Contents

Introduction: Conceptualization . .............................
1.1 Argumentation . . ...
1.2 Practice, Research and Education . .......................
1.3 This Book’s Structure. . . ...t
References. . ...

PartI Conceptualization

2

Change, Development, and Conceptualization: Setting the Scene . . .

2.1 Describing Conceptualization: Peeling an Onion ............
2.2 Change and Development in Society . .....................
2.3 Knowledge and Technologies. .. ............. ... ... .....
2.4 Industrial Product Development. . ........................
2.5 Conceptualizationand Design . . .........................
2.6 Understanding ‘The Conceptual’ . ........................
2.6.1 The Need for ‘The Conceptual’ ..................
2.6.2 WhatIsaConcept?. ...,
2.6.3 Concepts in the Literature . .....................
2.6.4 Concept’s Relativity and Meaning . . . .............
2.6.5 Concepts” Composition . ............c..vuvnen.n..
2.6.6 Product Concept or Just Concept? ................
2.6.7 Summing up Concepts . .. ...
2.7 Conclusion . ... i
2.7.1 The Designers’ Situation . ......................
2.7.2 Needs and Challenges .........................
273 FromHere....... ... .. . . .. . . i
References. ... ..o

O J N = =

xi



Xii Contents
Part I The Design Machinery

3  Designers and Their Knowing . . .............................. 37

3.1 Dimensions of Knowing. . .......... .. ... ... ... ...... 37

3.2 Designers and Their Practice .. .......................... 38

321 Design Practice. ............ i 40

33 Models, the Designers’ Language . ....................... 40

33.1 Phenomenon and Model. . ...................... 41

332 The Model and Modelling Techniques. . ........... 43

333 Model Applications . .............c.ciiiiia.. 44

334 Capturing the Unknown . . ...................... 45

335 Definingthe Design . . ........... ... .. ... ..... 46

3.3.6 Communicating Design .. ...................... 47

3.3.7 Models for Insight . ........ ... .. ... .. .. ... 50

338 Models for Managing. .. ................oi... 51

339 Creative Useof Models ........................ 51

34 Methodsand Tools . . ....... .. .. i 52

34.1 WhatIsaMethod?........... ... .. ... ... .... 52

342 Methods” Origins .. .......covuiiniennnan.. 54

343 Methods’ Formulation and Application . ........... 54

344 What Makes a Good Method? ................... 56

345 Mindset. . ... 57

3.5 Competences and Skills ... ........ .. .. ... .. . 59

3.6 Design Philosophy and Principles ... ..................... 61

3.6.1 Design Philosophy . ........ ... .. ... .. 61

3.6.2 Design Principles . . ........ ... ..o oL 64

3.7 Perceptions of Design Activity. ............. ... ..., 65

3.7.1 A Cybernetic Understanding of Design............ 66

3.7.2 A Coordination Understanding of Design . ......... 67

373 Textbooks’ Mapping of Knowledge . .............. 68

3.8 Conclusion . ... 68

References. . ... ... 69

4  Staging Conceptualization . .................................. 71

4.1 The Role of Staging .. ......... ... . ... 71

4.2 Staging and Its Challenges. . ........... .. ... .. ..., 72

4.2.1 Key Challenges. . ..., .. 73

4.3 The Design Space and Staging. .. ........................ 75

4.3.1 Staging: Agenda, Motivation, and Roles . .......... 76

432 Staging: Mental Models. . ...................... 76

433 Staging: ACtOrS. . . oo v vttt 78

434 Staging: Competences and Knowledge ............ 78

435 Staging: Practice. . ......... ... .. .. .. ... 79

43.6 Staging: Methods and Tools. . ................... 80

4.3.7 Staging: Staging Objects . ...................... 81

438 Staging as Innovation of the Organization. ......... 81



Contents

6

xiii

4.4 Teamwork. .. ... 83
4.4.1 A Community of Practice. . ..................... 83

442 Design Dynamics . . ........ .. ... 84

443 The Team’s Collaboration Dynamic. . ............. 84

444 Communication . .............c.ooouiinnen..... 85

445 Interaction and Integration. ... .................. 86

4.5 Interacting with the Surroundings . ....................... 87
4.5.1 Use of Specialists. . ........ ... ..., 87

452 Users in the Design Activity. .. .................. 87

453 Focus Dimensions in User Involvement. .. ......... 89

454 Boundary Objects. ........... ... ... 89

4.6 Conclusion . ...t 91
References. . ... ... 91
The Design Process . . ......... ... .. .. . . i, 93
5.1 The Design Process” Composition . ....................... 93
5.2 Factors Influencing the Design Process . ................... 94
5.2.1 Chainof Results........ ... ... ... .. .. ... ... 96

522 Stumbling Blocks. . ........... ... .. .. 97

5.2.3 DesignEntities . . ......... .. ... ... . .. 99

5.2.4 The Right Progression .. ........... ... ... ..... 100

5.2.5 The Company Identity ......................... 101

5.2.6 Design Strategies . . .........vuiinii 103

53 Literature’s Models and Industry’s Procedures .. ............ 104
5.3.1 Industrial Procedures . .............. ... ... .... 105

532 Creating aProcedure .......................... 106

54 The Encapsulation Design Model ........................ 108
54.1 It Is not Only About the Product!................. 110

55 Conclusion . ... 111
References. . ... ... 112

Part III Design Process

Exploration . .......... ... ... . .. . .. 115
6.1 Exploration: Whatand Why. .......... ... ... ... ... ... 115
6.1.1 The Importance of Exploration .................. 117

6.2 Our Exploration Model ........ ... .. ... ... ... ...... 118
6.2.1 The Five Feed Chains. . ............. ... ... .... 119

6.3 Feed Chain: Need Interpretation ......................... 120
6.3.1 The Need Satisfaction Process. .................. 121

6.3.2 WhatIsaNeed?.......... .. ... .. .. ... 122

6.3.3 Need Identification. . ......... ... ... ... ... .... 124

6.4 Feed Chain: Perceptions of Preferences. ................... 127



Xiv

Contents

6.5 Feed Chain: Task Perception and Formulation. . ............. 129
6.5.1 Task Experience . . . .......o.uuiinenennnenan.. 132

6.5.2 Team Identityand Role ................ ... .. ... 132

6.6 Feed Chain: Problem Formulation........................ 133
6.7 Feed Chain: Technology and Idea Elements ................ 135
6.7.1 Research and Development . .................... 136

6.8 Conclusion . ...t 137
References. . ... ... 138
Concept Synthesis . .. ......... ... ... ... .. . . . 141
7.1 Synthesis: From Dream to Proposal. . ..................... 141
7.1.1 The Challenges of Concept Synthesis ............. 143

7.2 Theories on Ideation and Conceptualization .. .............. 144
7.2.1 Creative Thinking. . ........ .. ... .. .. .. .... 145

7.2.2 Systematic Thinking. .. ............ ... .. ... .... 148

7.2.3 Visual Thinking . ........ .. ... .. . ... 150

7.3 Strategies for Conceptualization ......................... 152
7.3.1 Cognitive Strategies . . .........c.ouvenenennon .. 154

7.3.2 Search Strategies ............. ... . ... 154

7.3.3 Systematic Strategies . . .. ... 157

7.4 Models of Conceptual Design Activity .................... 159
7.5 The Concept Synthesis Model . .......................... 162
7.6 Concept Synthesis: Goal Formulation .. ................... 164
7.6.1 User Needs and Actor’s Interests . . ............... 166

7.6.2 Articulating Goodness and Value. . ............... 169

7.6.3 Formulationand Use ............... ... ... .... 170

7.7 Concept Synthesis: Ideation. .. .......................... 171
7.7.1 Create . ...t 171

7.8 Combine. ... ..ottt 173
7.8.1 Organizing the Combination .................... 175

7.8.2 Visualise. . ...t 176

7.8.3 Complete . ......ooininii i 178

7.9 Concept Synthesis: Evaluation and Choice . ................ 180
7.9.1 Making the Evaluation......................... 182

7.9.2 Evaluation Criteria . .. ........ ... ..., 183

7.9.3 Organizing Concept Decisions. . ................. 185

7.10  The Module ‘Concept Synthesis’. .. ...................... 186
7.10.1  The Milestone Meeting ........................ 186

7.10.2  Reflecting on Concept Synthesis ................. 187

71 Conclusion . .......oiuniui i 189
References. . ... ... 189
Product Synthesis . ......... ... .. ... . 193
8.1 Understanding Products’ Nature and Synthesis.............. 193

8.2 The Nature of Product Synthesis .. ....................... 194



Contents

10

XV

8.3 Differences and Identities in Synthesis .................... 196
8.3.1 A General Foundation: Systems Theory ........... 197

8.4 Domain Theory and the Three Ways of Spelling . ............ 198
8.5 The Activity Domain: How the ProductIs Used . ............ 200
8.5.1 The Activity System. . ..., 203

8.5.2 Designing an Activity. .. ..., 203

853 Models in the Activity Domain .................. 204

8.54 Spelling an ACtivity ... ..o, 205

8.6 The Organ Domain: How the Product Functions. ............ 206
8.6.1 Models in the Organ Domain. . .................. 208

8.6.2 The Organ Domain as Concept Inspiration . ........ 210

8.6.3 Spellingthe Organs . .......... ... ... ....... 212

8.7 The Part Domain: How the Product Is Materialized .......... 212
8.7.1 Conceptualization and Models in the Part Domain ... 215

8.7.2 Spellingthe Parts .. ........... ... ... ... ..... 216

8.8 Product Synthesis: A Three-Domain Progression ............ 217
8.8.1 Top Down or Bottomup?....................... 219

8.9 Product Modelling: The Product’s Chromosome. .. .......... 222
8.9.1 Applying Product Synthesis Models .............. 224

810  ConClusion . ....... ..ot 225
References. . ... ... 225
Product Development . .. ....... ... ... .. ... .. ... ... ... 227
9.1 Expansion to a Complete Company . ...................... 227
9.2 The Nature of Product Development .. .................... 229
9.2.1 Integrated Product Development .. ............... 229

9.2.2 Use of Procedures. . .......... ..., 231

9.2.3 Conceptualization in Product Development. . . ... ... 233

9.3 Game Rules for Conceptualization. . ...................... 234
9.4 The Product Development Machinery . .................... 237
94.1 Types of Product Development . ................. 240

9.5 Conclusion . ... 242
References. . ... ... 243
Product Life Synthesis .. ............ ... . ... ... ... ........ 245
10.1  The Lifecycle: Where Innovation Happens .. ............... 245
10.1.1  The Design Process Paradox .................... 247

10.2  The Nature of a Product’s Lifecycle. . ..................... 248
10.2.1 A Typical Lifecycle Activity .................... 250

1022 Actorsand Users ...............oooiiinnin. .. 251

10.2.3  The Expanded Business View: Service ............ 252

10.3  Between Product and Lifecycle . . ........................ 256
10.3.1  ActorRoles....... .. .. .. . i 258

10.4  Design of, and for, the Lifecycle . ........................ 259

10.4.1 ModeofLife.......... .. ... . . 259



XVi Contents

10.4.2  Lifecycle Identification. . .. .....................
10.4.3  Product Life Synthesis . .. ......................
10.5  Conclusion . ...
References. .. ...

Part IV Reasoning About the Good Product

11 Function Reasoning. .............. .. ... .. .. ...,
I1.1  Functions ........ ...t
11.2  Functions for Linking Task and Product ...................

11.2.1  Other Types of Functions . . . ....................
1122 LinkModel....... .. .. .. .. . i
11.3  Understanding the Core Elements: Activities and Organs. . . . . .
11.3.1  Products and Activities. . .......................
11.3.2  The ‘Core of Everything’: Mode
of Action and State Change .....................
11.3.3  How ActivitiesWork ........... ... .. ... ... ..
1134 HowOrgans Work ........... ... .. .. . ......
11.4  The Function Network and Product Composition . . ..........
11.4.1  Horizontal and Vertical Causality. ................
11.4.2  The Function/Means Tree: A Hierarchy
of Functions ........ ... ... .. .. ... .. ...
11.4.3  Supporting Function Types. .. ...................
11.4.4  Structural State Transition ......................
11.4.5 Flow Pattern Reasoning . .. .....................
11.4.6  Interactions...............coiviuiinninnenn...
11.5  Creating the Part Structure: From Function to Embodiment . . . .
11.5.1 The Embodiment Activity ......................
11.5.2  Part Structure Considerations. . ..................
11.53 Interfaces ........... ...,
11.6  Cross-Disciplinary Function Reasoning. . ..................
11.6.1  Function Reasoning as a Common Ground . .. ......
11.7  Function Reasoning During Synthesis:
Design Type Dependency. .. ...,
11.7.1  Function Modelling . ..........................
11.7.2  Designing a New Product. . .....................
11.7.3  Incremental Design. . ..........................
11.7.4  Platform-Based Design. . .......................
11.8  Conclusion . ..........iiiui i
References. . ... ...

12 Property Reasoning. .............. ... .. .. .. ... . ..

12.1  The Property Design Challenge . . .. ......................

12.2 Talking About Properties .. ........... .. .. ...,



Contents xvii

13

14

12.2.1  Issues and Properties .......................... 313
12.2.2  Function Properties ............ .. ... ... ...... 316
12.2.3  Relational Properties .......................... 317
12.2.4  Allocated Properties. ........... ... ..., 318
12.3  Linking Characteristics to Value ............ ... ... ... .... 319
12.3.1  Properties’ Dependency on Behaviour............. 320
12.3.2  Properties’ Composition. .. ..................... 322
12.4  Linking Issues, Properties, and Characteristics . ... .......... 326
12.4.1  Property Decomposition Patterns. . . .............. 330
12.5  Trade-Offs ... ..o 331
12.5.1  FunctionTrade-off . . ..... ... ... ... .. ... ... ... 333
12.5.2  Institutionalized Properties. .. ................... 333
12.6  Property Reasoning During Synthesis . .................... 334
12.6.1  Designing a New Product: Into the Unknown . . .. ... 334
12.6.2  Incremental Design: Learning from History ........ 336
12.6.3  Platform-Based Innovation: Distributed Properties . . . 337
127 Conclusion . ...... ..ot 339
References. . ... ... 340
Dispositional Reasoning . .. .................................. 341
13.1  Designers’ DiSpPOSItiOns . .. ...ouvtiien et 342
13.1.1  Industrial Practice. . ......... ... ... .. ... ... .. 342
13.2  Dispositions Link Products and Life Activities . ............. 344
13.2.1  Dispositions ... .......c.uuiinininnininenann.. 345
13.2.2  Dispositional Relationships .. ................... 346
13.3  ‘Design for X’: Actor-Oriented Design . ................... 348
13.3.1  Dispositions: A Theory Behind DFX.............. 350
1332 Staging DFX. ... . 351
134  DFX Methods and Links Between Characteristics ........... 354
13.4.1  Design for Manufacture and Assembly ............ 354
13.42  Designfor Cost. .. ... 357
13.43 DesignforQuality ............. ... .. .. .. .... 358
13.44 DesignforUse ...........coooiiiiinii... 360
13.4.5  Design for Environment. .. ..................... 362
13.5 Dispositional Reasoning During Synthesis ................. 365
13.5.1 Designing a New Product. . ..................... 365
13.5.2 Incremental Design. . ............... .. .. ...... 366
13.5.3  Platform-Based Design. . ....................... 366
13.6  Conclusion . ..........oiuuiiiiiii i 367
References. . ... ... 368
Good Design. . ....... . .. 369
14.1  Effectsof Design ...........c..o i 369

14.2  Good Products: The Idea with and Idea in.................. 370



XViii Contents

14.3  Stakeholders for Goodness. .. ........... ... 372
143.1  The Users’ Perception ......................... 372
14.3.2  The Manufacturers’ Perception .................. 375
14.3.3  Society’s Perception. ................. ... .. .... 376
14.3.4  Lifecycle Actor’s Perception .................... 378
14.4  The Designer’s Challenge .............. .. .. .. .. ... .... 378
14.4.1 WhatlIs Necessary? ..........c.couuiiiinenann.. 378
1442  WhatIs Important?. . ........... ... .. .. ...... 380
1443  WhatlIsDecisive?. .. ..., 380
14.5  Goodness in Practice, Research, and Education. . ... ......... 381
14.5.1 WhatIs Good Practice? . ....................... 381
14.5.2  What Is Good Design Education? ................ 384
146  Conclusion . ...........oiiiiiini .. 386
References. .. ... 388

Appendix: List of definitions . . . ......... ... .. ... ... 391



2 Springer
http://www.springer.com/978-3-319-19838-5

Conceptual Design

Interpretations, Mindset and Models

Myrup Andreasen, M.; Thorp Hansen, C.; Cash, P.
2015, XV, 394 p. 267 illus., 102 illus. in color.,
Hardcowver

ISBN: 978-3-319-19838-5



	Contents

