Kenneth Joseph Arrow graduated from Townsend Harris High School and then earned a
Bachelor’s degree from the City College of New York in 1940 in Mathematics. He obtained
his Master’s and PhD from Columbia. He is currently the Joan Kenney Professor of
Economics and Professor Emeritus at Stanford University. He is a founding member of the
Pontifical Academy of Social Sciences and a trustee of Economists for Peace and Security.
He was a convening lead author for the Intergovernmental Panel on Climate Change.

Anooj Ayrga has been working for nearly four decades at the Tea Board of Mauritius, a
state owned enterprise operating under the aegis of the Ministry of Agro-Industry, Food
Production and Security in Mauritius. He holds a BA (Hons) in Administration and a
Master’s in Public Policy and Administration. He is also a Fellow of the Association of
Chartered Certified Accountants and a Member of the Mauritius Institute of Professional
Accountants. He is currently lecturing in Financial Management and Professionalism
and Ethics at the University of Technology Mauritius, where he is also the external exam-
iner for Business Taxation and Offshore Practice and Administration.

Bert Bolin was a pioneering climatologist who led the United Nations Climate Panel which
shared the 2007 Nobel Peace Prize with Al Gore for its warnings about global warming.
When the Climate Panel was created by the United Nations Environment Programme and
the World Meteorological Organization, Dr Bolin was chairman of the Panel from 1988
to 1997 and led the first two influential climatological assessment reports. He died on
December 30, 2007.

Robert Costanza is the Gund Professor of Ecological Economics and Director of the Gund
Institute for Ecological Economics at the University of Vermont. He is co-founder and for-
mer president of the International Society for Ecological Economics. and was the found-
ing editor of the society’s journal, Ecological Economics. Dr Costanza’s awards include a
Pew Scholar in Conservation and the Environment, a Kellogg National Fellow, the Society
for Conservation Biology Distinguished Achievement Award and the Kenneth Boulding
Memorial Award for Outstanding Contributions in Ecological Economics.

Sir Partha Dasgupta is the Frank Ramsey Professor of Economics and past Chairman of
the Faculty of Economics and Politics at the University of Cambridge. From 1991 to 1997
he was Chairman of the Scientific Board of the Beijer International Institute of Ecological
Economics, and from 1989 to 1992 Professor of Economics and Philosophy, and director
of the Programme in Ethics in Society at Stanford University. Dr Dasgupta is a Fellow of

366 About the contributors



the Econometric Society, Honorary Fellow of the London School of Economics, and
Honorary Member of the American Economic Association. He was named Knight
Bachelor by Her Majesty Queen Elizabeth I in 2002 in her Birthday Honours List for serv-
ices to economics and was co-recipient (with Karl Goran Maler) of the 2002 Volvo
Environment Prize.

Kassiap Deepchand is the holder of a Diploma in Agriculture and Sugar Technology
(1973), a BSc (Hons) Sugar Technology (1975) and a PhD from the University of
Mauritius (1985) and held a doctoral fellowship (1985-86) at the University of
Cambridge. Over the past 40 years he has occupied a number of positions in the Ministry
of Agriculture in Mauritius. He has been Senior Lecturer and Associate Professor at the
University of Mauritius, Head of the Sugar Technology Department, Technical Manager,
Deputy Executive Director and Technical Advisor at the Mauritius Sugar Authority.

Carl Folke is the Science Director of the Stockholm Resilience Center and also Professor at
the Department of Systems Ecology, Stockholm University. In 1995 he received the Pew
Scholar Award in Conservation and the Environment. He is member of the Royal Swedish
Academy of Sciences, member of the Scientific Advisory Board of the National Center for
Ecological Analysis and Synthesis (NCEAS), Santa Barbara, California, member of the
Scientific Committee of the International Human Dimensions Programme on Global
Environmental Change (IHDP), and scientific advisor to the Millennium Ecosystem
Assessment.

Don Fullerton received a BA from Cornell in 1974 and a PhD in Economics from UC
Berkeley in 1978. He taught at Princeton University (1978-84), the University of
Virginia (1984-91), Carnegie Mellon University (1991-94) and the University of Texas
(1994-2008) before joining the University of Illinois in 2008. From 1985 to 1987 he
served in the US Treasury Department as Deputy Assistant Secretary for Tax Analysis. At
Illinois, he is Gutgsell Professor in the Finance Department, Center for Business and
Public Policy, and Institute of Government and Public Affairs. He is director of the
National Bureau of Economic Research programme on Environmental and Energy
Economics.

Partha Gangopadhyay has been Associate Professor in the School of Economics and
Finance, University of Western Sydney (UWS) since January 2001. From 2000 to 2002
he was a full Professor and Chair of Empirical Economics and Social Research, Faculty of
Economics, Europa-Universitét Viadrina, Frankfurt (O), Germany. Before that, he worked
as a lecturer at UWS, Griffith University, and University of Sydney. He has held visiting
positions at Boston University, SUNY (Binghamton) and the Delhi School of Economics,
Jawaharlal Nehru University, University of Calcutta. He is the author of four books and
50 refereed articles and book chapters. He is the Chief Editor of the International Journal of
Conflict, Economic Development and Peace Science, World Scientific and Imperial College,
London Press (2009).

Renu Gangopadhyay has extensive experience at senior management level in areas of
financial management, financial control and strategic and analytical financial manage-
ment advice. She is currently working with the Department of Environment and Climate

About the contributors 367



Change, a New South Wales Government agency, as the Manager, Financial Projects. She
provides financial management services for the Department, 13 separate and independ-
ent Catchment Management Authorities, the Lake Illawarra Authority and the Chipping
Norton Lakes Authority. Her previous roles include Manager, Financial and Investment
Services in Sydney Harbour Foreshore Authority as well as Financial Controller, City West
Development Corporation. She has published research papers in Economic Modelling,
American Journal of Applied Sciences, Journal of Social Sciences, etc.

Haripriya Gundimeda is an Associate Professor at the Indian Institute of Technology
Bombay, Mumbai, India. She has Master’s in Mathematics and a Phd in Economics from
the Indira Gandhi Institute of Development Research, Mumbai India. She has published
widely in the area of green accounting, natural resource economics, climate change and
development economics in various international and national journals and has been
awarded the START Young Scientist award by START Washington for her paper on
‘Potential and Policies for Carbon Mitigation in India’.

C.S. Holling received his BA and MSc at the University of Toronto (1952) and his PhD at
the University of British Columbia (1957). He worked for some years in the laboratories of
the Department of the Environment, Government of Canada, and has served as Professor
and Director of the Institute of Resource Ecology, University of British Columbia,
Vancouver, Canada, and Director of the International Institute for Applied Systems
Analysis (ITASA), Vienna, Austria.

Bengt-Owe R. Jansson was Professor Emeritus in the Department of Systems Ecology,
Stockholm University. He studied geography, geology, zoology and botany at Stockholm
University and obtained his DSc in Zoology in 1968. He spent two longer periods as visit-
ing scientist in the US with Dr H.T. Odum, University of Florida, Gainesville (1971-72),
and with Dr Charles S. Hopkinson, the Marine Institute, Sapelo Island, University of
Georgia (1985). He lectured in most European countries, in the USA, in Africa and Asia.
He died on 29 March 2007.

Ursula Kaly has been working in the field of international development consulting and
education for more than 20 years. During that time she has lead and/or implemented
more than 50 projects involving 22 countries. Her major focus is on islands and coasts,
especially in small island developing states (SIDS) and the interactions between develop-
ment, natural processes and human welfare. She is author of over 100 varied types of
publications and was instrumental in the development of the Environmental
Vulnerability Index designed to provide feedback on environmental resilience at national
level. The emphasis of her work has been to promote resource and environmental man-
agement as a shared responsibility between people and governments, and as a foundation
for human social, cultural and economic development.

Simon A. Levin holds a BA (Mathematics) from Johns Hopkins University and an MA
(Mathematics) from University of Maryland. He is Moffett Professor of Biology at
Princeton. His principal interests are in understanding how macroscopic patterns and
processes are maintained at the level of ecosystems and the biosphere, in terms of eco-
logical and evolutionary mechanisms that operate primarily at the level of organisms.

368 About the contributors



Much of his work is concerned with the evolution of diversification, the mechanisms
sustaining biological diversity in natural systems, and the implications for ecosystem
structure and functioning. The work integrates empirical studies and mathematical
modeling, with an emphasis on how to extrapolate across scales of space, time and
organisational complexity.

Yeti Nisha Madhoo is a faculty member in the Department of Economics at the University
of Mauritius. Dr Madhoo is interested in environmental economics, public economics and
development economics. Her recent research papers have appeared in Water Resources
Research, Review of Urban and Regional Development Studies, Annals of Public and Cooperative
Economics and Applied Economics Letters. She has been a visiting researcher at the
University of East Anglia, UK, the National University of Singapore, and the University of
Alberta, Canada and has presented research papers at several international conferences.

Karl-Goran Maler is a Professor of Economics at the Stockholm School of Economics and
director of The Beijer International Institute of Ecological Economics, the Royal Swedish
Academy of Sciences, Sweden, and co-organiser of the ecological and environmental eco-
nomics research and training activity at ICTP. Together with Professor Partha Dasupta he
was awarded the 2002 Volvo Environment Prize. He also received a lifetime achievement
award from the European Association of Environmental and Resource Economists. He
shared the award with David Pearce, Professor of Economics at University College
London, UK.

R. John Morrison is BHP Professor of Environmental Science at the University of
Wollongong where he has worked since 1992. Originally trained as a chemist, he has
spent much of his working life in developing countries (2 years in East Africa, and almost
20 in the Pacific Islands) where he has applied his scientific expertise to addressing envi-
ronmental issues, particularly soil and water management. He has ongoing research
interests in Pacific Island environmental issues, particularly lagoons, estuaries, land-
water interactions, atolls and waste management.

Alistair Munro is a Professor of Economics at the National Graduate Institute for Policy
Studies (GRIPS) in Tokyo, Japan. He has published widely on environmental and behav-
ioural economics. He obtained his DPhil from the University of Oxford and his BA in
Mathematics and Economics from the University of Warwick. Prior to joining GRIPS he
worked at Royal Holloway University of London and at the University of East Anglia, UK.
He is currently an associate editor for Environmental and Resource Economics and conducts
research on environmental valuation, household behaviour and green goods.

Michelle Mycoo is a senior lecturer and programme coordinator in the MSc Urban and
Regional Planning Programme at the Department of Surveying and Land Information,
the University of the West Indies, St. Augustine, Trinidad. She holds a BA Geography and
Social Sciences, an MSc in Urban Planning and a PhD in water demand management. She
has worked as a consultant to international agencies such as the World Bank, the
Department for International Development, UK and the UN Economic Commission for
Latin America and the Caribbean. Dr Mycoo has several publications on small island
developing states issues.

About the contributors 369



Shyam Nath is a freelance international consultant on public policy and sustainable
development. He worked as Professor of Economics at the University of Mauritius until
2008. Dr Nath was Ford Foundation Post Doc Fellow and Faculty Associate in Syracuse
University, Maxwell School (New York, USA) during 1979-80. He was associated with the
National Institute of Public Finance and Policy in New Delhi for more than a decade as a
Fellow. His research interests and publications are in the field of public finance, econom-
ic development and environmental economics and management. He has served as a con-
sultant to the World Bank, UNDP, UNCDF, UNU, USAID, ECA, AERC and UNRISD in
Cambodia, India, Malawi and Mauritius.

Charles Perrings is Professor of Environmental Economics at Arizona State University.
Previous appointments include Professor of Environmental Economics and
Environmental Management at the University of York; Professor of Economics at the
University of California, Riverside; and Director of the Biodiversity Programme of the
Beijer International Institute of Ecological Economics, Stockholm. He Chairs the
ecoSERVICES Core Project of Diversitas, the international programme of biodiversity sci-
ence, and is a member of the Earth Systems Science Partnership.

David Pimentel is a Professor of Ecology and Agricultural Sciences at Cornell University,
Ithaca, New York. His research spans the fields of energy, ecological and economic aspects
of pest control, biological control, biotechnology, sustainable agriculture, land and water
conservation, and environmental policy. Pimentel has published extensively and has
served on many national and government committees including the National Academy of
Sciences; President’s Science Advisory Council; US Department of Agriculture; US
Department of Energy; US Department of Health, Education and Welfare; Office of
Technology Assessment of the US Congress and the US State Department.

Paul R. Portney received his BA in Economics in 1967 from Alma College in Michigan and
his PhD in Economics from Northwestern University. He holds the Halle Chair in
Leadership and is a Professor of Economics at Eller College of Management. During
1972-2005 he was with Resources for the Future (RFF) in Washington, DC. From
1979-80, Portney served as Chief Economist for the White House Council on
Environmental Quality. He has held visiting teaching positions at both the University of
California at Berkeley (1977-79) and Princeton University (1992-94).

John L. Roberts is a British international consultant on sustainable development working
at present on assignments with the Indian Ocean Commission and the Commonwealth
Secretariat. During the preparation of this book he was a part-time member of faculty at
the level of Associate Professor in the Department of Economics at the University of
Mauritius teaching natural resources and environmental management on a master’s pro-
gramme. He has worked as a professional adviser to the WHO and on health development
projects with the EU and the World Bank in Eastern Europe and with the African
Development Bank in Malawi. Dr Roberts has been a contributor to the United Nations
Environment Programme’s Global Environment Outlook and the African Environment
Outlook series and published case studies for UNEP on malaria eradication and on cyclone
early warning systems.

370 About the contributors



Larry Schroeder is Professor of Public Administration at the Maxwell School of
Citizenship and Public Affairs, Syracuse University in Syracuse, New York. His research
interests focus on local public finance, intergovernmental fiscal relations and financial
management, particularly in developing and transition economies. Dr Schroeder has
authored and co-authored a large number of articles and several books on these subjects
and has participated in policy research projects in numerous countries, especially in
South and South-East Asia, Africa and Eastern Europe.

Robert N. Stavins holds a BA in Philosophy from Northwestern University, an MS in
Agricultural Economics from Cornell, and a PhD in Economics from Harvard. He is the
Albert Pratt Professor of Business and Government, Director of the Harvard
Environmental Economics Programme, Research Associate, National Bureau of
Economic Research and a member of the Board of Directors of Resources for the Future.
He is the Chair of the Environmental Economics Advisory Committee of the US
Environmental Protection Agency’s Science Advisory Board, a member of the Executive
Board of the US Environmental Protection Agency (EPA) Science Advisory Board and a
Lead Author of the Second and Third Assessment Reports of the Intergovernmental Panel
on Climate Change (IPCC).

Robert M. Solow obtained his BA, MA and PhD degrees from Harvard. He began teaching
economics at the Massachusetts Institute of Technology in 1949. He also held several
governmental positions, including those of Senior Economist for the Council of Economic
Advisers (1961-62) and member of the President’s Commission on Income Maintenance
(1968-70). His scholarly works are in the fields of employment and growth policies, and
the theory of capital. In 1987, he received the Nobel Memorial Prize in Economic
Sciences.

About the contributors 371



Index

accidents 163, 164-6
accommodation policies 151, 154
accountability 294
acid rain 74
acidification, coral reefs 149
activities definition 315
adaptation 150-2, 154, 156-71, 294, 324
adaptive management 83, 156-71
ADB see Asian Development Bank
administrative challenges 64, 11418,
214-15
adverse selection 294-5
Africa 55-6, 104, 168, 292-3, 295,
319-20
see also Mauritius
Agenda 21 209-10
agglomeration 4
aggregate emissions cap 61
agriculture 41-2, 139, 141, 152, 191-2,
213-14
aims, definition 315
AIMS countries 164, 256-7, 261-2
air pollution 101, 126, 129, 132, 295
air quality 35, 130
alternative resource costs 99
amenities 22-3
amenity value 22, 38
analysis definition 295
see also policy analysis
anchoring 104, 105
annual rental valuation method 115
anthropogenic causes see human-induced
problems
anti-competitive behaviour 18, 222-32
antithesis definition 295
Aral Sea study 14-15, 133-44
area-based property tax 116
Arrow, Kenneth 12, 29, 81-5, 332
Asia 138-43, 168, 224
see also China; India

372

Asian Development Bank (ADB) 55, 56
assessments
global/regional 240-9
property valuation 115
see also impact assessment
assets 225-8, 295
atmosphere 35, 295
see also air...
atolls 180-1, 182
augmentation, natural capital 63
Australasian climate change 146
Australia 55, 149

‘Badland’ scenario 274, 276, 280-1,
283-4
bagasse energy 17, 197-208
Bahamas 124
Bangkok, Kyoto Protocol 150
Bangladesh 129
Barbados Programme of Action 164, 210,
289-90
Barrow, C.J. 272-3
Basel Convention 218, 288
baselines
MDGs 236
SEA 53
behavioural theory 89, 134-6, 295-6, 322,
349
beneficiaries, valuation 94, 95-6
benefit-cost analysis see cost-benefit analysis
benefit transfer method 45
benefits
costs juxtaposition 255
SIDS valuations 96
see also cost-benefit analysis
benevolence motive 35
Bentham, Jeremy 350, 352
bequest value 35
‘best-case’ states 251
Bhopal Union Carbide disaster 288

Index



biases, contingent valuation 41-3, 103-5
biodiversity 11, 48-58, 152, 261, 296
biological oxygen demand (BOD) 193—4
biomass 198, 204

Bio-safety Protocol, UN 291

birds 22

BOD see biological oxygen demand
borrow pits 181

BPT see business property tax

Brazil 204

Briguglio index 250-2

Burnham, James 353

business districts 118, 119

business property tax (BPT) 114-18

CAC see command and control instruments
CACO see Central Asian Cooperation
Organization
Canada—CARICOM agreement 212
Canadian International Development
Agency (CIDA) 220
cap-and-trade systems 61
capacity for resilience 162
capital 19, 115, 296
formation 91
human capital 63, 101, 317

natural resources as 10, 296, 299, 308,

326-7,354
sustainable development 33
capital valuation method 115
capture theory 67
carbon capture and storage (CCS) 324
carbon dioxide (CO,) 128-9, 145, 256
see also greenhouse gases

Carbon Dioxide Information Analysis Center

(CDIAC) 128
carbon footprint see ecological footprint
carbon tax 80, 296
carbon trading 62
Caribbean Basin Initiative (CBI) 211-12
Caribbean Common Market (CARICOM)
211-14, 218
Caribbean Hazard Mitigation Capacity
(CHAMP) 168
Caribbean region 17
climate change in 145, 147
disaster risk reduction 168
energy initiatives 205

Index

environmental issues 209-21
tourism study 110-11
trade liberalisation 209-21
water resources 188-96

Caribbean Single Market and Economy
(CSME) 211, 213-14

CARICOM see Caribbean Common Market

carrying capacity 5,9, 12, 81-5, 296, 343,
350

cars see road transport

CBA see cost-benefit analysis

CBD see Convention on Biodiversity

CBI see Caribbean Basin Initiative

CBM see community based management

CCM see contingent choice method

CCS see carbon capture and storage

CDIAC see Carbon Dioxide Information
Analysis Center

CDM see Clean Development Mechanism

CECs see Certificates of Environmental
Clearance

Central Asia, Aral Sea 138—43

Central Asian Cooperation Organization
(CACO) 141, 142

Certificates of Environmental Clearance
(CECs) 193

CHAMP see Caribbean Hazard Mitigation
Capacity

CHARM see Comprehensive Hazard and
Risk Management system

Charter for Nature, UN 287

Chernobyl nuclear explosion 288

Chile-EU swordfish dispute 217

China, emissions targets 150

choice experiments 104-5

CIDA see Canadian International
Development Agency

ciguatera management 182

CITES see Convention on International
Trade in Endangered Species

citizenship 95-6

city states 4

civil service training 2—-3

classical economics 296-7, 329

clean air, valuation 32-3, 35

Clean Air Act, USA 78, 80, 130

Clean Development Mechanism (CDM) 62,
96, 149

373



clean technology/products 21, 41-2
client-based analysis 78-9
climate
as environmental good 20, 22
valuation 35
climate change 5, 15, 30, 297
AIMS countries 261
Aral Sea 139
carbon tax 296
coastal lagoons 181, 183
disaster management 157, 168
First World Conference 287
managerial theories 322
ozone layer 331
SIDS-specific 145-55
CO, see carbon dioxide
coal-based energy 205-7
Coase, Ronald 59-60, 353
Coase theorem 60, 336
coastal lagoon management 16, 172-87
coastal resources 16, 110, 172-87, 261
Cocoyoc Symposium 287
coercion tactics 136
cogeneration of energy 17, 197-208
co-joint analysis see contingent choice
method
collective rights 137-8
Colombia—CARICOM agreement 211, 213
command and control (CAC) instruments
60, 63, 64-5, 69
Committee on Trade and Environment
(CTE) 210
common market, Caribbean 211, 213-14
common pool resources (CPR) 1, 133-8
see also Tragedy of the Commons
common property resources 133
communication 60, 62
community based management (CBM)
1834
community involvement
coastal management 174-6, 178,
1834
policy instruments 62, 68—70
water management 44
see also local organisations
comparative advantage 77, 297
comparison method 45
competition 18, 218, 222-32

374

Comprehensive Hazard and Risk
Management system (CHARM) 168
concealed denominators, MDGs 23 7-8
concepts in analysis 19-31
conflict resolution 137
conservation, biodiversity 48-58
conservation areas 180, 182
construction activities 110, 113
consultation, SEA 53
consumer behaviour theory 349
consumer equilibrium 297-8
consumer surplus approach 36-7
consumption
energy 226-8, 262
tourism 113
contamination 335
contingent choice method (CCM) 43—4
contingent valuation methodology (CVM)
39-43,101,103-5
continuous energy producers 203
Convention on Biodiversity (CBD) 289
Convention on International Trade in
Endangered Species (CITES) 216-17,
287
co-operation policies 60, 62, 68-70, 1345,
142-3,219-20
co-ordination scenarios 278
coral reefs 102, 148-9, 152, 182, 261
corporate social responsibility 247-8
corruption, governments 66
cost(s)
benefits juxtaposition 255
definition 298
disaster management 163, 165
environmental protection 254-5
marginal costs 117, 322
MDG system 237-8
pricing methods 99-101
restoration costs 45-6, 111
standard cost 346
tourism 109, 111, 113-18
transaction costs 60
travel cost method 38-9, 101-2
see also opportunity cost; social costs
cost-benefit analysis (CBA) 78, 94-7, 299,
308,311
cost effectiveness 156-7, 163, 298
cost-efficiency analysis 94

Index



cost function 298
Costa Rica—CARICOM agreement 211
cotton industry 139
country-level strategies 141
see also national policies
Cournot-Nash equilibrium 229-31
CPR see common pool resources
credibility 142
critical natural capital 299
critical success factors 202—3
CSME see Caribbean Single Market and
Economy
CTE see Committee on Trade and
Environment
CVM see contingent valuation methodology
cyclones 147-8
see also hurricanes

Daly, Herman 353
damage see degradation
data 104, 236-7, 257, 299
see also information
deaths, disasters 165-6
debt-to-GDP ratios 153
decentralisation 3—4, 25
decision making 49, 53, 299
defensive expenditure 45
definition problems 8 6—7
degradation 9
AIMS countries 261
disaster risk reduction 169
knowledge assets 226
non-market resources 33
property rights and 28
valuation of 45-6
Delphi technique 272-3
demand
definition 300
elasticity of 307
energy resources 200
environmental goods 32
hedonic pricing method 102
tourist accommodation 113
travel cost method 39, 101
water resources 188
demographic transition 300, 306
see also economic transition;
epidemiological transition

Index

denominators, MDGs 237-8
Department for Sustainable Development
(DSD) 219-20
desertification 162, 261, 287
developed countries 55, 60, 63,123, 149
see also individual countries
developing countries 224, 300, 363—4
comparative advantage 297
EIA/SEA systems 55-7
emissions targets 150
environmental economics 308
epidemiological transition 310
frontier expansion model 312
natural resource curse 328
policy instruments 60, 62—3
pollution havens 336
property rights 28
see also individual countries
development 1-2
cost-benefit analysis 96
definition 300-2
externalities 311
scenarios 271-85
well-being and 252-3
see also economic development;
sustainable development
development economics 301-2, 329,
355-6, 360-1
development theory 302
dichotomous choice technique 103—4
digital divide 223
diminishing returns law 302, 343
disaster risk management/reduction 15-16,
156-71, 292-3,303
disasters 288, 302-3
definition 158
impact of 163-7, 168
scenarios 271-85
discount rate 97, 342
discounting 88-9, 303
discrete choice method 44
disease patterns, climate change 152
distributional issues 75-6, 78, 88-9, 91
Doha Declaration 210-11, 219, 224
Domar, Evsey 305, 353
dominant social paradigm (DSP) 9, 26-7,
269, 303
see also New Environmental Paradigm

375



Dominican Republic-CARICOM agreement
211,212-13

donor co-ordination scenarios 278

dose-response relationship 100-1, 303

double counting 96

‘double dividend’ effect 69

downstream firms 229-31

DPSIR Framework 240-5

drivers, definition 242

DSD see Department for Sustainable
Development

DSP see dominant social paradigm

Dublin Principles 189

duopolies 229-31

duty-free agreements 212

Earth Summit see Rio Declaration
eco-tourism 153
ecological economics 222-32, 304, 306
ecological footprint 10, 225-8, 253, 304
ecological risk 94, 98
economic crisis, 2008 293
economic development 10-11, 304-5
economic growth 6, 81-5, 297, 305,

353-5,363—4

carrying capacity 12

deterrents to 222-32

ecological footprint 225-8

EKC 28-9

free market policies 2

frontier expansion model 312

objectives 33

population trap 336

PPP 4

road transport 127-8

scenarios 278

water resources management 189
economic impacts

Aral Sea 139

SEA reports 56—7
economic instruments (EI) 59-61, 63-5, 69
economic resilience 250-2, 2534
economic risk 94, 97
economic systems definition 305
economic theory definition 305
economic transition 306

see also demographic transition
economic value see monetary values

376

economic vulnerability 156-7, 253
economics
definition 304
externalities 311
see also individual approaches
economies of scale 3, 306
economists’ views 11-12, 72-6, 77-80,
86-93
ecosystems 9, 20, 48, 82—4, 306, 309
education policies 60, 62,176,178
EEC see European Economic Community
EEZs see exclusive economic zones
efficiency
definition 3067
myth of 72, 75-6
policy instruments 62—4
sugar industry 128
technical 348-9
valuation methods 94
effluent standards 194
EI see economic instruments
EIA see environmental impact assessment
EKC see Environmental Kuznets Curve
El Nifio Southern Oscillation (ENSO) 146,
147
elasticity of demand 307
electricity generation 197-206
elephant viewing 38
EMA Water Pollution Rules 194-5
embedded effects 41
see also part-whole bias
emissions
per country 255-7
reductions 82, 130-1
targets 149-50, 214-15
total emissions 128
trading 61-2, 307
per vehicle 128
employment, Aral Sea 139
EMPs see environmental management plans
endemism 98
endogenous growth theory see new growth
theory
energy
cogeneration 17, 197-208
consumption 226-7, 228, 262
road transport 127-8
sustainability 197-208

Index



enforcement measures 175, 192, 195
ENSO see El Nino Southern Oscillation
environment
as capital 10
definition 19, 307
economic growth and 81-5
economist’s views 72—6
as production input 22-3
as public good 23-5
as public policy issue 26-9
regional challenges 214-18
as ‘sink’ 226
tourism and 110-11
trade agreements and 212-14
WTO overview 210-11
Environment Protection Agency (EPA) 129-30
environmental accounting 6, 33, 111, 298,
308, 313
environmental benefits, trade 218-19
environmental costs, tourism 113-18
environmental degradation see degradation
environmental disasters 167
environmental economics 73, 294, 304-6,
308, 329-31, 349
assets 295
cost 298
demand 300
equity 311
game theory 313
marginal analysis 322
national income 326
sustainable development 347
environmental goods and services 19-22,
29,32-47, 306, 309
environmental governance 4-5, 24, 29,
34-5, 240-9, 257-62
environmental impact assessment (EIA) 11,
48-58, 246, 309
Environmental Kuznets Curve (EKC) 28-9,
110,127-8, 310
environmental management 7, 18,
108-22,177-8,183, 286-93
environmental management plans (EMPs)
177-8,183
environmental and natural resource
analysis 19-31
environmental performance 254, 258-60,
310,317

Index

Environmental Performance Index (EPT)
317
environmental price, resilience 253—4
environmental protection 209, 214, 254-5
environmental resilience 159
environmental tax 268, 310
environmental tax reform (ETR) 268
environmental values concept 34, 94-107
environmental vulnerability 156, 160,
261-2
environmentalists 6, 67
environmentally-friendly activities 25-6,
198,219
EPA see Environment Protection Agency
EPT see Environmental Performance Index
epidemiological transition 306, 310
see also demographic transition
equilibrium 83, 310-11
see also consumer equilibrium; Nash
equilibrium
equity 13, 88-9, 91, 236-7, 311
Eritrean famine 288
errors in policies 88
ethanol-based energy 206
Ethiopian famine 288
ETR see environmental tax reform
EU see European Union
European Economic Community (EEC) 212
European Union (EU) 150, 217, 292
ex-post appraisals 94
exclusive economic zones (EEZs) 180
exhaustible natural resources 19
existence values 35, 40
exogenous pressure on SIDS 235-6
expenditure see cost(s)
export duties 203
export industries 108, 215-17
see also tourism
externalities 311, 335-6
economic development 305
market failure 27
mitigation of 10-11
Pigouvian tax 333
public goods 24, 25-6
tourism 14, 109, 115
extreme weather events 147-8

377



factor of production approach 36
failure
cost-benefit analysis 97
sustainable development 276
see also government failure; market
failure
famines 288
Fanga'uta Lagoon 176-9, 183
Faroe Island 204
fatal risk factors see deaths
FDI see foreign direct investment
Ferney Valley, Mauritius 131-2
Fiji 2, 56-7,173-6
financial crisis, 2008 293
financial services sector 222
financial values 75
see also monetary values
firms, role of 67, 69-70, 228
First World Conference 287
fiscal policy 111, 203, 311
see also sustainable development;
taxation
fisheries 23
Aral Sea 138, 139
coastal lagoons 177, 181-2
impact assessment 55
political economy 63, 65
valuation methods 36-7
flooding 151-2, 162
Fogafale, Tuvalu 180-2

foreign direct investment (FDI) 218-19, 223

forests
amenity value 38
definition 312
impact assessment 56
land use planning 190-1
renewable energy 206
road transport 131-2
watershed management 1923
fossil fuels 198
frameworks definition 241
free market policies 2
free-rider problem 24, 89, 150
free trade 212-13, 215, 218, 312
frontier expansion model 10, 312-13
fuel see energy
Fullerton, Don, paper 72—6
Funafuti Lagoon 180-3

378

future generations 33, 35, 86-9,91-2, 151

game theory 18, 68, 313, 326
co-operation process 142
common pool resources 134-5
IPRs 223, 225-8
scenarios 271
tourism 112
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GDP see gross domestic product
GDPPC see gross domestic product per
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GEO 1 (Global Environment Outlook 1) 290
GEO 4 Conceptual Framework, DPSIR
243-5
GEO 4 (Global Environment Outlook 4) 243,
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289
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271-2, 275,290
global firms see integrated firms
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global public goods see public goods
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(GSEII) 205-6
global warming 5, 15, 30, 297
globalisation 3—4, 18, 25-6, 314, 351
GNP figures 314
goals definition 315
‘Goodland’ scenario 274, 276, 277-80,
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goods, definition 21
see also environmental goods and
services; public goods
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accountability 294
Aral Sea 143
performance indices 240-9
policy instruments 11, 59-71
political economy issues 63—6
in practice 257-62
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see also environmental governance
government effectiveness 89
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government failure 1, 27, 66, 315
government levels 24-5, 29
see also local government; national
policies
grants-in-aid systems 25
green markets 219
green taxes 27, 29, 316
greenhouse gases (GHG) 62, 145-6, 150,
316
see also carbon dioxide
Grenada 148
gross domestic product (GDP) 305, 313-14
debt-to-GDP ratios 153
HPI correlation 252, 254
PPP4,17,33,197
road transport 124-5
gross domestic product per capita (GDPPC)
124-5, 252,254
groundwater sources 188, 192, 194
growth
definition 300
gross domestic product 4
Limits to Growth model 320
new growth theory 329-30
tourism 110, 116
see also economic growth; population
growth
GSEII see Global Sustainable Energy Island
Initiative

habitat 316, 319

Hanley, N. 273

Happy Planet Index (HPI) 10, 2524,
316-18, 342

Hardin, Garrett 1, 20, 134-6, 250, 255,
263,350, 353

Harrod, Sir Roy 305, 353-4
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definition 159, 316
disaster management 156-9, 164, 168
moral hazards 324-5
wastes 212—-13, 218
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Aral Sea study 139
coastal lagoon management 176
costs 100-1
IPR agreements 224-5
power model 68
scenarios 279-80
hedonic pricing method (HPM) 37-8, 102,
316-17
Hemispheric Cooperation Plan 220
Hicks, John 332, 352, 354, 359
high-tech sectors 222-3, 226, 231
Hotelling, H. 308, 354
household waste management 194
HPI see Happy Planet Index
HPM see hedonic pricing method
human capital 63, 101, 317
human development index 317
human-induced problems 139, 145, 160
human rights treaties 291
human vulnerability 156
see also social vulnerability
Huntingdon, Samuel 354
hurricanes 147-8, 163-6
hydro power 200
Hyogo Framework for Action 164, 167,
292-3
hypothetical markets 20, 35, 39-45

ICAS see Interstate Council for the Aral Sea
ice melt 148
ICM see integrated coastal management
ICT see information and communication
technologies
ICWC see Interstate Coordination Water
Commission
IEA see Integrated Environmental
Assessment
IFAS see International Fund for the Aral Sea
impact
definitions 157, 159, 242
of disasters 163—7, 168
energy cogeneration 199
impact assessment 11, 14, 48-58, 62
import-derived challenges 217-18
impure economic instruments 63
incentive-based instruments 69, 202
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income levels 81-2, 112
increasing returns to scale 317
index numbers 317-18
India 204, 288
Indian Ocean
climate change 146, 147
energy initiatives 205
tsunami impacts 163-5, 167, 292
indicative planning 318
indicators 318
indirect-use values 34—5
individual transferable quotas (ITQs) 61
industries
CSME policy 213-14
ecological footprint 227-8
knowledge-specific 225-7
see also production; tourism
inequity in MDGs 236-7
information
asymmetry 318-19
coastal management 174
definition 318
as policy instrument 60, 63—4
sharing 29
see also data; knowledge
information bias 41
information and communication
technologies (ICT) 222, 231
inputs (production) 22-3, 84, 228
institutions
Aral Sea study 143
CPR management 137-8
economic growth and 81-2
ecosystem resilience 84
policy instruments 66, 69
SEA approach 53-4
insurance 152
intangibles 319
integrated approaches 111, 174, 1834,
190,191
integrated coastal management (ICM)
1834
Integrated Environmental Assessment (IEA)
247
integrated firms 228-31
Integrated Scientific Environmental
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‘intellectual monopoly’ 223

intellectual property rights (IPRs) 18,
222-32
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definition 319
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Intergovernmental Panel on Climate
Change (IPCC) 145, 147, 289, 291,
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international agreements
Aral Sea 140-1
climate change 149-50
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disaster risk reduction 166-8
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see also multilateral agreements; trade
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international co-operation 70, 142-3
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international trade 124, 209
see also trade...
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land use management 190-2
Landsat satellite 286
Latin America 129
LDCs see least developed countries
lead content, gasoline 129-31
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loan policy 2-3
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water resources 188-96
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marginal analysis 322
marginal costs 117, 322
marine resources 261
see also coastal resources
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access liberalisation 214-15, 218-19
definition 322-3
economist’s view 72—4
environmental goods 32
hypothetical 20, 35, 39-45
regulatory control levels 67
sustainability and 88-9
theory of markets 349
tourism 108-9, 115
market-based valuation methods 36-7, 46
see also revealed preference methods
market failure 1, 11, 27, 132, 191, 323
market instruments 59—60
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market prices myth 74-5
market solutions myth 73-4
market structure 323—4
Markets First scenario 271
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Mauritius 2-3, 16-17
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renewable energy 197-208
tourism 112-13, 115,117,126
transport 124, 126-8, 130-2
Mauritius Declaration/Strategy 151, 167,
237,251, 269,292-3
maximum willingness to pay (MWTP) 40
MDGs see Millennium Development Goals
Meade, James Edward 357
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MEAS see Multilateral Environmental
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Millennium Development Goals (MDGs)
233-9, 251, 291, 315, 324
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scenarios 281-4
structural flaws 234-5
Millennium Ecosystem Assessment 48, 292
Millennium Summit 291
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mitigation 10-11, 53, 99, 150-3, 294, 324
monetary values 35, 40, 75
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monopolies 223, 224-5, 229, 231
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moral hazards 324-5
moral obligations 87, 91-2
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multinational firms 325
multiplier process 325
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MWTP see maximum willingness to pay
Myrdal, Gunnar 305, 358
myths about economists 11-12, 72—6
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National Water Resources Management
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natural capital 19, 33, 63, 299, 308, 326-7
see also natural resources
natural disasters 157, 165-7, 168, 261-2,
302-3
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natural resources 304-5, 307-8, 349
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analytical concepts 19-31
as capital 10, 296, 299, 308, 3267,
354
data 299
definition 19-22, 327-8
development 301-2
economic transition 306
economist’s view 73
frontier expansion model 312
gross domestic product 313
Hotelling’s rule 354
loss of 255-7
management approach 321, 333-4
MDG gaps 235
perfect competition 332
production process 226, 338
resilience 344
Nature journal 292
necessities concept 22-3
negative externalities 24, 27
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354
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330
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NGOs see non-governmental organisations
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non-governmental organisations (NGOs) 70

non-integrated firms 228-31

non-market based valuation methods 35-6,
46
see also stated preference method

non-market environmental resources 32—47

non-renewable resources 90-2, 197-8

non-resident beneficiaries see tourism

non-use values 35, 39-40, 75, 95, 102-3
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Nukus Declaration 141

NWRMP see National Water Resources
Management Policy
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definition 315
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obligations 77-80, 86-9, 91-2
ocean resources 4
see also coastal resources
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oil industry 90, 193
open access resources 133, 135-6
opportunities, trade 218-19
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opportunity costs 99, 102, 163-5, 298,
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ownership rights see property rights
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value 331
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Pareto optimality 331-2, 354, 359
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performance indices 240-9, 254, 258-60
PERL see Public Expenditure Reform Loan
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Persistent Organic Pollutants (POPs) 291
petroleum products 127-8
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photosynthesis definition 198
photosynthetic product of the planet (PPP)
4,17,33,197, 207
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Pigou, Arthur Cecil 308, 317, 360
Pigouvian tax 109, 112-14, 117, 119, 333
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land use 190-2
PPB framework 339
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plans definition 49
policies, plans and programmes (PPPs) 49
policy
in action 15-18
definition 333
economic growth and 83—4
emerging issues 268-70
fiscal policy 111, 203, 311
paradigms for 9-10
water management 190-4
policy analysis 41-3, 240-9, 3334
policy development framework 277
policy economists’ obligations 77-80
policy failure 11, 334
Policy First scenario 272
policy instruments 6, 11, 13-15, 59-71,
310, 334-5
political economy 53, 63-9, 70, 335
politics
scenarios 278
science and 28
polluter pays principle 34, 136, 335
pollution 20-1, 295, 309, 311, 335-6
abatement charges 32-3
AIMS countries 262
Aral Sea 139
coastal lagoons 174
critical natural capital 299
decentralisation effects 25
health costs 101
inverted U-curve 81-2
multiplier process 325
policy instruments 59, 60-1
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social costs 27
taxation 27, 29, 34, 310, 348
UN Agreements 291
water resources 193-5
pollution havens 336
pollution management group 21
Polyani, Karl 360
POPs see Persistent Organic Pollutants
population control policies 28
population growth 28, 250, 255, 336
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coastal lagoons 173-4, 177
policy developments 268
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sustainability and 92
water resources 189
well-being and 252
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Porter hypothesis 336
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see also normative economics
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Potential Pareto Improvement (PPI) 354,
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poverty 28,91, 169, 189, 191, 337
power—environment—health model 68
PPB see programme, planning budgeting
PPI see Potential Pareto Improvement
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PPPs see policies, plans and programmes
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pressures definition 242
pricing methods 74-5, 98-101, 117, 203,
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Prisoners’ Dilemma 133-5, 337
private goods 23—4
private markets 72, 203
private v. public behaviour 89
privatisation 1, 136
process patents 224
producer surplus approach 36-7
product life cycle 337-8
product patents 224
production
economic growth 84
environment as input 22-3
factors of 19, 36, 338
natural resource use 226
optimal royalties 228
tourism 113
production function 338
production value 22
productivity 338
profit definition 339
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programme, planning budgeting (PPB) 339

programmes definition 49

progress concept 9

projects 13-15, 49-50

property rights 1, 24, 28, 133, 137, 339,
353
see also intellectual property rights

property taxation 108, 114-18

protection policies 151-2, 209, 214, 254-5

protectionism 340

PSIR analysis 340

public choice theory 68
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public finance 340

public goods 1, 4, 23-6, 341-2
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public interest theory 59
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337
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286-93

regional assessments 240-9
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trade liberalisation 214-16
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research and development (R&D) 60, 62,
343
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resource management 21, 321, 333-4
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see also market-based valuation
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aversion 13-14, 98
climate change and 152
disaster risk 15-16, 156-71, 303
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scenario approach 272-3
SIDS-specific 94, 97-8
types of 161-2
risk analysis 157, 160, 344
risk assessment 157, 212-13
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road traffic accidents (RTAs) 163, 164-6

385



road transport 14, 123-32

royalties, IPRs 228-32

RTAs see Regional Trade Agreements; road
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SIDS see small island developing states

Singapore 2, 124, 129, 130, 253
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small island developing states (SIDS)
climate change in 145-55
definition 345
environmental problems 94
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MDG gaps 234-7
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valuation methods 94-107
Small States definition 345-6
Smith, Adam 296, 319, 360, 362-3
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social costs
analysis 299
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SEA reports 56—7
tourism 113-14
social norms, CPRs 137-8
social value analysis 78
social vulnerability 160, 166
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SPS see Sanitary and Phyto Sanitary
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standard cost 346
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see also non-market based valuation
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Stern Report 97
stewardship motive 35
Stiglitz, Joseph 363
Stockholm Declaration 286
storms 147-9
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48-58, 246
structural data 104
structural flaws, MDGs 234-5
subsidiarity principle 24-5
subsidy policy 27, 41-2, 79
substitutability 40, 88, 90, 113
subtractability 133, 135-6
sugar industry 17, 126, 128, 197-208
supply
bagasse energy 202-3
environmental goods 32
hedonic pricing method 102
regulatory policy 67
tourist accommodation 113
supply side economics 347
surface water sources 193—4
surplus value 347
surrogate market methods 37-9
survey techniques 46, 103—4
see also questionnaires
sustainability 12-13, 21, 86-93, 169, 272
see also sustainable...
Sustainability First scenario 272
sustainable development 10, 13,17, 225,
347-8
managing 250-67
MDGs 233-9
milestones in 286-93
policy developments 269
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scenarios 271-85
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see also fiscal policy
sustainable energy 197-208
Sustainable Livelihoods Framework 243-5
Suva Lagoon 173-6, 183
swordfish dispute 217
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taxation 310, 348
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green taxes 27, 29, 316
Pigouvian tax 109, 112-14, 117, 119,
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pollution 27, 29, 34
tourism 14, 34, 108-22, 268
see also fiscal policy
taxonomy, policy instruments 59-62
TBPT see Tourist Business Property Tax
TBT see Technical Barriers to Trade
TCM see travel cost method
Technical Barriers to Trade (TBT) 215-16,
217
technical economics 90
technical efficiency 348-9
technology 349
clean technology 21, 41-2
Environmental Kuznets Curve 28
ICT 222, 231
MDG system 237-8
for sustainability 8 7—8
transfer of 218-19
UNEP classification 21
temperature rises 145-9, 152
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thesis definition 295
tobacco control treaty 292
Tobago see Trinidad and Tobago
Tonga 176-9, 183
total emissions 128
tourism 20
AIMS countries 262
climate change and 149, 152-3
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cost-benefit analysis 95
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trade agreements 209, 211-14, 218

trade benefits, transport 124
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(TRIPs) 223—4
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132-44, 250, 255, 350

trans-boundary problems 24-5, 142-3
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transparency, SEA 50

transportation 14, 20, 123-32, 231
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trends definition 242

Trinidad and Tobago 16-17, 188-96, 217
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tsunami impacts 163-5, 167, 292

turtle-shrimp dispute 216-17

Tuvalu 180-3

UK North Sea oil 90

UN see United Nations

UN MS see United Nations Mauritius
Strategy
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the Law of the Sea
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United Kingdom North Sea oil 90
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see also Rio Declaration
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use values 34, 75, 99
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Pareto optimality 331-2, 359
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cost-benefit analysis 78
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market prices 75
natural resources 235
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tourism 115, 117
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variability of climate change 147
variable-rate technology (VRT) 41-2
VAT see value-added tax
Veblen effect 307
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vehicular expansion 123-5
Venezuela—CARICOM agreement 211
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62,70
VRT see variable-rate technology
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218,262
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definition 352
management 44, 188-96
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shortages 152
stress 262
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