Environmental and
Natural Resources
Economics

Theory, Policy, and the Sustainable Society
FOURTH EDITION
Foreword by Michal C. Moore

Steven C. Hackett

é Routledge

Taylor & Francis Group
LONDON AND NEW YORK



Contents

LIST OF TABLES AND FIGURES......cooieeeeeeeeeeee e Xiii
FOREWORD BY MICHAL C. MOORE ..o Xvii
PREFACE........ e eeteeeeeeeessreseseesseeeesssessssesestsessesessssessssesisssessssessasteesssesasseessssesseesnseees Xix
PART ONE. THEORY AND FUNDAMENTALS .cccvcrerecesecsncesncsocessssocecaesl
I. INTRODUGCTION ..ottt et saee s saeesta e sa e e neesaeneen 3
INETOAUCHON ...ttt e et e et e e ate e e e e e e ee e e e aa e e seaesaassnsasaseesassesasaesseensanannes 3
Fundamental COnCEPLS ......coouiiriiaieeteetet et tr et eete e e et et sane s st seeeneeae 5
Some Reasons for Optimism and Some Reasons for Concern........cceeeueeueeeennee. 10
ReasONS fOr OPIMUESI .......coooceeeceieeieneereeieetaesereeeeereeenessseseeesnessnsensesseessesanes 10

Reasons for CONCern.............occoaeieicneceenenrseeeeecesseseeeeneessssesssssees 12
OVETVIEW ..ceeeeteeeeteeeeeeeetteeestee e e nee e s e e sne e e see e sseeassseessaassasasnaasseessaaesasassasssennnns 13
SUIMIMATY .ottt ettt ettt s et st et e e s e s e et e e s meeeesnesaeenes 15
Review Questions and Problemis...........eeiiceeiiienie et eeeenreeesreeessnnesenesaennes 15
INterNEt LINKS ..ot eene e ae e sae e saessaeseae e 16
References and Further Reading.....c.ccccceivineniiniiccicennncneccnececreeeeenesenenenns 17

2. VALUES ettt e e s et et e s ss e e sseesseeseesbaenean 18
INETOQUCHON ...ttt teete et eteeeae et e neeeasessaese e sseesseesaasssaensensassennnne 18
ERICS ettt ettt st et e ettt et b e s b n e e ae e se e s e e anene 19
DeontologiCal ETRICS .....coueueeeieeeieeeeeceeeeteraeesteeeeeeseeseneeseteenessaesessessneans 20
TeleOlOGICAL ETRICS ...t eaeeeseeeeeaaeeensesesae s nesnaeanneas 21

A Closer Look at UtilitariQriSmi.............eeeeeeueeeeseeeeeveeeireaesneesseeeessesssesessesenee 22
Self-Interest, the Common Good, and Social Order..........ooveeveeeeeevevieeeeeeeennen. 26
Private PrOPETLY.....co ittt ettt ettt 28
Locke and the Liberal SOCIELY ........uuuuecieeeeieeeieeeceeeeceeeeseeecaresveseeeeenaenes 28
Rousseau and the CivVil SOCIELY ........cccouvueeieieeeieeieeesireeeeeeceeeesieseeseesaeens 29

On Positive and Normative ECONOMICS .....eoeeeieeriiieeieereeeeeeeee e 30
Economic Questions That All Societies MUuSt ANSWET ........ouueereerieiicrrrineeeeeenenns 31
SUMIMATY ittt e et et e e e et e et e emt e s saesa e e st e s e aessasseeseenteanens 31
Review Questions and Problems. ........coeeciiieeeerrieeeireeeecereeceeiee e e 32
INEEINET LINKS oooeieiiiiieeeeeeeeeetireeee e eeceeeeeenneeenesnnreeesnsreesesanressesssasesssnesnsnrenes 33
References and Further REading .......ccceeeveviecieieninnieniintrenieceeeeree e seeeveees 33

CONTENTS

v



3. MARKETS ..ottt ettt ettt eaeeaa s ene e e e sttt s 35

INETOAUCHION . ereeeereetete e e ese et esbee e eeeeenneseesna e s s e s e s s e s ba e s bs s sassan e ab e et e s a b e n b s 35
Market CapitaliSIN....c.oceceeiccmiriiiinrinsss sttt 35
Conditions Required for a Well-Functioning Competitive Market...................... 36
Market Demand and SUPPLY ..ccccvvveiiiniiineniinnesecsesese 37
Market DEMANA...........couoeeeeeeveeeieienieerenecis et ssr s s s s e s srasssnene 37
Market SUPPLY .....cceeueieeieeieieiiii s 40
Market Equilibrium and Efficiency ... 43
Market EQUILIDFIUM ...ttt 44
Efficient Resource AllOCLION .............ooveiiiniiriininininsiinietsneenncenieesnes 45
MarKEt FallUIE ...c.veveeererereeieee e etecie et cste et sesess s eae s sn s sra e sae e b e aa e sne e 47
Monopoly, Cartels, and Market POWer .............ccccoueeievieiiiniininninnieniiennnes 47
EXEEIRALITIES ..ooouveeveeeeeeineerenrenese s csecsn et sae st e sasssesaa s s s sa e sn e s entaens 48
Common-Pool Resources (CPR) and Public Goods: Collectively
Produced and/or Consumed GOOdS .........cuuueeueeenoesennceenreennnneneesseennns 49
Imperfect INfOrMALION ..........c.cocvecieveenveenniininieiiititesee et sresae e 50
DiStriDUIVE JUSHICE c..v..veeneereceeiiiieteentinrirsrecrenst et st eeseeeraeseesnsssnesonseeneesness 51
Perspectives on Market Failures and Government Intervention.................. 52
SUMIMATY <.eteeitieciniricieete e ese e e e s ste s saesseeesseessaassssesasessassesssesassassnsasessesssssesanes 52
Review Questions and Problemis........coeevvieeiienrecireeieineeesneeereeseeeecseeeeseeessneens 53
Internet Links ....cooveeiiiininniniiiininenceneecnenees ettt ettt st e e eene e aeas S5
References and Further Reading.......cceoeerinecininiininecinnesinneeeeeeee e eseenenes 55
Appendix: A Calculus-Based Derivation of Supply Curves......c.ccceceeurveneveeennns 56
4. EXTERNALITIES ...ttt sae et e ae e 58
INEFOQUCHION ...ttt ettt ettt sttt et sa b asa e e e b et e e e s eannanne 58
POSitive EXIEIMALILIES....c.viviceeeeuiiintrcieeeenieeststeesteesaese e e e s s e e steseeseesensesennes 58
Negative EXIErNalItIes ....cveveviiiciiieinierieeecreeseteie st eee e eses e e erse s enaeaees 61
Property Rights and Negative EXternalities ............ouuueoueeevevereeveraeereenn 62
Social Cost as the Sum of Private and External Cost ............couvevevvvveeevenanes 65
Competitive Markets Are Inefficient When There Are Negative
EXIEINALIEIES ...ttt ettt a e e e ea e enens 66
Pigouvian Taxes: The Theory of Policy Interventions for Negative
EXIErNALITIES ...ttt s s e e 70
Some Damage COSt ESHIMALES........c.ccveveeerereerrereeeveeeseseeeeseseeeseesesssssesassens 72
SUMIMATY 1.ttt e e eeeeee e e e e sssssssesenas 74
Review Questions and Problems..........o.ceueeiieueeeeeeeeeereeeeseeeeseseseeseeseeeeses oo 75
INEEINEL LINKS oottt sn et 77
References and Further REading ........vvueuvevveeceieeiecce oo 78

5. NATURAL RESOURCES ECONOMICS PART I:

THEORY AND CONCEPTS ..ot 79
Introduction and OVEIVIEW .......c.oeeieuiuieiieieceeeeeeeeeeeeeee oo 79
Allocating Nonrenewable RESOUICES ...........veceueveeeeeeeeereereeeeseeeeeeeooeeeoeoeeo 80
The Industrial Organization of Energy Delivery in the United States ......... 81
The Theory of Dynamically Efficient Nonrenewable Resource Pricing....... 83
Present Value ANGLYSIS ........o.eveeveeeceeeeeeeeeeeeeeeeeeeeeeeeeeeeee e 83
Dynamic EffiCIency ... eeeeoeeeeeeeeeeeeeeeeeeeeeeeses oo 84
Allocating Recyclable ReSOUTCES. ........ov.v.veveeeeeeeeeeeeeeeee oo 92

CONTENTS



Allocating Renewable ReSOUICES......cc.ovvuiiiiiimiiiiiiieiict et 94

Allocating Common-Pool RESOUICES.......c.ueivviiiiiiiiiiiiiiiiicciieceteeetie e 96
Ecosystem Services and Natural Capital ..........cccoveeiininiiniiniiiiiiece 102
Resources for the Future: Factors Affecting Future Resource Scarcity............. 103
SUIMIMATY 1.etitienieiteieetetet et et ee et es e e e e e e s s s s s sas e s s s s e b e b s s bsennssneanaannns 105
Review Questions and Problems..........cceocieeeiiininiiiciiinenniinieiiniieenreereeene 107
INtErNet LINKS ..coouveeiieieiieeiieeeeeeet ettt sttt 108
References and Further Reading .......ccccoeeeeviniiiiiiniiinniniiciiiececeeneecne 108
Appendix: The Prisoner’s Dilemma and the Tragedy of the Commons............. 110
PART TWO. POLICY..ccceuureeceerancnncancecceccaccasconcancs ceresenerecsnncenees 113
6. NATURAL RESOURCES ECONOMICS PART II:
MARINE CAPTURE FISHERIES ......cccccooiiiiiiiiiiiiieree 115
INErOAUCTION ...etieieeiteeeeete et e et et e e teesee s aeesbe e saesae e s s ess e e se e sn s e e rn e s ss e ssessnasnas 115
WOITA TIENAS ...ttt ettt sre et rbe s bs e e ean e s are s 115
Bioeconomic Model of @ FIShery.......ooceviiirinoiiniiniiciiiiiniiicinnicciieie e 119
Fishery Management........c.coooiuiiiiiiininieneieieiet ettt 124
CatCh SHAIES....cveeeieeeeieiee ettt ettt a s s ern s b e s besb s saess 126
AQUACUILULE ...ttt se et 132
SUIMITIATY «..vevteieriienienteeeeteseeeeeseestestentsaessesessssaesaesa s s s s e s b e s e s e s e b e be s e sassassessanten 134
Review Questions and Problems.........cccovvevieenenneniiiniinicniinienceneceie e 134
INEErNEt LANKS .oviienieeeieeeiieeeeeteete e etesee ettt st 135
References and Further Reading.........cccceeeeieniciiiiiiiininninicniiceeeeeeeee 136
7. AN INTRODUCTION TO BENEFIT/COST ANALYSIS.....ccccovrirn 138
INEEOAUCTION ....eveieiieieeeiiestee e ee et e te et e s resee e ase s s e s s s s s e e s bs e b e e s s e as e saansaas 138
Elements of Benefit/Cost Analysis........coccvviviiiiniininiiiiiieneeiencneeccene 139
BERESILS .ttt e 139
COSES evaeueeeeeeeeeereeireesreete e et e stesstesssesss e s s e e sesess e e s e st e sase st e b s e bseesssersenrnenen 140
EffICIENCY cevveeeeeeeeetetetcteeectetetene st s bbb 143
PreSent VAlUe ..........ceeecueeceeeecieeieeienteeeeeseteereestecsresnessesessssassssssasessnsenns 143
Maximizing Total Net BeNefits...........ovvuiieriniiniiniiiinniniiisienienesnnnennene 144
Operationalizing Benefit/Cost Analysis in U.S. Environmental Policy...... 147
Topics in Benefits MEasurement ..........c.ooeeeeieiiieiiniinteeteetenestsseeeesnesee e 148
Quantitative Risk Assessment (QRA) and the Value of a Statistical
Life (VSL) oottt s et e sn e snas 149
Estimating Nonmarketed Environmental Benefits.............cccoouevvevieeienunnnens 152
The Contingent Valuation Method (CVM) ........coovvieniininiinininiiniinnenne 156
The Travel Cost Method (TCM) ... eeeeeeeeeeeeeieeeeeeeeeeeeteeesrsseessistesesanes 160
The Hedonic Regression Method (HRM) ...........ccccocceevecveninnnunnnnennnnnne 162
Other Valuation APProaCHES ..............ccuevveivieviniiniiiniinnienieeneeesessee e 163
Shortcomings and Limitations of Benefit/Cost Analysis .......c.cceverueeienniennnee. 165
The CoaS€ TREOTEIM ......vecieeiereeieeieeiieeeceeree et re et esss e ssb e a e ean s rseans 166
SUIMIMATY +eveeiteentireete et ce et ses st essss et e s e s s es e ae e e e besn s e b e e s aessassassasssas 168
Review Questions and Problems...........ccceeceermrerrrieenrenneeninieenneecneenneesinneen 169
INtErNEt LINKS 1..viiiieieiieieieetect ettt et et s 171
References and Further Reading.......ccccociviiiininieciiiinicicieeeecieeee 172

CONTENTS  vii



8.

10.

POLITICAL ECONOMY ....oooiiiiiieneeeeiiiere ettt st
Introduction: What Is Political ECONOMY?....cccovnnininmimiiniiiiiiiniennes
Economic Models of Political Economy and the Regulatory Process.........
TP FO@UCTION «eeveeeeeeeeeeeeerreeaeeeeesseesessssasesaa s ss s st e e bt s aab s s s s s e
The Political Market for Regulation.............cccoeeeinmiiniiinininniniisinnnnnens

The Political Economy of Environmental Regulation: A

SEIECTIVE SUIVEY ..crtueuirreemiiniirereesesses ettt e

The Political Economy of Locally Self-Governed Common-Pool

RESOUICES eeeeeeeeeeeeeeesseneseseneeeesesssssssesssssssssesassacasesssssetersssssstensssnsssessnnssss

The Political Economy of International Environmental Accords:

The Case of the Montreal ProtoCO] ... e eeieeiieieirrrerceiiiissineeeererenannaneens
TheoretiCQl FOUNAQIION .....ueeeneeeeeeeeaeeeeeriissseeeeerarsssssesasssnnssecssssnsessssanns

Case Study: The International Political Economy of

Chlorofluorocarbons (CFC) COntrol ..........einnncninnnincnnnans
SUIMIMALY ...oveeeeeeietrteeseereretes et bt a sttt
Review Questions and Problems.........cccoviiiiiniinenneniicnnn e
INEEIMEL LINKS «nveeveeceeeeieeeeteeeecteete st e et esaes e esstesaeesseeesnsssses st assn e beseba e saassnens
References and Further Reading.......ccceoveeeeecniiiiinniiniiniiiiiineeeseenes

COMPLIANCE AND DETERRENCE ......ooiiiiiiieeieeeeeeereeereeseeeeeeen
TR OAUCHION et eeeeeeeeeceeeee et eeetaeeesesabeaesssssesesssnsaasaesssrtsasessssssneeeeessnnneeneen
The ECOnomics Of CIIIME weueeeeiiiiiiiiiciieeeiteeeeeeeceernnneeetreseseeessessessssssssnnsennnnes

The Economics of Deterrence................iicorciiisnnninnienensensenannns

Criminal Penalties and Incarceration versus Fines and

Monetary Damages .................couveveeeevvcuvinsuvenseisiecsircciesinneceneeenn

Market-Based Reputational Deterrence and Voluntary

OVErCOMPLIANCE .....c.ueeaeeaeiaeianireiniinieniteee e tesee e enesnenane
Private AUITING .........cccoeveeievoeeeninentireeteeeeeeee et see st e sae e
Incentive Enforcement SYStEMS .........ccovueevereeineeciecnncnninneeneeneesinenneens

EPA ENfOICEMENT ....c..eouiiieiiiieiicieeieeieee ettt nee e stesse e esaaeeeseesaeenenes

Selected Civil and Criminal Case Summaries from the Department of

JUSHICE ettt ettt ee e sae e e e s e e e e e snb e e s ae e e e nnne e nnne e e enneaans

Compliance

Summary
Review Questions and Problems
Internet Links

INCENTIVE REGULATION
Introduction
Market-Based Regulation
Two Examples of Market-Based Regulation: Transferable
Development Rights and Wetlands Mitigation Banking

Cap and Trade
An Illustration of the Cost-Savings Potential from a Cap-and-Trade
Program

Case 1: Traditional Uniform Performance Standard and No
Tradable Allowances

..................................................................................................

CHUZEIN SUIES 1vuvteeeieeeeceerrreeeteeeeeseeeeeeeeaeessseesessnessasesesessssasasassssnsnssssssnnnnnes

......................................................................................................
..................................................................
...............................................................................................

.................................................................

.....................................................................
..................................................................................................

............................................................................

...................

..............................................................................................
....................................................................................................

........................................................................

...... 176

177



Case 2: Cap ANA TrAAE ........eoueeueeeeeeieeseeeeeeeseeee et seea e as 230

Case 3: Limited Allowance Trading ...........c.cocceceeeemreeeeeeeensereeieeseeeneanenes 236

Advantages of Tradable Allowance SYStEMS ........uuecueeveeeeeeerecrecreereeeeeennes 237

Disadvantages of Tradable Allowance SYSIEMS .........cccuveeeeeevescerrereceaveann, 238
Cap and Trade and the Clean Air Act (CAA) Amendments of 1990:

The Acid Rain Programi.........cocceeeiriirenenieiiiieieeceiiesieieeeecce et 239
Renewable Portfolio Standard (RPS).......oooooueiieieeieeeeeieeiteeeeeeteeeeeeeeeeeveeesne 241
Emissions Trading......cccoeeeriieiiieeeteieee ettt ettt va s 243
Other Experiments with Tradable AllOWances...........coeveevevueerierenieseeevecnenenne 244
POIULION TAXES....coveerimiiiieeiriinieeieeteniere sttt sttt et st sesse e enaen 245

Pollution Taxes in the United StQLes .........uuuuceeeeeeeecreeeceereeeeecreeecseeeeenns 247
Pollution Taxes Around the WOrld.................ccocooveeoeiinneeneeiieneeiesiesieeenns 248
Which Is Better: Cap and Trade or a Pollution Tax? .......cccceceveevninnrvercecnnenn. 249
Theoretical Equivalence of a Pollution Tax and Cap and Trade ............... 249
The PoliCy DebDate ..........uuceuerieeeciieeiececieeeteeeeeteseestestestesstesasesaneeens 251
SUMMATY ittt ettt ettt ettt st e et s e e e e et e e s snenessansens 252
Review Questions and Problems..........cceeceerveiieeiieeniieenieeeeeeieeeeiee e ee e 254
INEEINEt LINKS .ueiomiiiiiiiieiitiee ettt ettt ettt 255
References and Further Reading.......c.coccoceveviiinciininincnincneneiiceeneecnes 256
11. GLOBAL CLIMATE CHANGE: SCIENCE,
ECONOMICS, AND POLICY ...ootiiieeitee ettt 258
INrOAUCTION ..ottt ettt et st s e esesneenee 258
Greenhouse Gas Emissions and Global Climate Change ..........ccccceeecrveveeennen. 262
Modeling Carbon Dioxide EMISSIONS .........c.cccceeeeveneererereeeisenereesreeennes 262
Trends QNd PrediCtiOnS..........couccueevieiesueeerireresieeesteeeeeseseessaeessseesssessansasses 263
The Evidence Regarding Global Climate Change........ccccccceeverirernenencnrennennes 266
Benefit/Cost ANALYSIS...ccevireiriereeriiieteeereetesee ettt se e eeneneeene e 267
Economic Policy INStrUMENtS .......cccccovriimieeiicniinieeintrereene e ceres e eeve e 274
Policy Implementation: Kyoto and Beyond.........cccoceeveerenerieenenceenienenenrennenne 278
The Kyoto ProtoCol ........ueeecceiinineneeeeeeciesteeseeensesseseesaassssseeseensaseenees 279
CATDON MATKELS .....eevoneeeeiieiieeieeteecree e et estsa e er e e taeesaae s eaessnaensnas 281
Emerging Regularory Programs...........uucceeecueereeesuesireeceesesessssesssessasseenne 283
SUIMIMATY .ottt ettt et st e e et e st et e st e e e st et s ee et e e asaa et essessesseenees 286
Review Questions and Problems.........cccouieeieeiieieniicinireccecreerreeeeseeenenae e 287
INEEINEE LINKS c..cuvieeiiiiinieteietete ettt ettt ettt ettt e eae et nae 288
References and Further Reading..........ccoceeviiiiiiniiniiniinnennenenenceccrcnceeene 289

PART THREE. TOPICS ON THE ECONOMICS OF SUSTAINABILITY......293

12. INTRODUCTION TO THE CONCEPT OF SUSTAINABILITY............... 295
INErOQUCHION  ...ceiitiiiiteetet ettt ettt ce e et ae s seve s ss et e saa e nnenne 295
Sustainable DEVEIOPMENL........co.cvueruiiireriereeieitrteteeece e stesreseeseesee e seeeeeessenes 298
Conservation-Based Development..........coccocuivirircrniineninnrecenceneeneeseesseneenns 301
A Working Definition of Sustainability..........ccccovierverveeriinrinneniencieeeeteseeceeeneenee 301
SUMMATY .ottt ettt s e ee s esb e e st e eebe s setessaeeasase e sseesneaesneees 305
Review Questions and Problems......c..eevevveeecccivieeciieeeeerececreeeeeereeeeeeeeeeveeens 306
INtErNEt LINKS «oevietiiieieie ettt ve s 307
References and Further Reading..........coceveeeuiieennniiniiienenniencnceeercececennnece 308

CONTENTS  ix



13.

14.

15.

RECOGNIZING INTERDEPENDENCIES AND
THINKING LONG TERM ..ottt e 310
TEUTOQUCHION o veveeeeveeseseaeeseeersesesnaseseosesssnnsnes et ese s et a s b e R s st s bttt 310
Recognizing INterdependenCies .........vrmurusseessseusessssmmamissimssssenssensssn s sssenee 310
Technological Advance, the Agrarian Transition, and
HUuman MiGration...........euseesesmseosissininsissssssisisss s sisssseseecs 310
Income, Poverty, and ECOROMIC GIOWIR c......c.veirmiiiinincisicicisiinnnsens 313
Education, Empowerment, nd JUSTICE ..........ouiimeininisiinniininisiieces 320
TrterNAEIONAL TEAAE ....eeoeeereeeeeeeeecarinieenie ettt 325
POPUIALION ceceeeiiiriniesssi it 334
TAXCS QNA INCENLIVES <....eoeeereeeieeeeeeeesssssssnisresssasss st essse s a s s e 338
Thinking Long Term: Discounting and POliCyMaking........ccevuuerucunenssunenussiases 340
The Effect of Discount Rates on Environmentally Friendly
Investments and Sustainability: An Lllustrative Example....................... 342
The Opportunity Cost of Capital and the Social Rate of Time Preference.......342
Are the Discount Rates Associated with Competitive Financial
Markets Consistent with Those Required for Sustainability? ................ 345
SUITIATY ...evoeeeeeererererettreesssssasanaeass s s s s et st st s bbbt 346
Review Questions and PrObIEMS.........oiuiuiiereieininincstninncisisissni e 348
INEETNIEL LINKS weneeneeeieeieeeeeieeaeeeesee et esecsseees s st ssaeea e e s e a e s e s sat e sn st s b s an s nnaas 350
References and Further Reading.....c.coveeviniiiiiinninineeciiencinniiininenens 351
SUSTAINABLE ECONOMIC DEVELOPMENT ..o 354
INtEOTUCTION . v ceeeeeerreteereeeeeeseesreseaeseeeeereesssesss e ne s s ae s e ss e st s st sa e e e e s bt sbsssnt s nns 354
Conventional Economic Development Strategies. ....ouuueieenereninnenincscnessinnnns 354
Conventional Economic Development Assistance Programs..................... 355
CASE STHUAIES «...vevveveereeeenreeeerenteeeereseese et erees st a et e s besba s s e snessssatssnasns 358
Envisioning Sustainable Development: The Brundtland Commission Report,
the Earth Summit, the Millennium Development Goals, and Beyond........... 359
Theories of Sustainability ....c.ccoeeiiiiiiiiii e 362
Weak SUSIQINADILILY ....cvoveeereeeecereiienreecteeeees st s s nans 363
Strong SUSIAINADILILY .......covccveiviiiuiniiiieniniene ettt 364
Practical Policy IMPliCALIONS ........coeeeueevcenieceerinininiineiniieaesese e sessenes 366
Sustainability INAICALOLS. ......cocevereuermiiiimictiiiie et 367
Indicators of Weak Sustainability...........coceoeeeeicininnniinneiininieenenienenns 369
Indicators of Strong Sustainability..............cccocvvincciniiineininnienininiinnennns 373
Case Studies in Measuring Sustainable Economic Development...................... 374
SCOUANA. .ottt asens 374
URGLEA SEALES ....eeeeeevereeeeeieieeeeeeeaeeeeee e see e s s s et esaesss s aes s snsssas s 375
Sub-Saharan Africa, Latin America, and the Caribbean........................... 375
SUIMINATY ..ottt creeeeese s teseesesseste st et sse st et sae et eae st e s sraesentensenaenssaessssssses 376
Review Questions and Problems..........cceeeeeeerniirecceeeiieneeeeicesneeereeeeeeeeneens 377
INtErNEt LINKS ..eoouiiieiiieeet ettt ettt et seee e s e 377
References and Further Reading.......ccooeveeeiiiiviiiinniniiciieneeeececeeeene 379
ISSUES IN SUSTAINABLE PRODUCTION
AND CONSUMPTION ..ottt 382
INETOAUCTION ...ttt ettt et se et se st eraseesaesaa s s e e eaeen 382



Selected Renewable Energy Resources and Technologies ......................... 384

INAUSIFIQL ECOLOGY «...evevueereririieeeeeeeteeee ettt ettt saas 390
Policies Promoting Sustainable Production and Consumption............ccceceeuenee 391
Extended Producer ResponSibility ..........ccocuecevceereeneeseneieieseeseseeneensenaeas 392
ECOIADELS ...ttt sttt 393
Taxes, Subsidies, and Ecological Tax Reform...........cccccocccvvevcenvmnvenvnnen. 396
Government Research and Development Funding...............cccccoevevveeunnncn. 396
International Environmental CertifiCation...........ccccovuuvevcvveeveeerensersunnnnns 397
Consumer Preferences and Sustainable Consumption..........ccccecceeeeeniecriinennens 399
SUMIMATY ..ottt ereee e e e ste s e e se s tessessssaassaasssensaessessseessasnsens 402
Review Questions and Problems...........ccoceiiiiiciiiniiiiciieeeeeccreeee e 403
INtErNet LINKS .occoiiiiiiiiiiiieceeee ettt b s 404
References and Further Reading.......cccoeveviiniiniiniiinienienieneeneeseeceeeeecveeaes 405
16. ISSUES IN THE ECONOMICS OF SUSTAINABLE
LOCAL COMMUNITIES ...ttt 407
INErOAUCTION c..ccniitiecteect ettt ettt st ene st nene 407
Sustainable Local Self-Governance of CPR Systems........cccocceeveevienenincciunnnee. 407
Examples of Sustainable Local Communities and the Systems They
Use for Governing CPRS........ocoiviiviiiiiiicctineiteccveetese e 409
Torbel, SWItZerland...........c...oocceevievienenniincnncneetiiceseceeeeeet s 409
Japanese Village COMMORS ..........ccoeerevuineeesenseersieneeseeneeeeeseeeentessesseens 409
Spanish Irrigation COMMONS .........cccocouvvoureriieseeniriretenieensesestessesssesseesasenes 410
Localized Self-Governance of FiSRErIes ........c.ouuuecevcienvnnnuncenscineenenees 410
Fodder and Fuelwood Use in Panchayat Community Forests ................... 411
Ostrom’s Design Principles Associated with Sustainable
Local Self-Governance of Common-Pool Resources .................occueu... 412
Retrospective on CPRs and Local Self-Governance..........c.ccceceevevcceiininincnennins 413
Integrating Sustainability into Local Economic Development........c.cocceviuennen. 414
A Model of the Local ECONROMY ...........cccovueveirsueneineieeaiesienrenneneisennesnnnnes 415
Different Approaches to Economic Development ................cccovivueruvnuncunns 419
CASE STHUAIES ..ottt ettt st s sae s sae e st s sae e sseen 423
SUMIMATY coviiiinieiiiccieereriret ettt eeb et e s s e ae sttt sae s ae b e e basaesnen 427
Review Questions and Problems. .......evieeceiiiiriieeecreeecrreeecesreeeeeeer e sseeeeeeseneen 428
INtErNet LINKS .oooueeeiiiieiiiiiiiitecteeeesecctteee ettt eee e s e s 429
References and Further Reading..........cccoevieiiviiiiniiiinniiiiniiiiniiinenne 430
GLOSSARY ettt ettt et e et et e e ettt es e st ettt et ae e enaes 433
INDEX ettt ettt sttt ettt ettt 461

ABOUT THE AUTHOR ...ccocciiiiiiccecrceccc e 475



