Contents

T INErOdUCHION. ..ottt e saeneen 1
REfEIENCES. ...covvviiriiieire e et r s e sttt era e sanesnbeenesaennen i1

2 Technical rtefacts .............cccoveiinevrininecreeineieer et eaa e 13
2.1 Demarcation .......ccceocuiriieereneriiecenniceisenes et seesaes e e e re e 13

2.2 Two conceptual frameWOrks ........cceceerererrerirerenrenneinerenneseeeseerennns 18
2.3 TerminolOZY ....oecvemreiriiiercrneniesienee st as e ses e nsene 20
2.4 The structure-function conception of technical artefacts................... 22
2.5 TFunctions: tWo StOry LINeS .......ccovevrecmrreniniereneneneeneeesensesesereeesenes 30
2.5.1 Functions and physical capacities.......c..o.covvervviniennirnnerennaes 31

2.5.2 Functions and human intentions.........ccccovevveccererernnereencneenonne 35

2.6 The dual nature of technical artefacts .........ccecvcvvrnrevirernernenenenene, 38
2.7 ConClUSION.....cocciiiiiiriece e et e 43
REfBIENCES ... e cvireeeeieieririet ettt et et br et b e e e e er e ses e saens 44

3 Theories of technical functions ................cccccoevevivinenincinnennnneieeneens 47
3.1 Teleology and function theories........cocomireerecricerinreniecinenene e 47
3.2 Functional Properties........ccovvcererrcnniiniiinasteresiniesenseseeseeseenesseessavenne 50

3.3 Epistemic and ontological theories of functions..........cooccevvecriernnnes 53
3.4 Function assignments and mind-dependent theories of function....... 59
3.5 Theories of technical functions .........ccovvevrereniinreeneenerere e 62
3.5.1 Searle: screwdriver philosophy ......cccccovivereiriricnininierenrenen 63

3.5.2 Preston: proper functions .......c..ccvrververervnneniarsessincenessesseiones 69

3.5.3 Houkes and Vermaas: the ICE-theory .......c.ccceoevrvevvviivnerenveenes 76

3.6 CONCIUSION......cirriereiirctnire ittt st s e san e s se s asene 85
REfEIENCES....coiiiieiiiii ettt e e srne 86

ix




X Contents

4 Proper functions and technical artefact kinds ................cccecvnvncnrennnnn 89
4.1 Normativity and technical functions .............cceeervvermrerrincncninerenenns 89
4.2 Function theories and technical Kinds..........cocoveevvencerencnrevniniererinnnns 98
4.3 Technical artefact Kinds......co.ccoceeveirirnreennnneinnionnineenseenerareniseresees 101
4.4 Use-proper functions versus kind-proper functions...........cceccevrunenn. 106
4.5 Three kinds of technical functions.........c..oevevereneeereineverenecnrennnns 111
4.6 Adequacy CONAItIONS ......c.coovevurinrereninirriniererniserseseseessressensssseseses 115
4.7 A theory of technical functions and of technical artefact kinds......... 117
4.8 CONCIUSION. ...c.iitiiirireerirrericerire st s seae e sre e et ses s st b e 122
RELEIENCES .....coieviiiiriie ittt s sarnes 123

5 Engineering design.............cccocoviemiioincnininin e 127
5.1 Engineering design and making technical artefacts............c.cocevereneen. 127
5.2 Engineering design and SCIENCE ........couvurererrrerrirrcrnnreererrnirerenenes 131
5.3 Engineering design: from function to Structure ..........c.cvevervvnveeerannnns 135
5.4 Means-end reasoning ........ccccvcvrererererinisrenieneeesnieseeresseremiessrasrernensons 141
5.5 Designing plans.........coociiiernniiininien e 143
5.6 A technical GeSI N .....ccerieierieerrereeriniirerseerien e eesa et esaessesenerenes 146
5.7 Formal modelling of functional design features ..........cco.oeverrivrernens 150
5.8 The traditional design paradigm...........cocervriivevironinrcinininienennenn. 155
5.8 CONCIUSION ...ttt ettt e et b e 158
REfEIENCES ....covieiiiiiiitiiireeet ettt b e seas 159

6 The moral significance of technical artefacts .............c..ccoevereiricrniannn, 163
6.1  INIOAUCHION .....coveirririerierenrcrieirreeer et see e et sa s e 163
6.2 Technological AENCY ........cccovveevvreeeeinirnierisie et 165
6.3 Technical artefacts without intrinsic moral significance.................... 169
6.4 Technical artefacts with intrinsic moral significance ............cccoeeuen. 171
6.5 Technical artefacts as moral ageNnts...........ocevvvvvvecvrinrineecninimnnessarens 173
6.6 Technical artefacts with inherent moral significance .............cocouevuvee. 179
6.7 The meaning of technical artefacts ..........cocevvevveerevereierneresieeriseens 182
6.8 An example: the meaning of buildings ...........ccceeoeeeeiiineeciccines 187
6.9 CONCIUSION....ceririiieirrenterer et nieen et eresese st b tasesesenss s nanbons 191
REFEIEICES .....ouviuirircrreec ettt sttt et rabasnatase 193

T OEPIOBUE ... 195
7.1 The dual nature of technical artefacts ...........ccoovveresrcrennnrnerenenne 195
7.2 Socio-technical systems: more hybridity ........ccccoeereeerencrvnienienne 197
RETEIENCES .....veiiiereiirecc ettt bnr et 201

Name INdeX.........coooviiiiiiiicc e 203





