Contents

Preface wiisnseretrensiinesssessienssesssssssssnssessrensenssessnsassesassassassssnsssnsns A%
COMEEIES cuctrrueierisenineieissssnssisusssnacsasssssessssessessossasssasossansossansasaassassesesarans VII
Part 1 Concepts and Prevalence......ieemininioiissiosenens 1
1 Emerging Mobile Virtual WorkK ......iccninecsnneninininnnsenssecensn 3
Erik Andriessen and Matti Vartiainen ......coceeeeveeveeeveeveecereneeveienereennne 3
1.1 Fundamental changes and driving forces ..........coceeveeeeereeevermncene. 3

1.2 What is Mobile Virtual Work? ......ccccvvveeemneeceniesieneseiesineeenne 6

1.3 Objectives and general design of a research program .................. 8

1.4 The contributions to this bOOK ......ecceveeeeeierirecereererieerecee e 9
REfErENCES ..ttt er et aens 12

2 Mobile Virtual Work — Concepts, Outcomes and Challenges .......... 13
Mattl Vartiainen.....ccoereeveucecrerinroressesesrie e e raes et e s sesesrensonssssnene 13
2.1 Emergence of NEW CONCEPLS ....covvurerirrererienrereneecrerenerneresensnens 13

2.2 What is MODBIIE? ....coiriieererrvererie et e 14

2.2.1 Mobile spaces and places as working contexts .................. 15

2.2.2 Mobile SUDJECE .....crerieeeieertrirenrcee st 17

2.2.3 MODILE t0OIS....ccereecririerrieeirrirtr et enrae e b s ssenen 17

2.2.4 Mobile abject 0f WOrk .......ccveeerevicveeiereiciiceesee e 18

2.2.5 Mobility in organisations and business models................... 19

2.3 What 15 VITTUAI?.....coueercrnrcrr et 20

2.4 What is TeleWork?......c.ccoveerenriirninerieesierireceseseseese e 21

2.5 Forms of physical and virtual mobility.......ccccecovieeierverencnnene. 22

2.5.1 Emergence of eWorK.......cooeeveervvnenenecreneee e 22

2.5.2 Types of physically mobile employees .......coveeevvrrrrinnes 24

2.6 Mobile work systems in distributed organisations...................... 26

2.6.1 Complexity 0f tasks......cceurevrrerrcererenrnreeieiereere e 28

2.6.2 CompleXity Of CONLEXT..ucimiuiimiireeeeiincieieeeieieecreereesrenennas 28

2.6.3 Internal processes of individual and collective subjects......37

2.7 Outcomes and challenges ..........ccceceerveerecreerinenesceeceeee e 38
ACKNOWIEAZEMENLS ...coveveiereceeceieree et 42

RETBIEIICES ...eevieeeeicteece ettt et e e eeree s v seeseesesnessesanesan 42



VIII  Contents

3 Mapping the Mobile eWorkforce in EUrope ...cccvvreeriensecncencnsinenns 45
Karsten Gareis, Stefan Lilischkis and Alexander Mentrup .................. 45
3.1 eWork and physical Mobility.......ccoevereereeriereeensieseseeeeeere e 45
3.2 DIIVETS rtveevetrericrisieriestesesssessssssssssassessessssnsssessssassensensensessssenses 47
3.2.1 Drivers of worker mobility......ccccvcveevecereeeereriereereriesenne 47
3.2.2 Physical and virtual mobility.........cceeeveeereeeeeecriceeeeierenene 49
3.2.3 ICTs as drivers of mobile Work.......cccvvevveeiinveeivrecreriernnnnn, 49

3.3 Conceptualising mobile eWork .......ccoecvivvicvieeiieeecreeeeiereene, 51
3.4 Mobile work and mobile eWork today..........cccoeevevevvieieiennnene. 54
3.4.1 MObile WOTK ..cueereiereceecceceeeee e 54
3.4.2 MODbile eWOrK.....oeoveererieireeeseeececeee et 57
3.4.3 Tele-collaboration: "virtually mobile eWork"..................... 63

3.5 Conclusions and oUtlOOK .....ceverueererrvrneecercerriesieeeeeeesie e esesenens 63
StatiStiCal ANNEX . .ereviiiiereririieeeresierieniese e s ste s e eereeteestecaeennesesseanes 65
RETEIEICES ..coveireiriiieriectr et r e s ns 67

4 New Forms of Work in Labour Law....... 71
MiINNa HElle ...coiiieieieieeieeeesceseieeereteie et e et sneenenrene 71
4.1 New forms of work as legal challenges.....ccccovvvvvvvecereereeeennnne. 71
4.2 Mobile and virtual work in labour legislation .........ccoeeevvevennene. 73
4.3 The European framework agreement on telework..........ccoervenies 75
4.3.1 Purpose and background........cccecvvereereerierenienmneenvernnereenone 75
4.3.2 The definition of a teleWorker .......cccceevuerveceeveeeeeeeeeeeeeseenens 76

4.4 Employment relationship and entrepreneurship .........c.ccccueaue..e. 78
4.5 Employment conditions in mobile and virtual work .................. 80
4.5.1 The outline of employment conditions..........ccceeveevrvrnnece. 80
4.5.2 The principle of equal treatment...........ccceveveeeverecvrernene. 81
4.5.3 WOrKINg timMe..vecvevvericicieesieesieinereeeerereeseeseeseeresesesssessssanens 82
4.5.4 Equipment — costs and liability iSSUES.........ceevervevemrurennee 83
4.5.5 Health and safety .....cccovevvevieneneeceeieeeereeceeeece e 84
4.5.6 Data PTOtECHION ...o.crveuerreeerrercreeeeeereesteeteneesseeseeresseseessreres 85
4.5.7 PIIVACY ISSUES .euvevverreceriereiriensenressesseesesssesseeseessessessesessensns 85

4.6 Contractial ISSUES ....c..ereereureruerrrerirrecrrerserresseseeseeesessseesssesesns 86
4.6.1 Individual contracts in mobile and virtual work.................. 86
4.6.2 Particularities of mobile and virtual work ...........cocoeevevenenne 86
4.6.3 The need for specific contracts in different situations......... 87
4.6.4 The content of a specific CONTact.....c..cvveeverreereevereeerrennene 90

4.7 CONCIUSIONS .ecuvreririricsicreiernerecree et ser s e s sne st nseesesnereseanrees 91

RETEIEICES .ottt ee et ee s ee et ee e e s ennteesareeeeranes 93



Contents IX

Part 2 Mobility in Work.....ciencvceircicnnennens N 95
5 Virtually Connected, Practically Mobile .........ccccrererenreeeenerecrsesaesesnns 97
Mark Perry and Jackie Brodi€ .........cceevvveeveeeniesresveeciieneseeeeeenenene 97
5.1 Chapter OULLIE ....ccecvvuertrierenrereierecreesss e esaeseseese s ssesseseseesesens 97
5.2 Designing mobile technology to ‘fit’ the work.........cccervervnneee. 98
5.3 On being MODILE ..ot eee e 99
5.3.1 Addressing Mobile Virtual Work.......cocveeeerveevereereiinns 99
5.3.2 ‘Mobility’ in the research literature..........coeevverieeverronennns 101
5.3.3 Articulating mobile work: ‘mobilisation work’................. 102

5.4 Examining mobility .....ccceeeereeveeieeeineeeiecisriseeeecresereeeeseesnsenas 104
5.4.1 Data collection methods ........cceveeveveervnreereereeeeereeereines 104
5.4.2 Primary data collection.......ccceeueeeeveeceeeiiieeecreereeereeevenens 105
5.4.3 Technology probes and user evaluation .............cccevevvennes 106

5.5 ANALYSIS c.coveeretetictrteeerertecte ettt sttt benes 106
5.5.1 Cognitive activity and planning behaviour........................ 107
5.5.2 Social interaction and home/work relationships................ 110
5.5.3 Mechanisms of interaction in mobilising work ................. 112

5.6 Technology probes: design and functionality............ccveevennneee. 112
5.6.1 Design of the Probes.....ccccvrvrrirvrnrecncnsenrensiseeseesreseenees 112
5.6.2 VML .ottt eas e sn et 113
5.6.3 Dynamic-LiStevcueccrcennneisremnieeiniesiesreseererereese e seeensennens 114
5.6.4 Connect-Talk.....cccccevemeinninieninienccseeeeeeseeee s 116

5.7. Probe evaluation and implications for design..........ccccovevnenee. 118
5.7.1 SUPPOItING AWATCNESS ...ceureurrcrrrrreriarrenrensenseessessesessaeserseres 118
5.7.2 Supporting effective communication...........oceevrverververenenen 119
5.7.3 Transforming work relationships .....cccecevevveeveereveeeeeeerenns 120
5.7.4 Building and maintaining social and domestic bonds....... 121
5.7.5 Privacy and “User control” ........cccovererrinreeceneenreiereereeeenenns 121
5.7.6 Technological implications .......c.cceceveevvereereeeveerreeeenieene, 122

5.8 Discussion and concluSioN.....c...oveverierverieerierienseereesreeseeesnennens 124
REfEIENCES ...eouieeeriir et 126

6 Collaboration in Mobile Virtual Work: a Human Factors View ...129
JOhN R WILSOT ..t 129
6.1 Starting POSItION.....ccceceueceerererrercrimrirsnrser e e rrenans 129
6.2 Future work, mobility and virtuality.........cecevveervrvevvreerecnnnnn 130
6.3 Collaboration ......cc.evieeeeerieiereeiieeeereesreceee e senenes 133
6.4, Examining mobility ......ccoccceervrirnrnierrniereneneseeseerenseseeseninns 135
6.4.1 Social and organisational SUPPOIt.......ccceveeeruerveeereeririnnne. 135

6.4.2 Technical syStems SUPPOTt........c.ccuververveeeeeereisecsiesierenenes 138



X  Contents

6.5 Methodological considerations in studying collaborative work141

6.6 Cases of collaborative WOrking ........c..coceeveereereereeeeeesresernnanes 142
6.6.1 Collaborative virtual environments ...........ceeveeveeereerereenenns 142
6.6.2 Studies of planners and schedulers......c.cceeveverierveeeeonne. 144
6.6.3 Railway Maintenance.......cooeveevereererveereeresseerevneseneeeses 145
6.6.4 Multiple decoupled interaction in virtual environments.... 146

6.7. Concluding diSCUSSION.....c.ueeeiriecrierieeinrenreerre e iar e enesseas 147

ACKNOWIEAGEIMENLS ..eveerveririreiceser et creneenan 149

RELEIEIICES .ecueeriirirriecreret et saeesre s es s b et te e esean 149

7 Model-based Design of Mobile Work Systems........coveceeeeerecreereerenes 153
Ludger Schmidt and Holger LuczaK.........cccceeevemimrreeeererreeeereeienrans 153

7.1 INTOAUCTION cuvvverirenr et seare et ere s e ssr e e eaesesesrenas 153

7.2 Trends of mobile work in Europe........cccovemvevreeeseeveccenieecenennen. 154

7.3 Mobile work in the context of industrial engineering .............. 156

7.4 Design space model for mobile work systems ........ccoveevrveenns 159

7.5 Case study on augmented reality Work........cooecveuvevvvvvvvrvrnns 163

7.6 Application of the model based design process........coeuvuennee.. 165
7.6.1 Requirements analysis of the objective .......ccevvuvevervenneee. 166
7.6.2 Identification of interconnections and conception............. 168
7.6.3 Integration and prototyping of design solutions................ 170
7.6.4 Evaluation and verification..........cceevemrnreeeciecreeenereevenens. 171

7.7 CONCIUSION ...coviierererenierrieteie i reesnrsseesesres e sesessese st asessassens 173

RELEIENCES ..eorerereeeetr ettt st enns 174

8 Usability in IT Systems for Mobile WorK........ccceurenveerencennes 177
Niklas Johansson, Torbjém Lind and Bengt Sandblad....................... 177

8.1 Usability in mobile IT SYStemMS.....ccceeueeveeeerereeerceeeee e 177

8.2 Usability aspects and Criteria.......ooocereerereenrenrirerierssesneseseeenees 179
8.2.1 General usability in IT-support systems...........oeeerurervrnnene. 179
8.2.2 Mobility specific usability Criteria.....ouereevrveereererreererrerennes 181
8.2.3 Design for mobile SYStems .....ccoeveeverrerrecernirieeevnerereenerens 185

8.3 Assessment of usability in mobile systems ..........coeeveeveevennnee. 186
8.3.1 Method.u...o i 186
8.3.2 RESUILS c.crenrriee ettt et enen 188
8.3.3 Case study — the ambulance system CAK-net................... 1590

8.4 Design for usability in mobile systems for home care ............. 192
8.4.1 Background ........oeccveeeeeecvemierinsienrecreceeeer e 193
8.4.2 Seminars for requirement gathering ......cc.ccoecvveverveveevennnnen 194
8.4.3 Specification of futiure Work.........eceveevrevrereseiinieereereeerenne 195
8.4.4 Design of mobile work support systems ..........coceevveeenene. 197

8.4.3 CaSe CONCIUSIONS uvveeirereerereeereeeeesecreeseeseeeessisessssssessrens 199



Contents X1

8.5 CONCIUSIONS ..vireveerieieeiririticteereeeeesreenrensaeresrentesseesesesseessesaees 200
Acknowledgements .......c.cceveveeeeeiieierieeiieee e 201
RELEIEINCES ...viririrererire ettt en s s en e 201
9 Participative Design for Home Care NUrsing c...c.cceeccvevecerscncosarcenes 203
Marion Wiethoff, Thierry Meulenbroek, Hans Stafleu and Rogier van
BOXIEL .ottt ettt ae e s e st e s e nr e ne s 203
9.1 Home health care as mobile WOTK .......ccveeuierieveericreeeereeenne 203
9.2 ICT, mobile workers and the chronically ill.........c.cccovereveneeee 204
9.3 User involvement in deSigi.......cceceeeeeeeeereeceeecieceeereeeeeeneeve 205
9.3.1 Design approaches........ceceecreerereeeeerreerieeeeeeeeeesieseesnens 206
9.4 Application of the ESE design approach.........cccceevvevrvrinennnn. 211
9.4.1 Stage B: Analysis present situation and problems............. 211
9.4.2 Stage C: Defining the input for textual scenarios.............. 213
9.4.3 Stage D: Developing textual scenarios.........cceveeveevennnen. 214
9.4.4 Stage E: Defining the input for pictorial scenarios............ 221
9.4.5 Stage F: Developing pictorial scenarios ...........ccocecevvvennenee. 222
9.5 Discussion and cOnClUSIONS ......ccvecvevverrirreneereeseeeerseesseeeseessens 226
RELErENCES «..oooviiriricriciiieiir et e 228
10 Well-being and Stress in Mobile and Virtual Work..................... 231
Peter Richter, Jelka Meyer and Fanny Sommier .........ccouereveevverveinnnn 231
10.1 Challenge of well-being in mobile virtual work.................... 231
10.2 A framework to mental workload and mental strain............... 232
10.2.] SUMMATY weioririvrenrirenrieiesneeneeesiessrmseseseseesesesessesesneessnes 235
10.3 Task-related and organisational factors of mental workload..236
10.3.1 Individual work in virtual settings.......ccccveeeermrnerververeenens 236
10.3.2 Aspects of collaboration in mobile virtual work ............. 239
10.3.3 The role of rESOUTICES ...covevrrrirrrcrirrenrierierieeersieseereeseenaens 246
10.4 CONCIUSIONS ...veviuienieieeierectetectet st sesresessesse e seee e seas 248
REETENCES ...vereiereecrireeee ettt e e renns 249
11 Building Scenarios for a Globally Distributed Corporation......... 253
Veli-Pekka Niitamo ....ccccvccvcervieririnneierneeieeseeseeseceessesessesnssnsenseses 253
11.1 Challenge of global working ...........ccceeeevvureerivvveiecer e, 253
11.2 Drivers, motivation and context of change.........c..ccocvereeenrnnne. 254
11.3 Globally distributed mobile work environment...................... 255
11.4 Drivers and benefits of flexible working solutions................. 261
11.5 Scenario Challenges ........ccveeveereceecenieeereereeree e eseerens 262
11.6 CONCIUSION .ccuuerreeenrenreriennrensiereseeeessessesressesssessensaeesessenessenns 264

RETEIEINCES ..coveetieeieeteeeeeteetetee et s e s s e e e sennas 265



XII  Contents

12 Case Descriptions of Mobile Virtual Work in Practice.....ccoerreerae 267
Robert M Verburg, Stefania Testa, Ursula Hyrkkiinen and Niklas
JORANSSOM ...ttt ettt bt ene s 267

12.1 Setting the SCENE ...cevierieriereerieeiereeieeee et 267
12.2 MVW in practice: customs control in the Netherlands .......... 268
12.2.1 MODile SEtNE .cvvereiiereaeeieieeeeeeceeeeeeeeerenectreeesnerera s 268
12.2.2 Implementation.........cccoveveveecrnrierierenreseesssseesessesseeesesses 269
12.2.3 Benefits and drawbacks .......cccceeecenrevrerecrereireeceeeeene 270
12.2.4 Conclusion and lessons learned.........coeervereeererevereennnn, 271
12.3 MVW in practice: providing facility services in [taly............ 272
12.3.1 MODbile SN ...ccievirieriereciieieieeteeeeeeesee e sessnessene 272
12.3.2 Implementation.........ceccecereevcneniecrecercniensenceseseessenssseenas ..273
12.3.3 Benefits and drawbacks for the organisation................... 274
12.3.4 Benefits and drawbacks for employees............ceovvveennnne 274
12.3.5 Conclusions and lessons learned .........coveeveveeeeeveneeevennnne 275
12.4 MVW in practice: mobile servicemen in Finland................... 276
12.4.1 MODIIE SEINES .cveerevrreerreeeeierereenreresreese e esreeaeevesressens 276
12.4.2 Mobile reporting with the Palm computer....................... 278
12.4.3 Implementation.......cccoicereveeveerirereerieriereeseesessinssnesersensenes 279
12.4.4 Benefits and drawbacks......cceeverceicmreinerceicreenceeceeenn 279
12.4.5 ConCIUSIONS ...cveerecremeeiririeieeenrsnrsessesere s esee e seeeesanes 281
12.5 MVW in practice: IT-support for home care in Sweden........ 282
12.5.1 Intended USE......cccreeererreernmermrcnrineeceresrensensnesesenssaseesesenis 283
12.5.2 The system implemented in another environment........... 283
12.5.3 Performance and outcomes.........ceeeverevrimreereeevereenesnencnes 284
12.5.4 Unanticipated use of the System ......cuvvereerreeeeveiririisens 285
12.5.5 Conclusions and lessons learned ..........cccovvvveveververveenenne. 286
12.6 Overall conClUSION.....covvmrerrerrerierinrieseerentee ettt eaess s 287
Acknowledgement......ccoeeieireecvrineerereeene et 288
RETETENCES ....ueviricretrercrintetec et ass s sessn e ene e naensnenranes 288

Part 3 Organisational Strategies .....cuceeeercerrenrescnrersssssvessecsesens cennees 289

13 Knowledge Sharing in Mobile Work .........cccvevecrenseenrenrcereesnesnes 291
Mariano Corso, Antonella Martini, Luisa Pellegtini........c.c.covvueennnen. 291

13.1 The KMS challenge in mobile conteXt.....oevvereeererevevereeenenes 291
13.2 Research framework and methodology ......coceeveevvveeceevceinnnns 295
13.3 Field research results .....ccvovvirieecrcnevemienienienseenees oo eens 298
13.3.1 Mapping the MW phenomenon: the survey results......... 298
13.3.2 Cause and effect links: three explicative case studies..... 302
13.4 Conclusions and implications.......c..c.eeveeereeereminresrieresereescennane 315

RETEIEIICES woiouviiireriereierees ettt st eeeeeeseeremseeseneesasessasesareesnn 317



Contents  XTII

14 Factors Influencing the Diffusion of New Mobile Services ........... 319
Sven Lindmark, Mats Magnusson and Filippo Renga..............ccu...... 319
14.1 Mobile work and mobile SErvices........uvvvrcerevereerieereereerernnens 319
14.2 Development and diffusion of innovations..........c.ccocvevevene... 320
14.2.1 Strategic issues related to resources and capabilities ...... 321
14.2.2 Technological iSSUES.......cocrerivreercerinrrimsiencereseesieernesnennens 323
14.2.3 ECONOMIC ISSUBS ...vevverierieseeiiecieeeecee e smsee et eseeseessesnenns 324
14.2.4 Marketing iSSUES ...c.cceverrererinrcrerieieseennnnreereereeneeenenenne 324
14.2.5 SUIMIMATY .evrvereevrcereniiereriencnsneesessesseseessensessesseesssssessense 325
14.3 Vehicle telematics in West Sweden........uveevvvvereeveeveeinenene. 326
14.4 Methods USed........ceeeieuiinrenieninecrieresree e 328
14.5 Empirical ODSErVAtIONS ...coccveveererreriviresersinrressesieesensessessesnens 329
14.5.1 OVETVIEW weovereiuerereinerierinicnre e vessssessenieeseesesseesessernesnans 329
14.5.2 Case illustration: Vehco and the Co-Driver .................... 330
14.5.3 Encountered benefits, problems and firm responses ....... 331
14.6 DISCUSSION..ceuirriirerirrarteeinierteriererereesesnnesneensnsessessesnssananeens 337
AcknowledZements .......ccoceveieicieereireec s 341
RELEIEIICES ..ecrveniiiciiiriterertnre et neae s e e bse b esa st eresaes s eneene 341
15 Mobile Workplaces and Innovative Business Practice.....c..ceceeun.. 343
Hans Schaffers, Liz Carver, Torsten Brodt, Terrence Fernando and
RODEIE SIAGLET ....cecervenrerictrirecsenrete st ansee e s e vaerseseen s sasnenrene 343
15.1 The challenge of mobile workplaces......c.ceevuveevreereerveereerennen. 343
15.2 Mobility and collaborative Working .........ceoevereevecreneverenenns 344
15.3 Current perspectives in mobile collaborative work................ 347
15.4 Mobile work and new business practice.........cuvueveerrerereenerens 352
15.4.1 Automotive INAUSELY ......ccvevveeeerieieeeeereeeseeec e 352
15.4.2 Aerospace iNAUSITY c..ccoccveeverierivieriinrensesninniesessesnsensensanens 353
15.4.3 Building and construction industry ............ceeveeverveneinennnn. 355
15.4.4 Prospects for new ways of mobile working...........c.oc...... 357
15.5 Introducing mobile collaborative Work ..........cceevveeervevieeenene 357
15.6 Towards a roadmap and innovation agenda .........c..ccvuvreenenenn. 361
15.6.1 FULUre SCENATIOS...c.ccriereereererirrrenrenesrarensansensssesssssesserenns 361
15.6.2 An initial roadmap for mobile collaborative workplaces 362
15.7 FINal remarks .....c.coeeeecienciernesenenirienrsenreniesesesesesssseenens 366

RETEIGIICES ..ttt sttt ee e eeeesrrer e s s eessssessareen 367



XIV  Contents

16 Mobile Virtual Work: What Have We Learned?........cccccciveenanene 369
Matti Vartiainen and Erik AndrieSSen ..ueeverveiccievrvreescvecvrcecnniieseeenne 369
16.1 TNtTOAUCHION 1evrrreereereentnriveeeeeeeeereereesreassanianssssisesssssnerensnssasen 369

16.2 MVW 1S GITIONG US.cuveererreressiseresissiseesieriarssessesssessasassasssssess 370
16.2.1 Mobile Virtual Work is strengthening.......c.ceeeveeierenuenns 370

16.2.2 A typology of MVW o, 372

16.3 Specific conclusions and implications..........ccveerurencevecreenenees 375

16.4 Scenarios for the fUTUIE......ccveveeeesierererreeeenes e 383
16.4.1 A EUTOPEAN VISION ...veeiiririirinreientest st iestssanessnsesescsans 384

16.5 CONCIUSION 1eereereeicreeriereereeriereesnresessessessseesaesanssessossssasssssnrnsensns 385
TNAEX .uvvererereersssaneassncercasseressensassossssssssesossansssssatossssansasesssonsassoasatissssnssson 387
List of CONtriDULOYS eeucereereeccsssrsenecsaerecssessonnessacsesssnses 389




