
Contents

List of figures xiii
List of tables xv
List of case studies xvi
List of exhibits XVII

Preface xviii
Acknowledgements xxii
Abbreviations xxiii

Introduction: what is environmental economics all about? 1

PARTI ENVIRONMENTAL ECONOMICS: FOUNDATIONAL CONCEPTS, 
THEORIES, AND PERSPECTIVES 7

CHAPTER 1 The natural environment and the human economy: the 
neoclassical economic perspective 9

Learning objectives 9
1.1 Introduction 9
1.2 The market as a provider of information on resource scarcity 11

Factor substitution, technological advances, and resource scarcity 13
1.4 The human economy and the natural world: the neoclassical 

worldview 16
1.5 Chapter summary 19

Review and discussion questions 20
References and further reading 21

CHAPTER 2 The natural environment and the human economy:
an ecological perspective 23

Learning objectives 23
2.1 Introduction 23
2.2 Ecological interdependency and its implications 25
2.3 The laws of transformation of matter-energy and their implications 30
2.4 Ecological succession and its implications 33



viii Contents

2.5 Humans as breakers of climaxes 37
2.6 The natural environment and the human economy: the 

biocentric view 41
2.7 Chapter summary 43

Review and discussion questions 44
References and further reading 46

CHAPTER 3 Trade-offs: economic activity versus environmental quality 48
Learning objectives 48

3.1 Introduction 49
3.2 Ecological and technological determinants of the trade-off 

between economic activity and environmental quality 50
3.3 The anatomy of market failure 54
3.4 Institutional arrangements to remedy market failure 62
3.5 Chapter summary 68

Review and discussion questions 69
References and further reading 71

PART II THE ENVIRONMENT: POLLUTION CONTROL, POLICY 
INSTRUMENTS, VALUATION, AND PROJECT EVALUATION 73

CHAPTER 4 The economic theory of pollution control: the optimal level 
of pollution 75

Learning objectives 75
4.1 Introduction 75
4.2 The determinants of pollution-control and pollution-damage costs 76
4.3 The optimal level of pollution 80
4.4 The optimal level of pollution: an ecological appraisal 82
4.5 Chapter summary 86

Review and discussion questions 87
References and further reading 89

CHAPTER 5 The economics of environmental regulations: emission 
standards and effluent charges 90

Learning objectives 90
5.1 Introduction 91
5.2 Emission standards 91
5.3 Effluent charges 98



Contents ix

CHAPTER 6

CHAPTER 7

CHAPTER 8

5.4 Chapter summary 104
Review and discussion questions 106
References and further reading 108

The economics of environmental regulation: transferable 
emission credits and the macroeconomic effects of 
environmental regulation 110

Learning objectives 110
6.1 Introduction 111
6.2 Transferable emission credits 111
6.3 Applying the theory: the sulfur emissions trading program in 

the United States 119
6.4 Is there a trade-off between employment and environmental 

protection? 123
6.5 Chapter summary 131

Review and discussion questions 132
References and further reading 135

Economic valuation of environmental goods and services 138
Learning objectives 138

7.1 Introduction 138
7.2

7.3

74

7.5

Valuation of environmental amenities and avoided damage: the 
methodological issue 139
Alternative methods for eliciting willingness to pay for environmental 
goods and services: revealed preference valuation methods 142 
Methods for eliciting willingness to pay for environmental goods 
and services: stated preference valuation methods 153
The standard economic approach to environmental valuation: 
a critical assessment 162

7.6 Chapter summary 165
Review and discussion questions 166
References and further reading 169

Frameworks for the economic appraisal of environmental 
projects: cost-benefit analysis and others 172

Learning objectives 172
8.1 Introduction 173
8.2 The welfare foundation of cost-benefit analysis 175
8.3 The net present value criterion 176



x Contents

8.4 Private versus public project appraisal 178
8.5 Discounting and intergenerational equity 184
8.6 Other environmental project evaluation criteria 186
8.7 Chapter summary 193

Review and discussion questions 195
References and further reading 198

PART III CLIMATE CHANGE: THE NEW ENVIRONMENTAL REALITY 201

CHAPTER 9 The economics of climate change 203
Learning objectives 203

9.1 Introduction 204
9.2 The science behind climate change and its impacts 205
9.3 The economics of global warming: basic concepts and a theoretical 

framework for policy guidance 217
9.4 Toward the formulation of internationally binding GHG emissions targets: 

the United Nations Framework Convention on Climate Change 226
9.5 Chapter summary 236

Review and discussion questions 238
References and further reading 241

PART IV

CHAPTER 10

THE PERENNIAL DEBATES ON THE BIOPHYSICAL LIMITS 
TO ECONOMIC GROWTH AND THE EMERGING PARADIGM
OF SUSTAINABLE DEVELOPMENT 245

Biophysical limits to economic growth: Malthusian 
perspectives 247

Learning objectives 247
10.1 Introduction 247
10.2

10.3

10.4

10.5

Population, resource scarcity, and limits to growth: the simple
Malthusian model 249
Population, the environment, technology, and limits to growth: the neo-
Malthusian variation 253
Biophysical limits on growth and the concept of optimal scale: the 
ecological economics variation 263
Chapter summary 268
Review and discussion questions 269
References and further reading 271



Contents xi

CHAPTER 11 Biophysical limits to economic growth: the neoclassical 
economic perspective 274

Learning objectives 274
11.1 Introduction 274
11.2 Increasing resource scarcity: the empirical evidence 276
11.3 Economic growth and the environment: the environmental Kuznets

curve 284
11.4 Economic growth and population
11.5 Chapter summary 298

Review and discussion questions
References and further reading

293

300
302

CHAPTER 12 The economics of sustainability 307

12.1
12.2

Learning objectives 307
Introduction: from limits to growth debate to sustainability 307
Sustainable development: a helpful term or a vague and analytically

CHAP TER 13

CHA PTER 14

12.3
12.4

12.5
12.6

empty concept? 310
The neoclassical approach to sustainability: weak sustainability
The ecological economic approach to sustainability: strong 
sustainability 317
The safe minimum standard approach to sustainability 320
Chapter summary 321
Review and discussion questions 323
References and further reading 324

Green accounting and alternative indicators of sustainability
Learning objectives 327

13.1 Introduction 328
13.2 Environmentally adjusted system of national income accounting

312

327

328
13.3 Environmentally adjusted “sustainable” national income accounting 332
13.4 Indicators of economic and environmental sustainability
13.5 Physical indicator of sustainability: ecological footprint
13.6 Chapter summary 349

Review and discussion questions 352
References and further reading 355

335
344

The business case for environmental sustainability
Learning objectives 358

14.1 Introduction 358

358



xii Contents

14.2 Eco-efficiency: business response to sustainability 359
14.3 Eco-effectiveness: a shift from linear to cyclical thinking 367
14.4 Eco-effectiveness: as a vision of sustainable business practice 374
14.5 Chapter summary 381

Review and discussion questions 383
References and further reading 385

Appendix A: Resource scarcity, economic efficiency, and markets: how 
the invisible hand works 388

Appendix B: The development of ecological economics: a brief historical 
sketch 401

Index 405


