
Operations and Technology Management 07

Variety-Induced Complexity in Mass Customization

Concepts and Management

Bearbeitet von
Dr. Nizar Abdelkafi

1. Auflage 2008. Taschenbuch. XXII, 314 S. Paperback
ISBN 978 3 503 11022 3

Format (B x L): 15,8 x 23,5 cm
Gewicht: 525 g

Wirtschaft > Spezielle Betriebswirtschaft > Produktionswirtschaft

schnell und portofrei erhältlich bei

Die Online-Fachbuchhandlung beck-shop.de ist spezialisiert auf Fachbücher, insbesondere Recht, Steuern und Wirtschaft.
Im Sortiment finden Sie alle Medien (Bücher, Zeitschriften, CDs, eBooks, etc.) aller Verlage. Ergänzt wird das Programm
durch Services wie Neuerscheinungsdienst oder Zusammenstellungen von Büchern zu Sonderpreisen. Der Shop führt mehr

als 8 Millionen Produkte.

http://www.beck-shop.de/Abdelkafi-Variety-Induced-Complexity-Mass-Customization/productview.aspx?product=153910&utm_source=pdf&utm_medium=clickthru_ihv&utm_campaign=pdf_153910&campaign=pdf/153910
http://www.beck-shop.de/trefferliste.aspx?toc=9951


Variety-Induced Complexity 

in Mass Customization

Concepts and Management

By

Nizar Abdelkafi

ERICH SCHMIDT VERLAG



ISBN: 978 3 503 11022 3

ISSN: 1863-3390

All rights reserved
© Erich Schmidt Verlag GmbH & Co., Berlin 2008

www.ESV.info

This paper fulfi lls the requirements of the 
Frankfurter Forderungen of Die Deutsche Bibliothek 

and the Gesellschaft für das Buch concerning the paper permanence 
and meets the tight regulations of American National Standard 

Ansi/Niso Z 39.48-1992 as well as ISO 9706

Printing and Binding: Hubert & Co, Göttingen

Bibliographic information published by Die Deutsche Bibliothek

Die Deutsche Bibliothek lists this publication in the Deutsche Nationalbibliografi e; 
detailed bibliographic data are available in the Internet at http://dnb.ddb.de.

For further information concerning this title please follow this link: 

ESV.info/978 3 503 11022 3



 

 IX

Table of Contents 

Foreword......................................................................................................................................... V 

Preface .......................................................................................................................................... VII 

Table of Contents ..........................................................................................................................IX 

List of Figures .............................................................................................................................XIII 

List of Tables.................................................................................................................................XV 

List of Symbols ......................................................................................................................... XVII 

List of Abbreviations..................................................................................................................XXI 

1 Introduction........................................................................................................................... 1 

1.1 Background and Motivation ................................................................................................... 1 

1.2 Research Objectives................................................................................................................ 3 

1.3 Structure of the Work.............................................................................................................. 4 

2 Mass Customization: Theoretical Basics ............................................................................ 7 

2.1 Mass Customization from a Strategic Perspective.................................................................. 7 
2.1.1 Competitive Strategies .......................................................................................... 7 
2.1.1.1 Porter’s Generic Competitive Strategies ............................................................... 8 
2.1.1.2 Hybrid Competitive Strategies............................................................................ 10 
2.1.2 Mass Customization as a Hybrid Competitive Strategy...................................... 14 
2.1.2.1 Mass Customization Definition .......................................................................... 15 
2.1.2.2 Mass Customization: A Simultaneous or Sequential Hybrid Strategy?.............. 18 
2.1.3 Mass Customization Approaches........................................................................ 22 
2.1.3.1 Classification by Lampel/Mintzberg (1996) ....................................................... 22 
2.1.3.2 Classification by Gilmore/Pine (1997) ............................................................... 23 
2.1.3.3 Classification by Duray et al. (2000) .................................................................. 24 
2.1.3.4 Classification by Piller (2000) ............................................................................ 25 
2.1.3.5 Classification by Alford et al. (2000).................................................................. 26 
2.1.3.6 Classification by MacCarthy et al. (2003) .......................................................... 27 
2.1.3.7 Critical Assessment............................................................................................. 28 

2.2 Mass Customization from an Operations Perspective........................................................... 36 
2.2.1 The Link Between Competitive Strategy and Operations................................... 37 
2.2.2 Critical Decision Areas in Operations Management for Mass Customization.... 38 

 



Table of Contents 

 X 

2.2.2.1 Product Design.................................................................................................... 39 
2.2.2.2 Process Design .................................................................................................... 42 
2.2.2.3 Manufacturing Planning and Control (MPC)...................................................... 44 
2.2.2.4 Supply Chain Management................................................................................. 52 

2.3 Mass Customization Limitations........................................................................................... 53 

2.4 Summary ............................................................................................................................... 55 

3 Variety-Induced Complexity: Theoretical Foundations and Development  
of a Suitable Framework for Mass Customization .......................................................... 57 

3.1 Variety: Theoretical Background.......................................................................................... 57 
3.1.1 Economics of Product Variety ............................................................................ 58 
3.1.1.1 Economic Analysis of Product Variety at the Market Level .............................. 58 
3.1.1.2 Economic Analysis of Product Variety at the Manufacturing Firm Level ......... 60 
3.1.2 Effects of Product Variety................................................................................... 61 
3.1.2.1 Negative Effects.................................................................................................. 61 
3.1.2.2 Positive Effects ................................................................................................... 65 
3.1.3 Variety Types...................................................................................................... 66 
3.1.3.1 External and Internal Variety .............................................................................. 66 
3.1.3.2 Fit, Taste and Functionality Variety ................................................................... 66 
3.1.3.3 Must and Can Variety ......................................................................................... 68 
3.1.3.4 Fundamental, Intermediate, and Peripheral Variety............................................ 68 
3.1.3.5 Spatial and Generational Variety ........................................................................ 68 
3.1.3.6 Synthesis of Variety Types ................................................................................. 69 

3.2 Complexity Basics ................................................................................................................ 70 
3.2.1 System-Theoretical Background of Complexity Research ................................. 70 
3.2.2 Complexity Interpretations and Measures: Review of State-of-the-Art ............. 74 
3.2.2.1 Review of Selected General Science Literature.................................................. 75 
3.2.2.2 Review of Selected Management and Engineering Literature............................ 84 

3.3 A Comprehensive Framework to Understand the Variety-Induced Complexity .................. 93 
3.3.1 A System View of Mass Customization ............................................................. 94 
3.3.2 Variety-Induced Complexity from the Internal Company’s Perspective............ 98 
3.3.2.1 Suh’s Complexity Theory: an Overview ............................................................ 98 
3.3.2.2  Exploring the Internal Mass Customization System from the Perspective 

of Suh’s Complexity Theory............................................................................. 100 
3.3.2.3 Defining the Internal Variety-Induced Complexity .......................................... 105 
3.3.3 Variety-Induced Complexity in the Supply Chain System............................... 107 
3.3.3.1 Supply Chain Complexity: A General View..................................................... 108 
3.3.3.2  Explaining Variety-Induced Complexity: 

Mass Customizing Firm – Supplier................................................................... 110 
3.3.4 Variety-Induced Complexity in the Customer System ..................................... 111 

 



Table of Contents 

 XI
 

3.3.4.1 Description of a Typical Customer-Configurator Interaction Process.............. 112 
3.3.4.2 Customer Needs’ Model for Mass Customization ............................................ 113 
3.3.4.3  Explaining the Variety-Induced Complexity Using  

the Customer Needs’ Model.............................................................................. 117 

3.4 Summary ............................................................................................................................. 121 

4 Concepts for the Management of Variety-Induced Complexity  
in Mass Customization...................................................................................................... 123 

4.1 Variety and Complexity Management: A Preliminary Discussion..................................... 123 
4.1.1 Toward an Optimal Variety/Complexity: the Reactive Approach.................... 123 
4.1.1.1 Making Costs Less Sensitive to the Level of Product Variety.......................... 126 
4.1.1.2  Increasing the Benefits of a Specific Product  

Variety/Complexity Level................................................................................. 130 
4.1.1.3 Reducing the Extent of Product Variety and Complexity................................. 131 
4.1.2  Avoiding Variety and Complexity that Erodes Profitability:  

The Proactive Approach.................................................................................... 132 
4.1.3 Some Selected Findings from Empirical Research ........................................... 133 
4.1.4 Assessment for Mass Customization................................................................. 135 

4.2 Management of the Internal Variety-Induced Complexity ................................................. 139 
4.2.1  Integration of the Variety Management Strategies for an Effective Reaction 

on the Variety-Induced Complexity.................................................................. 140 
4.2.1.1 Product-Related Strategies ................................................................................ 141 
4.2.1.1.1 Component Commonality ................................................................................. 141 
4.2.1.1.2 Product Modularity ........................................................................................... 144 
4.2.1.1.3 Product family Platforms .................................................................................. 149 
4.2.1.2 Process-Related Strategies ................................................................................ 151 
4.2.1.2.1 Process Commonality ....................................................................................... 151 
4.2.1.2.2 Process Modularity ........................................................................................... 152 
4.2.1.2.3 Delayed Differentiation..................................................................................... 154 
4.2.1.3  Complexity-Based Discussion of the Relationships between Variety 

Management Strategies ..................................................................................... 157 
4.2.1.4  Development of a Complexity-Based Sequencing Procedure for the 

Implementation of Variety Management Strategies.......................................... 161 
4.2.2 Development of a Key Metrics-Based System for a Proactive Management  

of the Variety-induced Complexity................................................................... 164 
4.2.2.1 Component Commonality Key Metrics ............................................................ 165 
4.2.2.2 Product Modularity Key Metrics ...................................................................... 175 
4.2.2.3 Product Platform Key Metrics .......................................................................... 187 
4.2.2.4 Process Commonality Key Metrics................................................................... 190 
4.2.2.5 Process Modularity Key Metrics....................................................................... 197 
4.2.2.6 Delayed Differentiation Key Metrics................................................................ 204 
4.2.2.7 Integration of the Key Metrics into a Comprehensive System ......................... 205 



Table of Contents 

 XII 

4.3 Management of the Variety-Induced Complexity from the  
Supply Chain Perspective ................................................................................................... 211 
4.3.1 Development of a Tool to Support the Identification of the Roots of 

Variety-Induced Complexity............................................................................. 212 
4.3.1.1 The Absolute Performance Matrix.................................................................... 212 
4.3.1.2 The Performance Variability Matrix................................................................. 213 
4.3.1.3 Total Matrix ...................................................................................................... 214 
4.3.2 Coping with the Variety-Induced Complexity in the Supply Chain ................. 218 
4.3.2.1 Placing the Decoupling Point at the Right Position in the Supply Chain ......... 218 
4.3.2.2 Effective Use of Variety Management Strategies ............................................. 224 

4.4 Excursus: Variety and Complexity Management – The Case  
of a Germany-Based Medical Equipment Company........................................................... 228 
4.4.1 General Information on the Company............................................................... 229 
4.4.2 Variety and Complexity Management .............................................................. 230 
4.4.3 Discussion ......................................................................................................... 237 

4.5 Management of the Variety-Induced Complexity from  
the Customer’s Perspective................................................................................................. 238 
4.5.1 Web-Based Interaction Systems: Relevance and State-of-the-Art.................... 239 
4.5.1.1  Importance of Web-Based Interaction Systems in the Management  

of the Variety-Induced Complexity .................................................................. 239 
4.5.1.2 Product Configuration Systems: State-of-the-Art ............................................. 242 
4.5.1.3 The Configurator’s Morphological Box ........................................................... 250 
4.5.2 Development of a Framework for Guiding the Design of Customer-Oriented 

Interaction Systems ........................................................................................... 252 
4.5.2.1 Basic Features of the Online Interaction System .............................................. 254 
4.5.2.2 Decision Aid Features of the Online Interaction System.................................. 258 
4.5.2.3 Enjoyment Features of the Online Configuration System ................................ 262 
4.5.2.4  Potential of the Interaction System Features in Reducing  

the Variety-Induced Complexity....................................................................... 263 
4.5.2.5  Comparison among Selected Product Configuration Systems  

in the Internet .................................................................................................... 269 

4.6 Summary ............................................................................................................................. 271 

5 Conclusions and Directions for Future Research........................................................... 273 

References .................................................................................................................................... 277 

Appendix 1 ................................................................................................................................... 303 

Appendix 2 ................................................................................................................................... 305 
 
 


