL. ......c.ooiiiiiiiiiiiniesii e 63
Figure 4.10 Comparison of Key Performance Indicators Before and After Lean

IMPIEMENTALION ...ttt ettt 68
Figure 4.11 Daily Production Monitoring Board.............cccccovveveieeie e, 70
Figure 4.12 ANAON diSPIAY .....ccueiviiiiiiiieieiee e 70
Figure 4.13 ColoUr LAYOUL..........ccouiiiieieiie ettt 73
Figure 4.14 Impact of KPIIMProvVEMENTS .......c.coceiiiiiiiiiiieiesese s 74

Susilo Indiarto



ENHANCING PRODUCTION CAPACITY BY LEAN MANUFACTURING

THROUGH DMAIC: A CASE STUDY PT XYZ Page 10 of 89
LIST OF TABLES

Table Page
Table 2.1 Lean vs traditional production .............cccecvviiiiiie i 20
Table 2.2 Core Elements and Structure of FMEA ... 28
Table 2.3 Failure Mode and Effects ANalysiS........ccccovvvevieiiiie i 30
Table 4.1 FIMEA TESUIL .....veeeee ettt 61
Table 4.2 Torque checklist used across Assembly Unit A to ensure consistency in
inspection and eliminate torque-related reWOrK............cooeeiiieniieseeeeee 65
Table 4.3 Quality gate checklist used in Assembly Unit A to intercept upstream
defects and enforce entry control before assembly ..o, 67
Table 4.4 T-Paired TeSt RESUIL ..o 69
Table 4.5 Daily CheCKISt ..........ccooiiiiiiieice e 72

Susilo Indiarto



	e688bc9d017d6db12a0220dbb085849df28335d0f5dba953cdbae83873e9d0d4.pdf
	e688bc9d017d6db12a0220dbb085849df28335d0f5dba953cdbae83873e9d0d4.pdf
	e688bc9d017d6db12a0220dbb085849df28335d0f5dba953cdbae83873e9d0d4.pdf

