Contents

PartI The Concept of Living Sustainably

1 Defining the Problem................coooooniiiiiiiniiiieece e, 3
L1 INrOAUCHON.....eiiiieiieeieeite ettt ettt et sare st e e eneee s 3

1.2 POPUIALION ...ovutiiiiieiieeieeite ettt et 5
1.2.1 The Mechanism of Population Growth...........ccccceeverueennnn. 9

1.2.2  The Consequence of Population ...........cceceevverieenieenieennnn. 11

1.2.3 The Dilemma of the Malthusian Catastrophe....................... 13

1.3 Global Warming and Our CHmMate ...........ceecveeveeenverrieeneeenieeseeneeens 17
1.3.1  TeMPETALUIE ...c.eeeveveevieeieeiieeieeieeeteenieeeteeiee e enbeesaeenaee s 18

1.3.2 Precipitation (Rainfall and SNOW)........ccceceevvervivrnieriieennnnne 24

1.3.3 0 WD .o 26

1.4 CONCIUSIONS ...uvteriiieiieeieeitieeieenite et e ste et e steereeseeeebeesasesbeesaseeneeens 29
HOMEWOTK! ..ottt 30
References and Further Reading...........coocuevveeviiiniiniiiinieniecieeieeeeee, 30

2  What Is Sustainability? ................coociriiiniinice e 33
2.1 33
2.2 37

43

44

2.3 48
24 49
HOMEWOTK! ..ottt s 49
References and Further Reading...........coocveeveeviiiniioniiiinieniecieeieeeeee, 50

3 The Concept of RESOUICES ............coccveeiiiriiiiiiienieeiienieeeeeee e 53
3.1 Renewable and Non-renewable Resources...........ccoocvevvervieernennnnnn. 53
3.1.1 Renewable RESOUICES ......ccceevreerieriiienieeiienieeieeiee e 54

3.1.2 Non-renewable RESOUICE .........coovveriierierciienieeieeie e 56



X Contents

3.2 Key Extractable RESOUICES ......cc.eevvieriieiiieniieiienieeeeeie e 58
3.2.1 Crude Oil/PetroleUm ...........ccccceevieriiienieniieenienieenieesveeaeens 58
3.2.2 Coal/LIGNIE ..cuvvenrieieniiniieiieiieniceteneeete ettt 62
3.2.3  Natural Gas c..eeeveeeveeniieieeie ettt ettt eiee e 63
324 HelIUM..cuiiiiiiiiiiiieieeeee e 66
3.2.5 Uranium/Nuclear Energy .........ccoccevevevierciienieniieeneesieeneene 66
32,0 MELAlS...coiiieiieciecieesiie ettt s 67
3.3 Land as a Finite ReSOUICe.........cccevveriiriiieniieiienieeeeeee e 69
3.3.1  Soil and ProCesses.......coceereerrieenieniieenieeieenieeieesieesveeeeens 69
3.3.2 Deforestation and Land Degradation ..........c..cccceeveviereennenne 70
3.3.3 Action to Protect the Land Resource ...........ccceceeruverueennenn. 73
3.4 What Are We Supposed to Do?.......coovevvieriieiieniieieeeieeieeeveeeene 74
3.5 CONCIUSIONS ..uuteeiiieiiieiteiteette st et e ete et e saeebeesabeebeesasesnbeesasesneeens 75
HOMEWOTK! ..ot s 76
References and Further Reading...........ccocceoiiiininiininiiininiiniiicnceee 77

PartII Greenhouse Gases and Global Warming

4 Global Warming and CO;...........ccoecuiviiiniiiniiiniieieenieeeeeeeeiee e 81
4.1 The Greenhouse Effect..........ccocoviniiiiniiiniiiiniiicceicceee 81
4.2 Radiative FOrCING.....ccccoveiiviiirieeiieriecieeie ettt 85
4.3 Global Warming Potential.........cc.ccocceverienenieninieneniinenicnceee e 87

431 AIDEAO ettt 89
4.4 Effects of GHG Emissions and Models .........ccccccevverierieenieeneeennen. 90
4.4.1 WhoIsthe IPCC? ...ccooiiiiiiiiiieieieeeeeeceese e 91
4.4.2 Predicting EMissions........cc.cecueveeviineenencenenieenenieneneennens 93
4.5 Proposed LIMits ......ccccevviriiiierieiiiienieeieenie ettt 95
4.6 CONCIUSIONS ...cuueeutiiieiiieitetieitente ettt ettt ettt 100
HOMEWOTK. ..ottt e 101
References and Further Reading...........ccoccooiriiieniininiininiininicnceee 101

5 Measuring CO, EMISSIONS...........cccocviviiiiniiiniiiiiieiiecieeeese e 103
5.1 INrOAUCHION. ..c..eiiiiieiieietcetece et e 103
5.2 Total Carbon FOOPIiNt......ceevuerciiiriiriiieniiiieenie e 109
5.3 Embedded and Secondary EMiSSions .........cccceeeveerieeriversieenieenieennne. 117

5.3.1 Embedded Energy .......ccccoeevemirninenneneinenienienicieneeiene 117
5.4 Examples of How We Use Energy.......cccccovevvevinienienciincnncncencne. 119
541 DIIVING .ottt s 119
542 LAGNLS ceiiiiiiiieeeeeee e 121
5.4.3 The INterNet...c..coovivieniiriiiiriinieeieneeeseetesteestee e 124
5.4.4 Mobile COMMUNICAION ..covvrrrierereriieneieeieeniieeieeieesveeaens 124
5.5 Making the Right ChOiCe.......ccccocueriiriiriiiiniiinicicccce e 126
5.5.1 Plastic vs. Paper Bags ......ccccoeeeviiriiiinieniienieeieeee e 127
5.6 Rebound Effect .......ccoeveeviiiininiiniiiciieccececeecee e 129
5.7 CONCIUSIONS ...cuvtiutiiieiiirieeiietenie ettt 130
HOmMEWOTK! ..o e 131

References and Further Reading...........ccoccoviiiencniiiiniicniniiininicncece 133



Contents

6 The Real Cost of Carbon...............cccoouiriininiiniiniiniiinecenceeeeee
6.1 How Do Government’s Tackle Climate Change?...........c..ccccceuennen.
6.2 Background to Emissions Trading.........cccccecceverveenirvencnncnennnennen.

6.2.1 Emissions Trading Scheme (ETS) ....c.cccccevenieniniiieniicnene
6.2.2  Joint Implementation (JI) and the Clean Development
Mechanism (CDM) ........cocoviiiiiiieeiiieciee e
6.2.3 The Cap and Trade Mechanism ...........cceecvevveevieeneeneeennen.
6.3 Emissions Trading.........ccocceceererieniniineniieneeniineeneceeeneeeeneeeenneen
6.4  The Cost Of SeqUeSIratiON......ccccueeriieriieriiienieeieente e ereebee e
6.5 Carbon TaXation ......c.ccoceererierierieninieneeiesceteeeeee e
6.6 The Real Cost of Carbon Offsetting ..........coccevevveenereencnnenenniennen.
6.6.1 How Does Offsetting Actually Function
and Does It WOTK?.....c..cocvevieviiniininienineencceenceeeneeeeene
6.6.2 Carbon Sequestration in Agriculture and Forestry...............
6.6.3 Offsetting as a Mechanism of Controlling Emissions .........
6.7 So Where Do We Stand on Carbon Pricing? .......ccccocevervcncniennen.
6.8 CONCIUSIONS.....eoiiiiiiiniieierteerteeet ettt
HOmMEWOTK! ... e
References and Further Reading...........ccocceoiiiininiininiiininiiniiicnceee

7 Ecological FOOtprint.............ccccoooiiviiiiiiiniiinienieeeece e
7.1 Action and Reaction...........ccccceeevuereeninienenienienicieeiceeececeee e
7.2 Ecological FOOPIINt.......ccoirviiriiniiniiiinieeniciceeciceeceeeceeeeee e

7.2.1 Calculation of Ecological Footprint...........ccceceerverveenunennee.
7.3 Global Living Planet INdeX........ccccocveeveeniinnienieiieniecee e,
7.4 One Planet Economy Network..........cocceevviirriiniennieniecieenieeeeene,
7.5 Setting Sustainability Targets........c.ccecveveeverienenieneniiinenieneeeee
7.6 CONCIUSIONS ...ttt ettt sttt
HOmMEWOTK! ..o e
References and Further Reading...........ccoccooeiieniniiiiniininiininicnceee

Part III Our Use of Resources

8 Energy: Green or Otherwise.............cccccoecveviieniienieniiieienieeee e
8.1 How Much Energy Do We UsSe?.......cccceceeviierieniiiienieeiee e
8 1.1 EIECHICILY teeuvieeiieiieeiieiie ettt ettt

8.1.2 AL FULIS.cuiiiiiiiiiiiseeeeeeee et

8.2 Renewable ENergy ......ccocevvvererieniniinieiiniceicncenicseeec e
8.3  The Nuclear Debate ..........ccccoerieniriininiiinieiincenceeeeeeeneeeeen
8.4 Household Energy Use and CO,e EmisSsions.........cccceevcvevvveervennnnen.
8.4.1 Home Energy Measurements...........cceceevveeneenuensreesvennnnns

8.4.2 Is Standby Really a Problem?........ccceceeviienieniiennienienenne

8.4.3 Turning Off Desktop PCs.....c.ccoevvvvvviieiiiniiiiieieeieeieeee

8.5 ENergy Targets ....c.ccooereererienienienieeienieetesieeteeiceee sttt
8.5.1 Personal Targets ......c.ccocevereenerienienienieeicneeeeneeee e

8.0 CONCIUSIONS.....eouiiiieniiniieiiniteieeteeet ettt
HOmMEWOTK! ... e

References and Further Reading...........ccocceveiieviniininiininiininicncee

Xi

135

148



Xii

9

10

11

Contents
Travel: Here, There, Everywhere .............c.cccccooviiniiiiiiinniniienieeceee, 215
0.1 INrOAUCHION . c..eiiiieeiieiie ettt ettt ettt s e e 215
9.2 Travel as Part of Our Carbon Footprint.........ccceccveveverveerieeneeennen. 216
0.3 AVIQHON ceeeniieiiieiie ettt ettt ettt et e st et e st e b e naees 217
9.3.1  Emissions from Flying ........cccccccevveninininvennnincncnne 219
0.3.2  CONLTIALS .eovveeiiiiiieeieeite ettt 222
9.4 Travel by Other MEaANS ......ccceeecveerieeiiieniiieieenieeieeseeeieeseeesiee e 224
.41 The Cal.cc.ciiieiiieieieeeeeeeeteee e 225
9.42  COMMUEUNG.c..coririeriirieniieteneeteeieete et ere e 229
9.4.3  Are Modern Cars Really That Efficient?.......................... 231
9.4.4  Embedded Footprint of Car Manufacture ..............c......... 236
9.4.5  ANEINALIVES cevviieiieeiieiieeieeiteete ettt st 236
0.5 CONCIUSIONS ....viiiieeiieiieiieente ettt ettt e s et eseaeeaeeseees 238
HOMEWOTK! ..ot s 239
References and Further Reading...........ccocceoiiiininiininiiininiiniiicnceee 239
Having Enough to Eat................coocooiiiiiiiiieee e, 241
10.1  INtrOUCHION....ccutiiiieeieeiiie ettt ettt ettt ettt et e et esabeeaee s 241
10.2  Climate Change and Agriculture..........cccccoceevverveencneencrneenennnennn. 243
10.3  Who Will Be Affected Most by Food Scarcity? ........cccecvevvennnenn. 245
10.4 The Food We Eat and GHG Emissions...........cceceevvercieenieenvennnen. 251
10.4.1  FOOd MIlES.....coviiiiiiniiiiieiieeiie ettt 251
10.4.2 Local Is BESt? ....civuieeiieiierieeieesieeeecee et 252
10.4.3  Organic Food: Is It the Sustainable Option?..................... 253
10.5 The Food FOOPIIN .....eovuiiriieiiiiiieiieeiiecieeieeete et 255
10.5.1 Calculating the Food Footprint ........c..ccccceceevvenienieneenncnne 259
10.5.2 Examples of Food Calculators Are.........ccccceeeveerrvervennnnen. 261
10.6 Can We Reduce Our CO,e Emissions in Our Food? ..................... 262
10.6.1 FOOd WaASLE ....coouviiiieiieiiieeieeiee sttt 264
10.7  CONCIUSIONS...ceuviiiieeiieiieeieeiteeteerteebeesteeteesteebeesareebeesareeneeens 269
HOMEWOTK! ..ot 270
References and Further Reading...........ccoccooiriiieniininiininiininicnceee 270
Where Does Water Fit in? .............ccccoviiiiiiniiniiineecee e, 273
T1.1  INtrOUCHION...ccciieiieeieeiie ettt ettt e sreeaee s
TL1T WaLer USE .ooeueieiiieiieeiieciteeteeiee sttt
11.1.2  Water SCAICILY ....oovvverieeiienieeieenreeiee e esiee e eieesre e
11.1.3  Water ConfliCt.......cceevcuerriieniiiiieiieeeeeieereeeee e
11.2 Water Demand Management............ccoecveerveerieenveenieeneesnieesvesnneens
11.2.1  Water CONSErvVation ......cc.eeeveerueerveerieerieenieesressieesveeneeens
11.2.2  Water Efficiency Labelling
11.2.3  Metering SUPPLIES ......covvereereereereeieneeieneeieneeiesieeiene
11.2.4 Household Water Use and CO, Emissions...........c........... 286
T1.3 Peak WALET ....coouviiiieeiieeiiecieeite ettt ettt 287
11.3.1  DesaliNation........cecveeeuerrieerieenieesieenieesreenieesreesieesveeeeens 293



Contents xiii

12

11.4  Water FOOIPTINTS....cccvtiriieeiieriieeiienieeieesteeieesve et e sine e e sve e 294

11.4.1  Water DIary ...coceeevueeeiieniieiiecieeeeeeeeiee et 298
11.5  CONCIUSIONS .....vieiieeiieiiieeieeiie et erte et te et be et e e e sreeaee s 299
HOMEWOTK? ...ttt st 299
References and Further Reading...........ccoccooeniiiiniiiiniininiiniiicncece 300
Waste Not Want NoOt ..........cccooiiiiiiiiiieciceece e 303
12.1  INtrOUCHION ...evieniieeeieeiie ettt ettt et e b e e 303
12.2  Recycling—The Science of Signs......ccccceceevvereeninveencricnennnennen. 304
12.3  Waste Production..........c.eecueerieiiienieniiienieeieesie et 311
12.4  Waste Hierarchy Is Pivotal to Sustainability..........ccccccevverirennnnn. 314
12.5  Facts About ReCyCling ......c.ccocuevveriinieiiiniiiinceniciecniceecnceeene 316
12.6  AtaPersonal Level.......ccoccoviiiiiienieiiiienieeicecieeeesee e 319

12.6.1 Electronic Items .......cccevvueeriieriienienieeiieereeiee e 321

12.6.2 Someone Somewhere Wants It..........ccceevvevvienieeneennee. 322

12.6.3 What Is in Your Bin?.......cccccovvviiviiniiiinienieeieesieeeeee, 323

12.6.4 The Way Forward........cccovvvviiiiniinieniienieeee e 325
127 CONCIUSIONS .....vieniieeiieiiieeieeite ettt et ste et sae et esaresbeesareeeee s 327
HOMEWOTK! ..ottt 328
References and Further Reading...........ccocceoiiiininiininiiininiiniiicnceee 328

Part IV Responding to the Impact of Global Warming

13

14

The Planet’s Health.................ccoooiiiiiiiniiiiiiiceecee e 333
13.1  Whose Planet Is It ANywWay? .......ccccveeeeenieeneenieeienieeee e 334

13.1.1 BiOIVETSILY ..eovereeeeieieieieieceteeeeteeeiese e 335
13.2  Maintaining Earth’s Current Organic Balance..............ccccee.ee. 336

13.2.1 The Carbon SinkK ........ccccceevieriienienieniienieeiee e 336

13.2.2 VOICANOES ..ovvveenrieeiieeiieiieeiteste ettt etee et este e 338

13.2.3 Other Warming and Cooling Effects.......c..cccccevuenennnne 339
13.3 WILAAITES ...ttt 339
134 10 COVET .ottt ettt st 342
13,5 SeaLeVel..ooiioiiiiiiiieiiieteeeeee e 344
13.6  PermafTost ......c.cevuveevieeiieeieeie ettt 347
13.7  Methane Hydrate (Methane Clathrate)..........cceceevvencierniercvenneen. 350
13.8  Sea ACIdIfiCation .....c.covueeeiiieniiiiiieieeieesee e 351
13.9  Tipping Points in Planet Health .........cc.ccoceoinininininiininenn. 353

13.9.1 Should We Care?.........cccecueviereeinenininenenesesese e 353
13.10  CONCIUSIONS .....vieneieeieiiieeieeieeeieeete et ste et e e ebeesereebeesareeeeens 355
HOmMEWOTK! ..o e 355
References and Further Reading...........ccoccooeiiininiiiinicniniininicncece 356
Your Health and Wellbeing.................ccccooviiiiinniiniiiiceeeeeee, 357
14,1 Health .o 357

14.1.1 Temperature-Related Illness and Death ......................... 359

14.1.2 Vector-Borne and Rodent-Borne Diseases..................... 359



Xiv

15

Contents

14.1.3  Waterborne DiSeases........c..ceeereevuereenieneenenneeneeneenne 363

14.1.4  Extreme Weather-Related Health Effects .................... 363

14.1.5  Air Pollution-Related Health Effects...........c.ccccccuc.. 364

14.1.6  Who and How Many Are at Risk?........ccceccvvvirennenee. 365

14.2  Positive Health Benefits of Climate Change...........cccccoceevernennen. 367
14.2.1  COOKING...covtetierieeiiesiieeitenteeieeeeeebeesreebeesreenaeenenes 367

14.2.2  Electricity Generation ..........ccceeeeeveerveersveesieesveeneennnes 368

14.2.3  TranSPOTt.....eccveeecueerieerieenieenieenieesreeieesveeieesseenseesnnes 368

14.2.4  Eating Less Meat and Dairy .......c..coceeevceenenvieneennenne. 368

14.3  Wellbeing and Sustainability........c.cccecceevvieriienieenienieeienieeieene 368
14.4  CONCIUSIONS ....eorviemiiiieiiniieieeiteteetet ettt 372
HOmMEWOTK! ... e 372
References and Further Reading...........ccocceoiiiininiininiiininiiniiicnceee 373
In Your Hands! ............cocooiiiiiiiiiiiiceeectceeeceeccee e 375
I5.1  INtrodUCHON .....ooiiiiriieiiriiecrteeeteeete et 375
15.1.1  Global Warming........c..cccceeeevvereenieneeneneeneeieneeeennes 376

15.2  Revisiting the Previous Chapters .........ccocceeveerieeneenieeeneenienieen. 380
15.2.1  Defining the Problem..........cccccoceeveriininviininniincnenne 380

15.2.2  What Is Sustainability?........cccccceevvveriienirenneenieeieenne. 381

15.2.3  The Concept of Resources.........cceceevveereveerieenveenieennn. 381

15.2.4  Global Warming and CO; .......ccceevvevveriinienenieneeeenne. 382

15.2.5 Measuring and Offsetting CO, Emissions................... 382

15.2.6  The Real Cost of Carbon and Offsetting ..................... 383

15.2.7  Ecological Footprint ........c..ccccceeevierienenvienenieneeeenne. 384

15.2.8  Energy: Green or Otherwise ..........coceeeeeeeneeeeneeeenne 385

15.2.9  Travelling Here, There, Everywhere ...........cccccocceuee..e. 385

15.2.10 Having Enough to Eat......c..cccccoieiiniininiininiincece 386

15.2.11 Where Does Water Fit in?.......c.cccoceveevinviininnienennncnne. 386

15.2.12  Waste Not Want NOt ........ccceeverievienieninieneeienceeee 387

15.2.13 The Planet’s Health..........c.ccooeniiiiniininiininiincee. 388

15.2.14 Your Health and Wellbeing...........ccccccvevvveevivenieenenennen. 388

15.3  The NeXt StEP7..ccueeecieeiieeieenieeieenteeiee e et e see e e seresbeesreeaee s 389
15.4  Implementing Personal ACtiON........ccccocueveeviineenineencnieeneniennen. 390
15.4.1  The Personal Plan ........cccccocceveniiiieniininicninicnceece, 391

15.4.2  More on Setting Targets.......c..coceevveveenereenenneeneeneene. 394

15.4.3  CRECKIiSt .euiiiniiiiieieieieteee e 396

15.5  In ConCIUSION ....eouviiiiniiiiiiiricieetceeteseee et 396
References and Further Reading...........ccoccevveiiiiiniininiinniiinincnceee 397
................................................................................................................. 399



2 Springer
http://www.springer.com/978-3-319-20146-7

Facing Up to Global Warming

What is Going on and How You Can Make a Difference?
Gray, MN.F.

2015, XM, 406 p. 183 illus., 155 illus. in color.,

ISBN: 978-3-319-20146-7



