
xi 

 Contents  

1 Product/Process Development .................................................................       1 
1.1 History of Industrial Evolution..........................................................       1 
1.2 Overview of Current Situation...........................................................       5 

1.2.1 Utter Importance of the Customer.........................................       5 
1.2.2 Product Development Time ..................................................       6 
1.2.3 Trend Towards Unit Production............................................       7 
1.2.4 Total Quality Management ...................................................       8 

1.3 Main Development Process ...............................................................     11 
1.4 Tools to Integrate...............................................................................     15 

1.4.1 Feasibility Studies .................................................................     19 
1.4.2 Make or Buy .........................................................................     20 
1.4.3 Quality Function Deployment...............................................     22 
1.4.4 Theory for Inventive Problem Solving..................................     25 
1.4.5 Failure Mode and Effect Analysis.........................................     27 
1.4.6 Value Analysis ......................................................................     28 
1.4.7 Design of Experiments..........................................................     30 
1.4.8 Taguchi Techniques ..............................................................     32 
1.4.9 Process Decision Program Chart...........................................     32 

1.5 Tools for Continuous Improvement...................................................     33 
1.5.1 Capability Studies .................................................................     34 
1.5.2 Statistical Process Control.....................................................     35 
1.5.3 Quality Costs Control............................................................     38 
1.5.4 Kaizen ...................................................................................     41 

2  Innovation in Product/Process Development..........................................     43 
2.1 Being Innovative ...............................................................................     43 
2.2 Human Aspects..................................................................................     47 

2.2.1 Barriers to Innovation ...........................................................     47 
2.3 Extended Enterprise...........................................................................     52 

2.3.1 Creativity in the Extended Enterprise ...................................     54 
2.3.2. Managing Product/Process Knowledge in the 

Concurrent/Simultaneous Enterprise Environment ...............     54 
2.4 Innovation in New Product Design....................................................     55 



xii    Contents 

 

2.4.1 Understanding the Meaning of Innovation ...........................     57 
2.4.2 Industrial Design...................................................................     59 

2.5 Risks in Innovating in New Product..................................................     61 
2.5.1 Main Difficulties for Innovation ...........................................     61 
2.5.2 Risk Management .................................................................     64 
2.5.3 The Human Factor in Risk....................................................     68 
2.5.4 Risks in Innovation ...............................................................     69 
2.5.5 Minimizing Risk in Product/Process Development ..............     70 

3 Product/Process Development Process for the  
Twenty-first Century ................................................................................     73 
3.1 New Paradigm in Product/Process Development ..............................     73 

3.1.1 Launching a New Product.....................................................     73 
3.1.2 Lead Time.............................................................................     75 
3.1.3 Innovation .............................................................................     76 

3.2 New Model Within the New Paradigm .............................................     76 
3.2.1 Introduction...........................................................................     77 
3.2.2 Stages in the New Product/Process Development Model .....     79 
3.2.3 Information and Communication Technologies (ICT)..........     88 

3.3 The 3 Cs Process: Customer Driven, Concurrent, Collaborative ......     89 
3.3.1 Customer Driven...................................................................     89 
3.3.2 Concurrent Engineering ........................................................     99 
3.3.3 Collaborative Working Environments ..................................   103 

3.4 Systemic Innovation ..........................................................................   104 
3.4.1 Definition..............................................................................   105 
3.4.2 Coordinated and Networked Innovation ...............................   107 
3.4.3 Collaborative Aspects of Systemic Innovation .....................   108 
3.4.4 Resources for Systemic Innovation.......................................   109 

4 ICT Tools and Systems Supporting Innovation 
in Product/Process Development .............................................................   113 
4.1  ICT Supporting Innovation in Product/Process Development ...........   113 

4.1.1  ICT Tools Supporting Product/Process Design .....................   114 
4.1.2  ICT Supporting Knowledge Management for  
 Product/Process Innovation ...................................................   115 
4.1.3  ICT Tools Supporting Innovation Process ............................   119 
4.1.4  ICT Architectures to Support Product/Process  
 Development and Standardization Aspects ...........................   123 

4.2  Collaborative Working Environments for Innovation 
 in Product/Process Development........................................................   125 
4.2.1 Definition..............................................................................   127 
4.2.2 Overview of Needs and Approaches/Tools...........................   128 
4.2.3 eCollaboration for Innovation in Industry.............................   132 



 Contents  xiii 

4.2.4 Standardization Aspects for Collaborative Working 
Environments ........................................................................   135 

4.2.5  Security, Trust, Privacy, and Intellectual Property Rights.....   139 
4.3 Ontologies in Product/Process Innovation.........................................   142 

4.3.1 Requirements on Otology for Innovation..............................   143 
4.3.2 Methods and Tools for Ontology Building/Maintenance......   144 
4.3.3  Ontologies for Innovation in Extended Enterprise ................   149 

5 ICT Tools for Collaborative Product/Process  
Design and Innovation Process ................................................................   153 
5.1 Collaborative Work in Industry .........................................................   153 

5.1.1  Collaboration Patterns in Industry .........................................   155 
5.1.2  Collaboration Pattern Specification .......................................   155 
5.1.3  Generic Collaboration Pattern and Use Cases .......................   158 

5.2  ICT Platform for Collaborative Product/Process Design ...................   161 
5.2.1  ICT Platform Architecture ....................................................   162 
5.2.2  Service Engineering Tools ....................................................   167 
5.2.3  Information Middleware........................................................   172 
5.2.4  Implementation Aspects........................................................   172 
5.2.5  Application Scenarios............................................................   175 

5.3  ICT for Collaborative Innovation Management .................................   177 
5.3.1 Innovation Process Baseline .................................................   177 
5.3.2 ICT Platform to Support Collaborative Innovation Process..   180 
5.3.3 Application Scenarios ...........................................................   193 

5.4 Collaborative Innovation Management in SME.................................   198 
5.4.1  ICT Services to Support Collaborative  

Innovation Processes in SME ................................................   199 
5.4.2  Combination of e-Business and e-Innovation Solutions for  
 SME.......................................................................................   209 
5.4.3  Collaborative Knowledge-based Engineering Solution for  
 SME.......................................................................................   214 

6  Future Trends ...........................................................................................   219 
6.1 Introduction .......................................................................................   219 
6.2 Eco-innovative Design ......................................................................   220 
6.3 Lean Design.......................................................................................   224 
6.4 Open Innovation ................................................................................   231 
6.5 Innovation in Non-hierarchical Networks .........................................   231 

6.5.1  Virtual Breeding Environment ................................................   232 
6.5.2  Agent Based Solution..............................................................   234 

6.6 Trends in Collaborative Innovation and Collaborative Working 
Environments Technology .................................................................   238 

6.7 Semantics for Collaborative Innovation ............................................   240 



xiv  Contents 

 

6.7.1 Key Technology for Semantics  
for Collaborative Innovation.................................................   242 

6.7.2 AmI Based Solution..............................................................   244 
6.8 Axiomatic Design..............................................................................   250 

6.8.1 Axiomatic Product Development Life Cycle ........................   252 
6.8.2 Similarities and Differences of AD with Other Design  
 Methods ................................................................................   253 

Glossary............................................................................................................   255 

References ........................................................................................................   261 

Further Reading ..............................................................................................   275 

Index .................................................................................................................   277 
 
 



http://www.springer.com/978-1-84882-544-4


