
แบบจำลองการต ัดส ินใจสำหรับการพ ัฒนาอ ุปกรณ ์ตกแต่งรถยนต ็ในระด ับภ ูม ิภาค

นางสาว กนิดา จ ัยว ัฒ น ์

ว ิทยาน ิพนธ์น ี้เป ็นส ่วนหน ึ่งของการศ ึกษาตามหลักส ูตรปริญญาวิศวกรรมศาสตรมหาบ ัณฑ ิต 

สาขาวิชาการจ ัดการทางวิศวกรรม ศ ูนย ์ระด ับภ ูม ิภาคทางวิศวกรรมระบบการผล ิต 

คณะวิศวกรรมศาสตร์จ ุฬาลงกรณ ์มหาว ิทยาล ัย 

ป ีการศ ึกษา 2552

สิฃสิทธิ้ฃองจุฬาลงกรณ์มหาวิทยาลัย



D E C IS IO N  M O D E L  FOR R E G IO N A L  V E H IC LE  A C C E S S O R Y  D E V E LO P M E N T

Ms. Kanida Chaiyawat

A Thesis Submitted เท Partial Fulfillment of the Requirements 

for the Degree of Master of Engineering Program เท Engineering Management 

The Regional Centre for Manufacturing Systems Engineering 

Faculty of Engineering 

Chulalongkorn University 

Academic Year 2009 

Copyright of Chulalongkorn University

522186



Thesis Title 

By

Field of Study 

Thesis Advisor

DEVELOPMENT

Ms. Kanida Chaiyawat

Engineering Management

Natcha Thawesaengskulthai, Ph.D.

D E C IS IO N  M O D E L  FOR R E G IO N A L  V E H IC LE  A C C E S S O R Y

Accepted by the Faculty of Engineering, Chulalongkom University in 

Partial Fulfillment of the Requirements for the Master’s Degree

..............เ ^ ! ^ ! .....................Dean of the Faculty of Engineering

(Associate Professor Boonsom Lerdhirunwong, Dr.lng.)

THESIS COMMITTEE

หไรé L -  ---------

................ ....................................................Chairman

(Professor Sirichan Thongprasert, Ph.D.)

.......................................1..L....................... Thesis Advisor

(Natcha Thawesaengskulthai, Ph.D.)

2lI
y ip ..................... Examiner

(Associate Professor Parames Chutima, Ph.D.)

9. ไ.
External Examiner

(Associate Professor James Wallbank, D.Eng.)



IV

กนิดา จัยวัฒน์ : แบบจำลองการตัดสินใจสำหรับการพัฒนาอุปกรณ์ตกแต่งรถยนต์ใน 

ระดับภูมิภาค (DECISION MODEL FOR REGIONAL VEHICLE ACCESSORY 

DEVELOPMENT) อาจารย์ที่ปรึกษาวิทยานิพนธ์หลัก : อ.ดร.ณัฐชา ทวีแสงสกุลไทย,

162 หน้า

ในกระบวนการพัฒนาผลิตภัณฑ์ใหม่ส่วนเรมต้นของกระบวนการมักเป็นส่วนที่มีความ 

ลับสนอยู่มากเนื่องจากข้อมูลที่ใช้ยังเป็นข้อมูลที่ได้จากการคาดคะเนของผู้ที่มีส่วนเกี่ยวข้องเท่านั้น 

นอกจากนั้นการเจรึญเติบโตอย่างรวดเร็วของประเทศในแถบเอเชียแปซิฟิกและแอฟริกายังมีส่วน 

ท่าให้บริษัทต่างๆหันมารวมกลุ่มประเทศในการพัฒนาผลิตภัณฑ์ใหม่เพื่อลดต้นทุนในการผลิต 

และเวลาที่ใช้ในการเสนอผลิตภัณฑ์ใหม่ส่ตลาด การศึกษาชิ้นนี้ทำขึ้นเพื่อพัฒนาระบบการ 

ตัดสินใจลงทุนพัฒนาอุปกรณ์ตกแต่งรถยนต์ในระดับภูมิภาคให้กับบริษัทในกรณีศึกษา

แบบจำลองการตัดสินใจพัฒนามาจากระบบการวางแผนแบบ modified stage and 

gate และกระบวนการตัดสินใจแบบหลายเกณฑ์การตัดสินและหลายตัวเลือก แบบจำลองนี้ 

รวบรวมข้อดีของการเปรียบเทียบความสำคัญของเกณฑ์แบบคู่ Analytical Hierarchy Process 

และการจัดลำดับความสำคัญของตัวเลือกด้วยการคำนวณแบบถ่วงนํ้าหนัก Weight Sum 

Method และได้ท่าการทดสอบใช้จริงกับโปรแกรมสองโปรแกรมในบริษัทในกรณีศึกษา นอกจากนี้ 

ยังมีการวิเคราะห์ความไวต่อการเปลี่ยนแปลงของเกณฑ์ด้วย

แบบจำลองนี้สามารถช่วยลดความซับซ้อนของกระบวนการตัดสินใจ (จาก 16 เหลื อ5 จุด 

ตัดสินใจ) และยังช่วยลดเวลาที่ใชในการตัดสินใจจาก 27 สัปดาห์ เหลือ 17 สัปดาห์ในบริษัทใน 

กรณีศึกษา แบบจำลองท่าให้ผู้ท ี่ม ีส ่วนเกี่ยวข้องสามารถมองเห็นภาพของกระบวนการและ 

เป้าหมายชัดเจนมากขึ้น แบบจำลองสามารถสร้างความพึงพอใจให้ภับยู้ที่จะใช้งานแบบจำลองใน 

บริษัทในกรณีศึกษาถึงร้อยละ 79

ภาควิชา .ศูนย์ระดับภูมิภาคทาง'วศว.กรรมระบมการผลิต ลายมือชื่อนิสิต...... (C:.■..น้̂ั .0’.'..นั้นั้นั้.......

สาขาวิชา .การจัดการทางวิศวกรรม..... ............. ......  ลายมือซ่ืออาจารย์ท่ีปรึกษาวิทยานิพนธ์หลัก

ปีการศึกษา..2552.



##5071629921 : MAJOR ENGINEERING MANAGEMENT

KEYWORDS : MULTI-CRITERIA DECISION MAKING MODEL / PRODUCT PLANNING 

PROCESS / AUTOMOTIVE ACCESSORY BUSINESS

KANIDA CHAIYAWAT : DECISION MODEL FOR REGIONAL VEHICLE 

ACCESSORY DEVELOPMENT. THESIS ADVISOR : NATCHA 

THAWESAENGSKULTHAI, Ph.D., 162 pp.

เท new product development process, the front end is usually called fuzzy front 

end with difficult alignment between workers since data is presented in the form of 

estimations and best guess. Besides, Asia Pacific and Africa is a high growth region 

where companies are heading toward regionalization for cost reductions and frequently 

introduce new products to customers. This study is aimed to accommodate the case 

company with a multi-criteria decision making model which supports the choosing of 

regional vehicle accessory new product development and investment.

A combination of modified stage and gate process, currently used for case 

company's vehicle development, and multi-criteria decision making method is proposed 

in a form of decision making model and calculation sheet. Advantages of Analytical 

Hierarchy Process and Weight Sum Method are jointed in the alternatives prioritization 

process. The model was tested with two projects and sensitivity analysis is done with 

the weights given to the criteria.

The model is proven to be effective that from initial idea to the prioritized 

accessory list, gates are reduced from 16 to 5 and timing used reduced from 27 to 17 

weeks. The process is more transparency and the output satisfied direct users at 79% 

satisfaction rating.

The Regional Centre for.Manufacturing Systems Engineering 

Field of Study : Engineering. Management.,..

Academic Year : 20C9..............................

Student’s Signature 

Advisor’s Signature



Acknowledgements

I would like to show my gratitude to my thesis advisor, Dr. Natcha 

Thawesaengskulthai, who has continually and convincingly conveyed her experiences 

and advices regarding the research. Without her understanding, guidance and 

encouragement, this thesis would not have been possible. I would also like to thank my 

thesis chairman, Professor Dr. Sirichan Thongprasert, and the thesis committee, 

Associate Professor Dr. Parames Chutima, for the detailed constructive comments and 

support throughout the work.

I am indebted to my supervisor, Sopin Komindr, my colleagues, Nuntadej 

Danjaroenvanakij, Patra Kanokrattana and others that support me with valuable 

information and comments. The extensive discussions we have around the case study 

area are very helpful for this study.

Last but not least, a grateful to my parents and sisters for their supports.



Contents

Thai Abstract.............................................................................................................................iv

English Abstract..................................................................................................................... V

Acknowledgements................................................................................................................vi

Contents...................................................................................................................................vii

List of Tables...........................................................................................................................ix

List of Figures......................................................................................................................... xi

Chapter I Introduction............................................................................................................1

1.1 Importance of New Product Development..........................................................1

1.2 Importance of vehicle accessory business........................................................ 2

1.3 Introduction to the case study: Vehicle Personalization (VP) organization.......3

1.4 Vehicle personalization department's new product introduction process........6

1.5 Statement of problem............................................................................................7

1.6 Objectives............................................................................................................14

1.7 Expected result................................................................................................... 14

1.8 Benefits................................................................................................................14

1.9 Thesis boundary................................................................................................. 14

1.10 Research design............................................................................................... 16

1.11 Research schedule...........................................................................................17

Chapter II Literature Review.................................................................................................. 18

2.1 New Product Development................................................................................ 18

2.2 Decision making process.................................................................................. 35

2.3 Regionalization and Globalization.....................................................................45

Chapter III Research design and Methodology...................................................................50

3.1 Theory build ing................................................................................................... 51

3.2 Detailed model.................................................................................................... 56

3.3 Model verification and validation.......................................................................61

3.4 Result analysis and conclusion......................................................................... 63



Chapter IV Accessory business in Asia Pacific and Africa and Case Company's plan..66

viii

4.1 Introduction to accessory business..................................................................66

4.2 Questionnaire 1 part one...................................................................................73

4.3 The case company's accessory business p lan.............................................. 77

4.4 Product planning model2................................................................................. 92

4.5 First decision making model............................................................................. 93

Chapter V Case company's new accessory development decision model.....................96

5.1 The questionnaire 1 and its result..................................................................... 96

5.2 Data collected from the questionnaire 1 ..........................................................97

5.3 Modified decision making model....................................................................101

5.4 Calculation work sheet for decision making model......................................105

Chapter VI Model verification and validation................................................................... 114

6.1 Verification of the m odel................................................................................ 114

6.2 Validation of the model with case projects................................................... 121

6.3 Validation of the model from user’s feedback..............................................132

Chapter VII Result analysis and Conclusion.................................................................... 137

7.1 Results in applying the model.......................................................................137

7.2 Sensitivity analysis..........................................................................................139

7.3 Conclusion...................................................................................................... 144

References..........................................................................................................................148

Appendices.........................................................................................................................157

Appendix A ............................................................................................................ 158

Appendix B............................................................................................................ 161

Biography 163



IX

List of Tables

Table 1: Penetration rate of VP accessory to countries' accessory sales...........................8

Table 2: Summary of a weather shield for truck development cost.................................... 9

Table 3: Linear, recursive, chaotic frameworks of New Product Development (McCarthy

e t al., 2006)............................................................................................................................. 18

Table 4: Comparison of Group Decision Making Methods (Peniwati in Saaty et al., 2006)

.................................................................................................................................................41

Table 4 (continue): Comparison of Group Decision Making Methods (Peniwati in Saaty et

al., 2006)................................................................................................................................. 42

Table 5: Product planning process comparison..................................................................54

Table 6: Comparison of MAUT/MAVT and AHP/ANP method (modified from Peniwati in

Saaty et al., 2006)...................................................................................................................58

Table 6 (continue): Comparison of MAUT/MAVT and AHP/ANP method (modified from

Peniwati in Saaty et al., 2006)...............................................................................................59

Table 6 (continue): Comparison of MAUT/MAVT and AHP/ANP method (modified from

Peniwati in Saaty et al., 2006)...............................................................................................60

Table 7: Results of customers' priority factors in accessory buying decision..................89

Table 8: Scale for AHP preferences used in the calculation (Al-Harbi, 2001)................105

Table 9: Pair wise comparison for accessory decision criteria........................................107

Table 10: Synthesizing pairwise comparison for accessory decision criteria...............107

Table 11: Accessory decision criteria weight summary................................................... 109

Table 12: Payback criteria conversion scale....................................................................110

Table 13: Capital investment scale for case company's base vehicle........................... 111

Table 14: Capital investment conversion scale.................................................................112

Table 15: Vehicle integration and marketing need conversion scale............................. 113

Table 16: First accessory list for B515 ............................................................................... 123

Table 17: Second accessory list for B515.........................................................................124

Table 18: B515 inputs to finance team for business case................................................ 125

Table 19: B515 final accessory list for budget approval request................................... 128



Table 21 : Results from questionnaire 2............................................................................. 133

Table 22: Sensitivity analysis scenarios............................................................................ 140

Table 22 (continue): Sensitivity analysis scenarios......................................................... 141

Table 23: Prioritization calculation result from sensitivity analysis scenarios..........142

Table 23 (continue): Prioritization calculation result from sensitivity analysis scenarios

............................................................................................................................................... 143

Table 24: Thesis summary.................................................................................................145

T a b le  20: C 3 4 6  fin a l a c c e s s o ry  lis t fo r  b u d g e t a p p ro v a l re q u e s t.............................................130



xi

List of Figures

Figure 1: Vehicle accessory products................................................................................... 4

Figure 2: Typical matrix organization structure (Kerzner 2006)...........................................5

Figure 3: VP's previous matrix organization structure.......................................................... 5

Figure 4: New accessory development organization structure............................................5

Figure 5: VP New Product Introduction timeline....................................................................6

Figure 6: Same vehicle but different style using accessory decoration in each country 10

Figure 7: Results from 188 projects from 2006-2008...........................................................11

Figure 8: Effects from the "Launch with issues" projects.................................................... 11

Figure 9: Summary of causes of the issues in the "Launch with issues" projects............ 12

Figure 10: Thesis pillars..........................................................................................................15

Figure 11: Product planning stage........................................................................................15

Figure 12: Research design.................................................................................................. 16

Figure 13: Research schedule.............................................................................................. 17

Figure 14: Conceptual study and the hypothesis result of the factors related to business

and knowledge performance of a company (Ahn et al., 2006).........................................20

Figure 15: Results of the structural equation model between efficiency and effectiveness

and their input factors (Birgit et al., 2006).......................................................................... 21

Figure 16: Methods and tools of concurrent new product development......................... 22

(Gulcin et al., 2002)................................................................................................................22

Figure 17: The effect of organizational and environmental characteristics that effects on

product idea generation (Troy et al., 2001)........................................................................ 22

Figure 18: Lean NPI tools and techniques (Warwick, 2008)..............................................23

Figure 19: Productivity level and business practice, the seven NPD principles..............25

(Cooper, 2006).......................................................................................................................25

Figure 20: stage Gate process and its modification process (Cooper, 2006)................25

Figure 21 : Cost management should be controlled through every stage and gates

(Ibusuki, 2005)........................................................................................................................26

Figure 22: Front end process defined by Ulrich and Eppinger (2000)............................ 27

Figure 23: The product planning process (Ulrich and Eppinger, 2000).......................... 27



Figure 25: Customer's need analysis (Agouridas et al., 2007).........................................30

Figure 26: Sub problems of the product planning and engineering design....................30

(Michalek et al., 2005)...........................................................................................................30

Figure 27: Information required from each business function for general planning

process (Whalen, 2007)........................................................................................................31

Figure 28: Proposed interaction in collaborative design chain (พน et al., 2007)........... 33

Figure 29: New product development decision process (Kotler, 2000).......................... 34

Figure 30: A general decision making process (Adapted from Baker et al., 2001 and

Fulop, unknown).....................................................................................................................35

Figure 31 : Scope of quantitative analysis within strategic decision-making model

(Ritcherand Schmidt, 2005)................................................................................................. 38

Figure 32: A holistic framework of decision making process (Panagiotou, 2008).......... 39

Figure 33: MCDM techniques (El-Gayar and Leung, 2001)................................................ 43

Figure 34: Factors related to regionalization plan (Karandikar and Nidamarthi, 2006)...48

Figure 35: Research design.................................................................................................. 51

Figure 36: Product planning process comparison............................................................. 53

Figure 37: First product planning process concept and gate design from theory building

................................................................................................................................................. 55

Figure 38: Genuine accessories provided by Toyota, has Toyota brand (left: 

www.toyota.com) and after market accessories with manufacturer's logo (right:

www.ultimateautoaccessories.com).................................................................................... 66

Figure 39: Safety related accessories (top row), performance enhancement accessories

(middle row) and decoration accessories (bottom row) (www.hondaaccess.co.th)........67

Figure 40: High appearance impact accessories (body skirts) and standard accessories

(carpet mat) (www.mazda.co.jp)...........................................................................................68

Figure 41 : Rubber floor mat, acrylic part (www.hondaaccess.co.th) and surrounding

camera system (www.xenso.com.my)................................................................................. 68

Figure 42: Agreement level to the phrases stated in the questionnaire........................... 74

Figure 43: Case company's vehicle launch cycle plan in Asia Pacific and A frica......... 77

F igu re  24: A d v a n c e d  p ro d u c t p la n n in g  p ro c e s s  (A g o u rid a s  e t a l., 2 0 0 7 ) ........................... 29

F igu re  44: C a se  c o m p a n y 's  re ta il sa le s  vo lu m e , a c c e s s o ry  re ve n u e  a n d  p ro f it .................. 78

http://www.toyota.com
http://www.hondaaccess.co.th


Figure 46: Case company's vehicle retail sales volume - markets contribution................79

Figure 47: Case company's accessory revenue by market...............................................80

Figure 48: Case company's accessory profit by market.................................................... 81

Figure 49: Analysis of case company's accessory revenue in Australia.........................82

Figure 50: Analysis of case company's accessory revenue in New Zealand................. 82

Figure 51 : Analysis of case company's accessory revenue in South Africa................... 82

Figure 52: Analysis of case company's accessory revenue in Japan.............................83

Figure 53: Analysis of case company's accessory revenue in Taiwan............................83

Figure 54: Analysis of case company's accessory revenue in Ind ia............................... 84

Figure 55: Analysis of case company's accessory revenue in China.............................. 84

Figure 56: Analysis of case company's accessory revenue in Thailand..........................85

Figure 57: Analysis of case company's accessory revenue in Vietnam..........................85

Figure 58: Analysis of case company's accessory revenue in Philippines......................86

Figure 59: Analysis of case company's accessory revenue in Indonesia........................86

Figure 60: Case company's top profit accessories in 2007-2008..................................... 87

Figure 61: Case company's top regional profit accessories in 2007-2008.......................88

Figure 62: Accessory activity system chart........................................................................ 90

Figure 63: Accessory development time frame........... ......................................................92

Figure 64: Proposed second product planning process................................................... 93

Figure 65: Decision making model 1 .................................................................................. 95

for case company's accessory development..................................................................... 95

Figure 66: Decision model constraints and assumptions................................................ 103

Figure 67: Modified decision process flow .......................................................................104

Figure 68: Decision model 2 ..............................................................................................115

Figure 69: Calculation sheet -  sheet 1 -  tim ing................................................................116

Figure 70: Calculation sheet -  sheet 2 -  vehicle volume................................................. 116

Figure 71 : Calculation sheet -  sheet 3 -  accessory wish lis t........................................... 117

Figure 72: Calculation sheet -  sheet 4 -  benchmark analysis........................................ 118

Figure 73: B515 business case calculation sheet............................................................126

F igu re  45: T he  c a s e  c o m p a n y  is c u rre n tly  in Q 2  in G ra n d  s tra te g y  M a t r ix .......................... 79

F igu re  73  (c o n tin u e ): B 5 1 5  b u s in e s s  c a s e  c a lc u la tio n  s h e e t.................................................... 127



xiv

Figure 74: Number of parts passing through the decision model on two case projects

.............................................................................................................................................. 131

Figure 75: Users' satisfaction to the model from questionnaire 2 result........................134

Figure 76: Final regional accessory decision making model..........................................136

Figure 77: Comparison between the original decision model and the new decision model

.............................................................................................................................................. 137

Figure 78: Time saved with the new decision model....................................................... 139


	Cover (Thai)


	Cover (English)


	Accepted


	Abstract (Thai)


	Abstract (English)


	Acknowledgements


	Contents



