Susta.inable
Solutions

DEVELOPING PRODUCTS
AND SERVICES FOR THE FUTURE

; il

— |




CONTENTS

PREFACE .. :uuwmmmmms v oo s wmmnmumms s ¢ 5o 6 sumimins s & 55 auaimians o8 s 55 5 BATANES & 4355 0is 14
Acknowledgements ... 14
Foreword . ... ... ... 15

Jacqueline Aloisi de Larderel, Director, Division of Technology, Industry
and Economics, United Nations Environment Programme

Introduction . ... .. .. 17

Martin Charter, The Centre for Sustainable Design, UK,
and Ursula Tischner, econcept, Germany

PART 1: Background to Sustainable Consumption and Production

1. Sustainable development: from catchwords to benchmarks

and operational concepts ........... ... 24
Joachim H. Spangenberg, Sustainable Europe Research Institute, Germany

1.1 The history of development of the sustainability concept ................... 24
1.2 What:is sustainable development? . . ....cwessmmans s vs s s ovsmsmasmmames ¢ s 26
1.2.1 Sustainable development: a definition ............................... 26

1.2:2 :MaCro MeastremMenits .. . . - - : s cqusssismssmenss os s s 5 5 5 DERTREEERE0ES » 27

123 The'concept and fs LS . . . . . . cussmammas s s v o s e o 30

1.3 What is sustainable production and consumption? ................. .. ... 32
1.3.1  Measures:of consumption . ... ...ocseaesssecas ns v s ommommsiass o 32

1.3.2 Business and state consumption ................... ... . oo 33

1.3.3  Household consumption ................... i 34

1.3.4 Sustainable growth: minimum benchmarking conditions .............. 36

1.4 Applying the concept of sustainability ............. ... ... ... 37
1.4.1 Sustainability metrics for the microlevel ............................. 38

1.4.2 The corporate human development index (CHDI) ...................... 41

1.5 Supporters, opponents and the role of ecodesign .................... ... ... 42
1:5:1 Supportersand.opponents . ;. :::: i coviniaissis s i s s snsmaseinnss 42

1.5.2  Some key strategies and the role of ecodesign ......................... 44

156 OULIOOK 355550557 nasmmmmmmnsss 55555 8y 5 i SORERRRS 35 5 8 5 ¥ 05§ L RReRR A 46



6 SUSTAINABLE SOLUTIONS

2. Rewiring global consumption: strategies for transformation ......... 48
Nick Robins, Henderson Global Investors, UK, and
Bas de Leeuw, Ministry of Housing, Spatial Planning and the
Environment, Netherlands; United Nations Environment Programme, France

21
22
2.3
24
2.5
2.6

The consumption explosion ..............oiiiiiiiiiiiiiiiiiiii i 48
Consuming the globe? ... ... .. ... .. . . . i 49
Re-linking consumption and quality of life ........... ... ... ... 51
From nichetosystem .......... ... . 52
Achieving the global shift ......... ... .. .. ... ... 53
ConClUSIONS ... 55

3. Sustainable solutions in less industrialised countries:
the conditions and actors at state and company level
for sustainable product design ................ccoiiiiiiiiiiiiiiiinn 57
Roland Lentz, Intercambio, Germany

3.1 Environmental management as a framework for sustainable product
development and design in less industrialised countries .. ................... 58
3.1.1 Basicecological rules ............ .. ... i 58
3.1.2 The environmental impact equation ............... ... ... ... ..... 60
3.1.3 The management framework .............. ... ... ... ... ... 61

3.1.4 Drivers and obstacles for sustainable product development
and design in less industrialised countries ............................ 64
3.1.5 Therole of legislation ................ .. .. . i, 67
3.2 Potential strategies for implementation .......... ... ... ...l 70
3.2.1 Statelevel ...... ... . 70
3.2.2 Regionallevel ......... ... ... . . . 71
3:2.3 Companylevel ;.. oisnic it st iiimbmmniotomton s 655 n s spmismminisisr e s o 71
328  Consullancies . :qvssinssss €55 65 nuaashumeisi s 855558 bag sl »n s b 72
3:2.5 Industry associations:.sasss s s v s samsssmsnenaas s 658 85 6 RS 55 3 72
3.2.6 Establishing an environmental information system .................... 73
3.2.7 Programmes for international technicalaid .......................... 75
B4 ConclusionS: .. s« s :: s sumcamermanig s ¢ 5 < 5 5 AREOEETURERS £ 8 ¥ 5 & SRR § 8 3 76
4. Towards sustainable business? ...................coiiiiiiiiiiiiiii.., 77
Peter James, University of Bradford, UK

4.1 ‘'What is:sustainable bUsiness? ..c.....:.: s qvommmmamnnss s s sussmsanansis 77
4.2 Asustainable valtie chain .....csus:cn ooy imnmmpmmnnng sy s s o s pemmsssasmn s 78
421 External relations ............ .. ... ... i 80
422 FirMinfrastriCtire .. ....o...o.ovovimvmvimmos s s s s sommommsswos s 82
423 HUMGANTESOUICES ... ...\ttt 84
424 Scienceand technology .............. ... ... ... . ool 85
425 Procurement .............. .. 85
B2.6 Premises .............ouuuuiuiniiii i 86
B27 DeSigGn ...........iii 87
4.2.8 Inbound and outbound logistics ............. ... ... . ... i, 87
429 0perations ..............c.iuiiiiiii e 87
4.2.10 Marketing and sales ................ ... ... .. il 90
A2 0V SEIVICE 5533755 o uoiimhneas s 552505 aiainiassisf 88 0 Raainrapsss 91
4.:2:12 Productdisposal : : :smsmumnnssscs i v s sopsmniinsts s 5% €595 0 pasbnaiig 91
4.2:13 Riskmanagement :cuosmsmsiss 55 s o savmmmmmans s b5 5 5§  amaaasams 91
4.3 Winning hearts and minds for sustainable business ........................ 92
44 Evaluating sustainable business ............. ... ... il 94
45 The future of sustainable business .. :::::: oo vnmmussumanns s s o oo e vmmmmmsae 96



CONTENTS 7

5. Integrated product policy and eco-product development ............. 98
Martin Charter, Alex Young, Aleksandra Kielkiewicz-Young and
Inga Belmane, The Centre for Sustainable Design, UK

5.1
5.2

53

5.4
5.5

5.6

BaCkBrOUN icc..covcvismmivimin s 1 o 5 5 8 ¢ passisississamssminiaion 5 5 3 & sisssiretaiarern simisisin s s 45 53 5 5 & 99
Integrated prodUctPolicy ........coosauins o o o & « smsmmmmmosnmmes « o s o » s 101
5.2.1 Definitions . ....... ...t 101
5.2.2 Objectives and conceptual approach ................................ 102
5.2.3 Principles and strategies . .......... ... ... ... .. ... oo 103
5:2:4; BUIlAINGIDIOCKS . ., cicsusnivrasecosmisinsts o) n =\ s sinisseasiainsazastatesagmials ala sla ol saeraiotusin 103
5.2.5 |Integrated product policy toolbox ................. .. ... oo 104
5.2.6 Uncertainty surrounding integrated product policy ................... 105
Environmental product policy: Denmark’s approach ....................... 106
5.3.1 Accumulation of know-how, methodology and competence ........... 106
5.3:2. Informationtools : ;. ::issmammisessns et s masmmus G 555 58 fnbsd 106
533 Greenslaxes ::::u:::vassnmossmmes s §3 552 0 raesememnenEess 555085 8 13 108
D34 SubSIdies s sssass s oumssmsmemus o5 5 £ 555 5 £ USEERRSRIE S 8 655 €5 8 AW 108
5.3.5: Green pubicprocurement' ..ccosmwsssssss ysavssnmenmesss 35555 ¥ 8 vas 108
5.3.6 Establishment of product area panels ............................... 108
Integrated product policy: a different perspective ....................... ... 109
Integrated product policy and eco-product development ................... 11
5.5.1 Focus on the electronics Sector ...............oouiiuiiiiineieinneea. 1
Concluding remarks ....... ..ottt 115

PART 2: Sustainable, Eco-product and Eco-service Development

6. Sustainable productdesign ............ ... 118

Ursula Tischner, econcept, Germany, and
Martin Charter, The Centre for Sustainable Design, UK

6:1 'What is;sustainable product design? ..cccnnmmcnn s s 0 covwmammssnmmens s s » 120
6.1:1 Product desin: ... : s« s s ossmsmmmmensnis s 53 48 $3 Sumsemammnes o3 s 120

6.1.2 Ecodesign and design for environment .............................. 121

6.1.3 Sustainable product design is more than ecodesign .................. 121

6.2 Drivers and obstacles for sustainable product design ...................... 122
6.2.1 Changing patterns of consumption and production .................. 123
6.2.2 ChangingtechnolOgies . .. ... ......osavmnnesesseosonmmmsmmsimnmn s 124

6.2.3 Changing economic and social patterns ............................. 124

6.3 Sustainable product design strategies ................ ... . ... 127
6.3.1 From repair to rethink: the fourRs .................................. 127
6.3 2 ECOTNNOVALION 5:.ocorsiisis o 1 o 0 o o nissmmiscsissmimpesosninis s 5 5 8 5 £ 5 S bbb oot ds Abniten s 127

6:4 Sustainable SOIUHIONS i s s o588 bmsumenmmmsis =2 5 5 3 8.3 8 5 8beaEanieaaEa S 130
6.4.1 Sustainable product design models ................................. 130

6.4.2 Examples of sustainable product design . ............................ 133

6.5 CoNClUSTONS: : ¢ s v v s smmmimmmns s 535 05 65 Bavmesmmng 355 51 4 5 34 5 DomnasRumi s 137
7. The Next Industrial Revolution .........................ooiiiia... 139

William McDonough and Michael Braungart,
McDonough Braungart Design Chemistry, USA

71

72

7.3

75

Why eco-efficiency won'twork .......... .. ... 139
7.1.1 Aretroactive design assignment ... ... .. ... ... ... ... ... 142
Eco-effectiVeness: ; : : uosmusmmanesnss ¢4 83 pbdaeunmaniesss s 65 8 5 ¢ fnsnimeammns 143
2:21 Principle1: wasteequals food ;. . ::::aecnmmmmsnasini s s s s ammnmem 144
1:2.2 ‘Principle.2:respect diVErsityl s « : : « s s : snwmmmssmmnis 154 5 3 5 sopsmmmass 147
71.2.3 Principle 3:use current solarincome . . ::scicesiswsas s s 55 s susmmane 148
Equity; economy; €COI0BY .« v ¢ 5 s 5 v s svsmmesmspnnsns s 15 ¥ & £ 8 waiemin 148
731 AnewdesigndassSigNment .....::::..susavsemsmsneae s 35§ 5 ¢ saesms 150

CONCIUSIONS . ..ottt e e e et e e 150



8 SUSTAINABLE SOLUTIONS

8. Sustainabilityand services ... 151
Walter R. Stahel, The Product-Life Institute, Switzerland

8.1 Sustainability as a VISION susamsings 535 55 55 aaasmmammes 25 5 £ 5 £ 2 LasseuEnng 151
8.1.1 Crossing the first borderline to a sustainable economy ................ 151

8.1.2 Crossing the second borderline to a sustainable society ............... 153

8.2 The service economy: selling performance instead of goods ................ 155
8.3 Policies for more sustainable solutions ..........ccviiviieiiiiiiniiinene 158
8.4 Strategies for more sustainable solutions .................. .. . ... 158
841 SUfICIENTY SONILIONS .cssucissivsisncs 3 4 5 ¢ » & sommvmparsiwe s 3 = 5 5 § & srassianstasasees 159

842 Eficiency'SOIULIONS, wucioususimsisn « s+ ¢ s v s swssmasssessorsiato s so w5 & 8 srstarsissarnsis 160

8.5 The shift from manufacturing to a service economy ................ ... ... 162
8.6 The way to sustainable solutions: benchmarking .......................... 162
9. Measuring sustainability in ecodesign ............................L. 165

Joseph Fiksel, Battelle Memorial Institute, USA

9.1 Stateoftheart........ ... ... 166
9.1.1  Economic performance evaluation ................................. 167

9.1.2  Environmental performance evaluation . ............................ 167

9.1.3 Societal performance evaluation .......................... .. ..., 168

9:1.4. Sustainability reporting, s wvissss 25+ 555 s sarmmneans s 4 55 5 5 bassios 168

9.2 Sustainability measurement principles ................ .. ... 169
9.2.1 Resourceandvalle . c..cowopsensss s sy ssmmmemnsmens 355 45 ¢ § mgmas 169

9.2.2 The'triple bottomline’ . cssswmwsius s 355 ¢ s vmmmmmmnmm s s 55 v 5 o s Saesss 169

9.2.3. Lifecycle consideration .::.cusssssss s s sosmmmammmnss s 5 5« § aneisems 170

9.24. leading.andlagging indicators ...:: . :... :suesevyssssssssssvmmmss 171

9.3 Sustainability indicator selection process ............ ...l 171
9.3.1 Step 1: consider stakeholder needs . ................................. 172

9.3.2 Step 2:identify major product aspects ................. .. ... ... 172

9.3.3 Step 3:establish objectives .......... ... ... .. ..., 174

9.3.4 Step 4:select indicators and metrics ............... ... ... . ... 174

9.3.5 Steps:determinetargets ........... ... .. . .. i 176

9.4 Best-practice companies ............ ... i 127
9.4.1 Companyprofiles ............cccoiiiiiiiiiii.. SR 177

9.4.2 Applying the principles ........... . ... . . . . i 178

9.4.3 Applying the indicator selection process ............................. 180

9.5 Integrated product development ... ... ... ... ... ...l 184
9.6 The strategic importance of sustainability measurement ................... 186
Case-study company websites and source material ........................ 187

10. What sustainable solutions do small and
medium-sized enterprises prefer? ... 188
Carolien G. van Hemel, Delft University of Technology, Netherlands

10.1
10.2

10.3

Why do small and medium-sized enterprises need specific support? ........ 189
Studying design for environment preferences in the

innovation centre/ecodesign project .. cumms s s 525 6 o 55 swmamennniss s s v s 5 v 4 i 189
10.2.1 The innovation centre ecodesign project ............................ 189
10.2.2 Participating companies and products involved ...................... 190
10.2.3 Classifying the design for environment improvement options . ........ 190
10.2.4 Success rate of the design for environment improvement options . . . ... 191
10.2.5 The newness of the design for environment improvement options ... .. 191
Results: types, success rates and newness of the studied

design for environment options ....... .. ... ... oL 193
10.3.1 The most frequently suggested design for environment principles . . .. .. 193
10.3.2 The most successful design for environment principles ................ 195

10.3.3 Comparison with other studies ...........................ccoii.. 195



CONTENTS 9

10.3.4 Successful but less frequently suggested

design for environment principles ................. ... .. .. ool 198
10.3.5 Newness or additional value of the design for environment options . ... 199
10.4 Conclusions and recommendations .................cooiiiiiiiiiiiiia. 200

1. Sustainable product development:
a strategy for developing countries ..................... ...l 203

Diego Masera, EU Micro-Enterprises Support Programme
and Ecodesign Consultant

11.1 Asustainable product development strategy .............................. 204
11.1.1 Assessment phase ..............oiiiiiiiiiiiiiii i 204
11.1.2 Implementation phase ............. .. ... . il 205

11.2 Case study: furniture production in the Purépecha region of Mexico ......... 214

R @ a0 A ARG RS Ho A e SR e e M AR A e A RN SR R A AR RIS AB AR S e e 217

12. Managing ecodesign ................oiiiiiiiiiiiiiiiia 220
Martin Charter, The Centre for Sustainable Design, UK

12,1 Where are WeNOW? .mmmminng 555 5+ 5 o 5 6o oisasaionmiog s 5 5 23 7 5 8 & Simalmmse 221

12.2 The organisational context of ecodesign . . . . vomwmsmmimmns s s v s s s v o s smmmmans 222

12.3 Organisational integration of ecodesign .....ccoovivaviisisnseiss vnmens 224
12.3.1 .Ecodesign: seven=stage model : : . ; : : « vssssswmmmmmeny 3 5 ¢ 15 v 8 ¥ emaEEm 224
12.3.2 Ecodesign managers and ecodesigners . ............................. 227

12.4. Eco-product development «.comsunss s s sovnamsmsmsmmosns s 55 ¢ s« sgmersas 229
12:4.1 Conceptualisation ...c.ss—ass s s s vsssmsssnmamssnsass s s s s o5 namersion 229
V282 :EVAUGHION. . .o sscsvvmammvmmanirssin s+ 55 5 3 smsmpsrssnssomssieiss 5 < & s b & & @ swesEe 230
12.4.3 Refining concepts . ....... ..ot 231
12.4.4 Prototype, test marketing and manufacturing ....................... 231
1245 Market launch ......... ... .. . . i 231

12.5 Implementation of ecodesign ........... .. ... . i 232
12.5.1 Hewlett-Packard .............. ... . .. . i 233
1252 IBM ..o 235
125 Ol T o e e ) 237
V25BEICCIIOIUX 5 ik s niniessiiiiindorsininis = o 4 5 85 B Seipmasmssiciofirsitimisia s e £ 8.3 88 5 S asnnimssaists 238
12.5.5 Body Shopinternational ...::::..:::ssssecsassssssssssssonassamns 240

12,6 Conclusions : :: « s v s s unmsimmmuings 5555 £ 4 8 a8 Saismemins 555 5 55 ¢ 3 053 5amane 242

13. Towards a model for product-oriented environmental
management systems ............ 243
Han Brezet, Delft University of Technology, Netherlands,
and Cristina Rocha, National Institute of Engineering
and Industrial Technology, Portugal

13:1 Introduction ::s: .. .ausmuemmmeinnssssvs 5 ooasmeammmees » 35§+ 8 £ 8 apsmeen 243
1311 .From cure £o prevention s < s s « s v+ sssmmmmersivnm 559 5 5 5 § 8 43 S8 244
13.1.2 From.processes to products: . « s s s s s v &+ pomussmmmnms § 35 555 55 ¥ & 8 Sasons 244
13.1.3 From reactive to proactive and from command and control

tO:Self-requIGtION upcssnmminscsse s o s povsmamsmpans s 555 55 5 soysnsse 245
13.1.4 From technological to managerial . .. ............................... 245

13.2 Environment-oriented innovation and ecodesign .................... .. ... 246

13.3 Why use product-oriented environmental management systems? .......... 248

13.4 Case study of a truck manufacturer ........ ... ... ... . L 251
13.4.1 Introduction ........ .. ... i 251
13.4.2 The product development process and ecodesign ..................... 252
13.4.3 Towards a model of product-oriented environmental

management systems ............ .. 254

13.4.4 Consequences of the product-oriented
environmental management system at company T................... 258



10 SUSTAINABLE SOLUTIONS

13.5 The future of product-oriented environmental management systems ....... 259
13.5.1 Conclusions from the experience at company T ...................... 259
13.5.2 Othercasestudies ...................c.coiiiiiiiiiiiiiiiiiiaan... 260
13.6 ConclUSIONS . ... oo e 261
14. Tools for ecodesign and sustainable product design ................. 263
Ursula Tischner, econcept, Germany
14.1 Key aspects of sustainabledesign ...................... .. ..o 265
14.2 The product development and design process .................ccooiiuin.. 266
14.3 Tools for sustainable design and ecodesign ............................... 269
14.3.1 Analysis of environmental strengths and weaknesses ................. 270
14.3.2 Priority setting and selection of the most important
potential improvements . ..cou s s« v s s svmmvesmmnng s 55 3386 s vvsamena 271
14.3.3 Implementation: provision of assistance for idea generation,
design and draft.specification . . . ; : : . vovssanmsnmnss v ss s oo 272
14.3.4 Co-ordination with other important criteria: cost-benefit
analysis and economic feasibility studies ............................ 273
14.4 Example of a development process using ecodesign tools .................. 275
14.4.1 Definition of goal and scope ....................c i, 275
14.4.2 Developing firstideas ............ . ... .ot 275
14.4.3 Research and compilation of environmental data sheets .............. 276
14.4.4 Developing a detailed design ............... ... ... ... ... ... .... 277
1445 Final evaluation ............. .. .. .. . . iiiiiiiiiiiiiiiiiiii.. 277
14.4.6 Realisation and market launch . ........................ ... ... .... 277
14.5 CoNCIUSTONS wivivis s 245 55 s iusiomemanisss 55 55 558 Aassmans s s 55 § 5 £ biasaieiss 280
15. Green MAarketing ::::.commuvessisiissnmmmaietess sineaemnaissssss s 282
Michael Jay Polonsky, University of Newcastle, Australia
15:1 Whygreen marketing? ; : c:usscasmmunsss s o ¢ susmasasmnnss s 3 £ § & » some@sso 283
1512  Levels of green MATKetiNg «:caummmzin s s ¢ 3 5 swvnmiszimamisionts s 5 » ¢ ¥ ¥ 9 286
15:3: Green tarketing strategies and tactics : . ; . : : . vovmmmmuies o5 55 ¢ 5 o wamsmen 287
V5.3.1 TATGELING : - - 1 s ¢+ 5 vovvpmesomomn a5 5 5 3 £ 5 9o perermmmenn & s 5% § £ & SOPQaERERE 287
15.3:2I GIEENIPHIEING, - « « » » c-sarovingpsrsns s 5 5 5 5 » & pasvwsmmsseEn s 55 < ¥ 3 & 4 e 289
15.3.3 Green design and product development ............................. 290
15.3.4 Green positioning ..................iiiiiiiiiiiiiiiiiiiiiiaa.. 291
15.3.5 The greening of logistics ............. e 292
15.3.6 The marketing of waste ........... ... ... o iiiiiiiiiiiiiiiiananan. 294
15.3.7 The greening of promotion ....................ccccoiiiiiiiiiiiin... 295
1538 Greenalliances .............. ... .. i 297
15.4 Implications for green marketing .......... ... ... oL 298
15:5 CONCIUSTONS iz 5 75 55§ 0h G2 s medn s & 5 s n oo ibsiimmmsmmrd A in o 2 o 8 5 §ieimimimieioinen 300
PART 3: Case studies
16. Maximising environmental quality through EcoReDesign™ ......... 304
John Gertsakis, RMIT University, Australia
16.1 EcoReDesign™ case study: an ecologically advanced dishwasher ............ 310
16.1.1 Background, drivers and key players ................................ 310
16.1.2 The partnership and the EcoReDesign™ process ...................... 310
16.1.3 Difficulties in‘ hindsight: vuswwmes s v s i 5 o5 v onmmmmmmues s 55 55 § 8 5 s 314
16.1.4 Beyond the EcoReDesign™ Dishlex demonstration project ............. 315
16:2 CONCIUSTONS <rccvnricins s 2 5 8 5 oxwmmmmpmionsivg s § o § 5 & s mirepmmeisiies o s 5 5 5 & Siesmbmss 315



CONTENTS n

17. Telework and the triple bottomline .................................. 317

Braden R. Allenby, AT&T and Columbia University, USA, and
Deanna Richards, private consultant, USA

171 Teleworksan OVEIVIEW: ;. :oasmmrnnis s 584 8 08 basiiats s 555 s o 08 o o smemmimeins 319
17.2 Telework and the ‘triple bottom line’ ......... ... ... ...l 321
17:2:1 Economicfactors . swsmmnmms 35555 ¢ 5 ¢ 8 vamqasmmans 555 55 8 57 £ 5 5 S 321
17:2.2. Environmental factors wewwwss ssssvs s os omoepmeman s s 595 55 5 5 5 & SRuwsn 322
17:23.S0Cial fACLOrS  ; : sivvwmmmmmn i 5585 58 3 L EDAmEERRATS 5 555 5 05 3 & PURTARES 323
17.3 Impediments t0 teleWOrk: .cuwwmansvoisvs v mmmmmmmmsn s a5 50585 sasmann 324
174 CONCEIUSTONS . .o v svv vmmmmmmminm s 55+ 5 5 v 5 55 SoRmmesmee s 8 45 55 5 5 8 5 § S 325

18. The unpredictable process of implementing
eco-efficlency StIategIes uvvee s o v v s sammmmes iy v 5 namaines s 45 4 4 bbameiis s 326

Jacqueline Cramer, Cramer Environmental Consultancy and
Erasmus University, Netherlands, and Ab Stevels, Technical
University of Delft and Philips Consumer Electronics, Netherlands

18.1 The promise and potential of eco-efficiency ........................o.oiate 326
18.2 Strategic environmental product planning within
Philips CONSUMErEIECEONIES oowusn v v v v s v+ 5 55 5 5 0 v 5 5 cgsummsasens 328
18.3 Catalysts for eco-efficiency improvements at the start
of the brainstorming sessions ....... A P — 330
18.4 Eco-efficiency brainstorming sessions
and their impact on product development ................ .. ... 333
18.4.1 The monitors business group .....................cccoiiiiiiini.. 333
18.4.2 The audio business group .................c.ccoouiiiiiiiiiiiiinon. 335
18.4.3 The television business group .....................cccciiiiiiiiii.. 337
18.5 Conclusions ... . e 338
19. Environmental technologies and their business drivers .............. 340

Andrew Baynes, Christian Ridder and Lutz-Giinther Scheidt,
Sony International (Europe) GmbH

19.1 Implementing environmental technologiesat Sony ........................ 340
19.1.1 Technologies to reduce the consumption of material
and energy resources during the production process .................. 341
19.1.2 Technologies to reduce hazardous emissions from
production or products . ......... ... ... ..o 342
19.1.3 Technologies that reduce energy and material use
during the use phase of the product ................................ 343
19.1.4 Technologies and services that contribute to
product lifetime extension ...« ::.s.osuvemsdinminisisiisvnnvmmnnos 345
19.1.5 Technologies and services that contribute to the re-use of
components and the recycling of components and materials . ......... 346
19.1.6 Technologies that fulfil the same needs with radically new,
less harmful SoIUtionS: s s s v s 5o sowmmpmmmss s e 55 8855 3 8 s 346
19.2 ConcluSions and €COMMERTS it s s a5 00 s muomummnessas 53555 88 5 4 Pomsmeg 347
20. ‘Awareness’: sustainability by industrial design ...................... 349

Philip Thompson, Electrolux Industrial Design Centre, UK, and
Chris Sherwin, Cranfield University, UK

201 Backgrount ::«s:xssuusmommmemenssss 55 65 50 SomeaEEAs S5 5 45§15 E 58 sas 349
20.1.1 Ecodesign at ElectroluX ey 55 33555 v s soammmmmnns 2 25 5458 45 5 3 snssnms 349
20.1.2 Sustainability by industrial design ....................... ... .. .... 350

20.1.3.Ecodesign and industrial desigry « s .« . s s < seswmmmnn s s 555 5 v 5 3 o ssmans 350



12

SUSTAINABLE SOLUTIONS

20.2: The collaborative ProCess . wmsmmsmios o o « v o msmabine o smisms s o o & 8 o 5 stz 350
20.2.1 Thedesign ProJect ... ......cwawwssve s v vmsmsvsimmsmnsn « v v s v s v 351
20.2.2 Aims and responsibilities .......... ... ... ... ... .. 351

20:3. WOTKSNODIPIOCESS . . . . . iorurcrascsstuiniosnions + o s o x st soeishuiasosesavaismasetale s sla s o sorerenesesmse 352
20.3.1 Workshop tools and methods ...................................... 352
20.3.2 The design brief: a partnership of awareness ........................ 353

20 NT held s arl D IO CESS P PP PP PP PPN 353
20 4.1 APProach . .........ooo i 354

20.5 The product concepts ...... ... i 357
20.5.1 Thesmartsink ....... ... .. ... .. . i 357
20.5:2 Theidatawall: : : : ;i socsvmisisssssss it saamBnusasabis 2345 5 shaam 358
20.5:3 TheicOOKer . s s s i i s s snavmesnmnntin s 3 583 550 SennunRaRes s s 5 545 & B3 358
20.5:4 The'chest freezer . : .::vvsusnminiss s i35 ameaymnsies s 26 sassees 359
2055 Light plants . . . : . « s ssvsmanmmnan i 0556 speepmmsnmmis s 5 ¢ £ 5 £ sosivms 359
20.5.6, PassiVe:COOILS. . . : sinpmmsmimmamass v ¥ 5 s 6aviosmasuenis s s ¥ 5 4 § aaams 360
20.5.7 The portionprojector .-« =siupiuws 55 5 ¢ 5« ammmEasseRes s 4§ 5 5 @ Sem 360
20.5.8 The Kitchen ecosystem: ....c.c..omsmsss 255 5.5 s sammsmsmmnns 3 8 15 5 €5 ¥xa5 361

2016 '‘CONCIUSTONS oz s s 5 s ¢ o5 suaonumemuns 58 5 & & 209 eaRpRmsiEn 55 5 $5 5 £ 1 RyoEzn 361

20.7: Discussion:and TMPliCAtionS .. cusm s o585 1 s g mennmms wemmes 554 4 3 5 5 s ssae 363

21. Sustainable product design and resource management

at the Kambium Furniture Workshop ..................c..ooiii o, 364

Holger Rohn, Trifolium—Sustainable Management Consulting, Germany,
and Angelika von Proff-Kesseler, Kambium Furniture Workshop Inc., Germany

21.1 Ecodesign and resource management ............ ... 367
21.2 Ecodesign at the Kambium Furniture Workshop ........................... 368
21.3 Results and conclusions ........... .. ... .. . 369

22. Manufactum: sustainability as an elementary

part of the marketing concept .......................... IO 372
Uli Burchardt, Manufactum Hoof & Partner KG, Germany

22.1 Can an economic enterprise be sustainable? ..................... ... ..., 373

22.2 Examples of sustainability aspects within the Manufactum concept ........ 374

22.3 Benefits formanufacturers ........ ... ... ... 375

22.4 Alternative avenues: developing Manufactum’s own products .............. 375

225 Limits togrowthy - ssvsvs i imestiinnensssss s s s anisiannamiess s 5855 gnnss 376

22.6 Manufactum: the beginning of the wind of change? ....................... 379

22.7 ‘ConCIUSIONS xmsiumni s s 65 8 5 5 6 Soammsmees s 5% 5 & 58S FamEss 5 5 6 55 & 8 8ol 379

23. Hess Natur: acting for the world of tomorrow.

Resource management in the textilechain........................... 381
Katharina Paulitsch, Hess-Natur-Textilien GmbH, Germany

23.1| Successful in'the eco-niche : sz uammmnnassss vs st vpiammmsmans s 55 80800 381

23.2 Milestones on the way to sustainable solutions in textiles ................. 383

23.2.1 Certified organic cotton for a cleaner environment ................... 383

23.2:2 Declaration:fortransparency cosicos s s 54 5 ssmesmeiprens 55 s s s 5 6 384

23.2.3 Long-life products as a sustainability strategy ....................... 384

23.2.4 Factor 4 Plus: resource management in the textile chain .............. 386

23.2.5 Offering a service instead of mass-producing goods .................. 389

23.3 CoNCIUSIONS . ..ot e e e e 392



CONTENTS 13

24. The development of Climatex® Lifecycle™:

a compostable, environmentally sound upholstery fabric ........... 393
Albin Kdlin, Rohner Textil AG, Switzerland
241 DESIGN VISTON: wrucirise v+ s v s o v wmmnomasorsionsiie o o 4 o & 5 o ¥ Ssarismwissamase’s § 5 5 5% 5 & § v 395
24.1.1 Product redesign fornature . ........... .. ... ... ... oo 395
24.2 The marketing and communication system ....................... . ..., 398
24.2.1 The US market concept . ......... ... ..., 398
24.2.2 European market concept ............ ... il 398
24.3 The path towards a sustainable company .................... ... 400
244 ConclUSioNsS ... ... 401
25. Slow consumption for sustainable jobs:
the example of hand-crafted shoes ................................... 402
Christine Ax, Institut fiir Produktdauerforschung, Germany
25.1 Custom-made shoes: a product-oriented ecological evaluation ............. 404
25.2 Custom-made shoes: preserving resources in the workplace ................ 406
25.3 The shoemakers’ trade: future challenges ................................. 406
25.4 Shoemakers using new technologies goonmarket ........................ 407
25.5 Slow consumption for growthless jobs .............. ...l 408
25:6 Summary and conclUSIONS : : s: s ummssmnsass 15 1585 possvanmenBess 33854 ¢804 408
26. Micro enterprises, lay design and sustainable innovation ........... 410

Luiz E.C. Guimaraes, Universidade Federal da Pariba, Brazil, and
Fred Steward, Aston Business School, UK

26.1 The role of sustainable product development in micro and

small firms in less industrialised countries ................................ 411

26.2 The ‘@Cobroom’ . ... ...t e s 412

26.3 IMPlICAtIONS: ....ccoiiossis e iin s cmmmmeiminiosans e s s e s oo sommmisomisioiniomen s s s seseses 415

26.4 Conclusions and recommendations .................c.coiiiiiiiiiiiiiin.. 416

27. CarvinginKenya ...l 418

Diego Masera, EU Micro-Enterprises Support Programme
and Ecodesign Consultant

27.1 Carvingoutafuture ... ... .. . 421
27.2 Sustainable product development implementation ............. ... ... .. 423
27.3 Some initial results ....... .. . 423
27.4 ConClUSIONS ... .o e 425
Useful websites ....... ..o 426
Bibliography ... e 431
List of ADbreVIiations . .....ocuwssssssssmmmenunsssesmmsmnmiessssssmmmmsssssos 448
AUthor BIographies . :::::ossmaicsicssismmenniessanininisssss ssanosiasssssia 453



