
©Encyclopedia of Life Support Systems (EOLSS) 

CONTENTS 
 

 
WELFARE ECONOMICS AND SUSTAINABLE DEVELOPMENT 
 

 

 
 
 
Welfare Economics and Sustainable 
Development - Volume 1 
No. of Pages: 335 
ISBN: 978-1-84826-009-2 (eBook) 
ISBN: 978-1-84826-459-5 (Print Volume) 
 
Welfare Economics and Sustainable 
Development - Volume 2 
No. of Pages: 342 
ISBN: 978-1-84826-010-8 (eBook) 
ISBN: 978-1-84826-460-1 (Print Volume) 
 
For more information of e-book and Print 
Volume(s) order, please click here 
 
Or  contact : eolssunesco@gmail.com

https://www.eolss.net/ebooklib/bookinfo/welfare-economics-sustainable-development.aspx


WELFARE ECONOMICS AND SUSTAINABLE DEVELOPMENT 

CONTENTS 
 

VOLUME I 
 

Welfare Economics and Sustainable Development      1  
Yew-Kwang Ng, Department of Economics, Monash University, Australia, and Department of 
Economics, National University of Singapore, Singapore. 
Ian Wills, Department of Economics, Monash University, Australia 
 
1. Welfare Economics of Sustainable Development 

1.1. Sustainable Development and Welfare Maximization: Are They Compatible? 
1.1.1. The Concept of Sustainable Development: Weak Versus Strong Sustainability 

1.2. Practical Consistency of Welfare Maximization and Sustainable Development 
1.2.1. Threats to Sustainability 

2. Economic Growth And Welfare: Intertemporal Perspectives Of Sustainability 
2.1. Sustainability as Intertemporal Ethics3 
2.2. Discounting Future Consumption/Incomes Versus Discounting Future Utility/Welfare 
2.3. Compatibility of Growth, Sustainability, and Welfare 

3. National Accounting and Sustainability 
4. International Perspectives of Sustainable Development 

4.1. International co-Operation Needed to Tackle the Global Problem of Sustainable Development 
4.2. Environmental Conflicts Between Rich and Poor Countries 
4.3. International Trade, Globalization, and Sustainable Development 

5. Institutional and Policy Choices in Pursuit of Sustainable Development 
5.1. The UN Taking Ownership and Charging for Depreciation of Global Natural Capital 
5.2. The Morality of Trade in Emission Rights 

 
 
Economics of Sustainable Development: Reconciling Diverse Intertemporal Perspectives  39 
Colin Price, School of the Environment and Natural Resources, University of Wales, Bangor, 
Gwynedd, UK 
 
1. Introduction 
2. Do Future Generations Matter? 

2.1. Asking the right questions about future generations 
2.2. The relevant political constituency 
2.3. Philosophers’ perspectives − should we care, and if so why? 
2.4. Economists’ perspectives 

3. Can the Present Generation safely be left to protect the Interests of Future Generations? 
3.1. Pure time preference 
3.2. Mechanisms for taking care of the future 

3.2.1. Genetic similarity − a basis for benevolent instincts? 
3.2.2. Benevolent sentiments 
3.2.3. Affective benevolent sentiments 
3.2.4. Cognitive benevolent sentiments 
3.2.5. Sale of future rights in resources 

3.3. In conclusion 
4. Can the Discount Perplex be evaded by Internalizing Externalities? 

4.1. Externalities: a threat to sustainable development? 
4.1.1. Physical Limits on Reinvestment 
4.1.2. The Further Ramifications of Investment 
4.1.3. How Secure is the Compensation Fund? 
4.1.4. How Readily can Substitution be made between Losses and Compensating Gains? 

4.2. Variability of rates of return, and required compensation 
4.3. Resource depletion 
4.4. Externality or intertemporal misallocation or both? 

©Encyclopedia of Life Support Systems (EOLSS) i



WELFARE ECONOMICS AND SUSTAINABLE DEVELOPMENT 

4.5. Transition to production function arguments 
5. Production Function and Diminishing Marginal Utility Arguments 

5.1. Natural resources in the production function 
5.2. Technological advance, capital accumulation and sustainable development 
5.3. Sustainability and non-declining capital 
5.4. Diminishing marginal utility 
5.5. Diminishing marginal utility and distribution 
5.6. Diminishing marginal utility and resource scarcity 

6. The Risk Argument 
6.1. The pervasiveness of unknown-ness 
6.2. Discount premiums: an inappropriate way with unknown-ness 
6.3. Other ways with risk 
6.4. Individual and social views on unknown-ness 
6.5. Separating the logically distinct 

7. Reconciling Different Sources of Discount Rate 
7.1. Reconciling the present and future generations’ viewpoints 

7.1.1. Modified discounting 
7.1.2. Ordinal logic 

7.2. Equilibrium between time preference and productivity of capital 
7.2.1. Market equilibrium 
7.2.2. The optimal investment path 

7.3. Averaging rates of return and discount across different scenarios 
7.4. A tariff of diminishing discount rates for the long-term future 
7.5. Doing it by price change 
7.6. Shadow value of investment funds − combining concepts without papering over numerical 

cracks 
8. Is Sustainable Development the Best We can offer to Intergenerational Equity? 

8.1. The many faces of economic sustainability 
8.2. Giving equal weight to near-future generations is bad for distant-future generations: discounting 

to protect the future 
8.3. Maximum endowment and discounting 
8.4. Unmade potential benefits: sustainable development and the status quo 
8.5. Intergenerational welfare maximisation: discounting appropriately 

 
 
Natural Resources, Economic Growth and Sustainability: A Neoclassical Perspective  94 
Jeffrey A. Krautkraemer, Department of Economics, Washington State University, USA 
 
1. Introduction 
2. Neoclassical Models of Economic Growth 

2.1. Capital-growth model 
2.2.  “Cake-eating” model 
2.3. Capital-resource substitution 
2.4. Technological progress 
2.5. Renewable resources 

3. Resource Amenities 
3.1. Resource amenities: non-commodity goods and services 
3.2. Resource amenities in growth models 
3.3. Pollution and growth models 

4. Intergenerational Equity and Social Welfare Functions 
4.1. Maximized present value 
4.2. Rawlsian maxi-min criterion 
4.3. Chichilnisky criterion 
4.4. Non-decreasing utility, weak and strong sustainability 

5. Conclusion 
 
Perspectives on Discounting the Future        116 
Colin Price, School of Agricultural and Forest Sciences,The University of Wales, Bangor, Gwynedd, UK 

©Encyclopedia of Life Support Systems (EOLSS) ii



WELFARE ECONOMICS AND SUSTAINABLE DEVELOPMENT 

 
1. Introduction 
2. Derivation from Investment Economics 
3. Behavior and Discounting 
4. Pure Time Preference 

4.1. Inconsistencies 
4.2. Inverted time preference 
4.3. Reinterpreted time preference 

5. Technological Advance and Diminishing Marginal Utility 
5.1. Diminishing marginal utility and people 
5.2. Diminishing marginal utility and environmental products 
5.3. Diminishing marginal utility of money 
5.4. Diminishing marginal utility and life 

6. Threat, Risk and Uncertainty 
7. Concluding Comments 
 
 
Essential Components of Future Ethics        139 
Konrad Ott, University of  Greifswald Germany, Germany 
 
1. Introduction 
2. Terminology 
3. No-Obligation-Arguments 

3.1. Obligations to Posterity 
3.2. Future-individual-paradox 
3.3. "Ignorance" argument 
3.4. No-claim-argument 
3.5. Paradox-of-procreation-argument 
3.6. The "no-obligation" arguments remain unproven 

4. Ethical Theories and Posterity 
4.1. Ethicists 
4.2. Contractarianism 
4.3. Communitarianism 
4.4. Consequentialism 
4.5. Rawls’ theory of justice 
4.6. Discourse ethics 

5. Egalitarian and Non-egalitarian Standards 
6. Approaches and Criteria in the Long-Term Assessment of Risk and Uncertainty 

6.1. Risk and the Individual 
6.2. Risk aversion and Ethics 
6.3. Cost Benefit Analysis 
6.4. Discourse 

6.4.1. Precautionary principle 
6.4.2. Minimax Criterion, based on Rawls 
6.4.3. Avoid-false-positives Criterion 

7. The Bequest Package Problem and Conceptions of Sustainability 
8. Essential Components of Future Ethics 
 
 
Sustainability and National Accounting        161 
Iain FraserAEBM, Kent Business School, University of Kent, UK 
Michael Harris, Agriculture and Resource Economics, University of Sydney Australia 
 
1. Introduction 

1.1. Sustainable Development and Economic Welfare 
1.2. The Semantics of Sustainability 
1.3. The Connection between Welfare (Standards of Living) and Sustainability 
1.4. Two Classifications of Sustainability 

©Encyclopedia of Life Support Systems (EOLSS) iii



WELFARE ECONOMICS AND SUSTAINABLE DEVELOPMENT 

2. National Output and the History of the National Accounts 
2.1. Criticisms and Policy Failings Surrounding Conventional Accounting 

3. Concepts of Income 
3.1. Depreciation and Net Product 
3.2. Beyond Depreciation Adjustments 

4. Theoretical Underpinnings 
4.1. Growth Theory, Natural Resource Accounting and Sustainability 

5. Applications - Unofficial Measures and Official Revisions 
5.1. Applications: Theory into Practice 

5.1.1. Government and Statistical Agency Activity 
5.1.2. The 2003 Integrated Environmental and Economic Accounts 
5.1.3. Assessing the 2003 SEEA 
5.1.4. Stock and Flow Accounts (Balance Sheets) 
5.1.5. Where We Stand Today 

5.2. Academic Research 
5.2.1. Non-renewable Resource Depletion 
5.2.2. Renewable Resource Depletion 
5.2.3. Non-Market Values 
5.2.4. Defensive Expenditures and Environmental Damage 
5.2.5. Open Economy 
5.2.6. Regional NRA 
5.2.7. Aggregate Sustainability Studies 

6. Conclusions 
 
 
Progress in the Measurement of Sustainable Development      195 
G. Atkinson, London School of Economics and Political Science, UK 
S. Dietz, London School of Economics and Political Science, UK 
 
1. Introduction 
2. Sustainability Models 
3. Indicators of Weak Sustainability 

3.1. Depletion of Non-renewable Resources 
3.2. Renewable Resources 
3.3. Changes in Environmental Liabilities/ Environmental Damage 
3.4. Estimates of Genuine Saving 
3.5. Change in Per Capita Wealth 
3.6. Technological Change and Sustainability 
3.7. International Trade and Sustainability 

4. Indicators of Strong Sustainability 
4.1. Distance to Goals 
4.2. Carrying Capacity 
4.3. Ecological Footprints and Environmental Space 
4.4. Ecological Resilience 
4.5. The Index of Sustainable Economic Welfare/ Genuine Progress Indicator 

5. Discussion and Conclusions 
 
 
The Misalignment of Standard National Accounting Aggregates with Sustainability  
Objectives           223 
M. Clarke, School of International and Political Studies, Deakin University, Australia 
S.M.N. Islam, Centre for Strategic Economic Studies,Victoria University, Australia 
 
1. Introduction 
2. A History of National Accounts 
3. The Issue of Sustainability 

3.1. Defining Sustainability 
3.1.1. Mainstream View 

©Encyclopedia of Life Support Systems (EOLSS) iv



WELFARE ECONOMICS AND SUSTAINABLE DEVELOPMENT 

3.1.2. Broader Systems-Based Concepts of Sustainability 
4. Aligning Standard National Accounts and Sustainability Objectives 

4.1. Sustainability and adjusting Standard National Accounts 
4.2. Sustainability and Environmental Satellite Accounts 

5. Conclusion 
 
 
On "Green National Product": Theories and a Comparison Among Different Approaches  237 
Yun-Peng Chu, Department of Economics and Research Center for Taiwan Economic 
Development,National Central University, Chung-Li, Taiwan 
 
1. Introduction 
2. The Model 

2.1. The Set-Up 
2.2. “Sustainable” and “Optimal” Income 
2.3. Comparison to “Conventional” Income 

3. The SEEA and ENRAP Approaches and the Green NNP 
3.1. Introduction 
3.2. Depletion of Natural Resources 
3.3. Degradation of the Quality of Natural Resources 
3.4. Defensive Spending by Consumers and Direct Services of the Environment to Consumers 

4. Conclusion and a Brief Discussion of the Use of Models 
 
 
The Evolving System of Integrated Economic and Environmental Accounts    259 
Joy E. Hecht, Consultant on Environmental Policy and Information Systems, Washington DC, USA 
 
1. Why Build Environmental Accounts? 
2. History of the Development of Environmental Accounts 

2.1. Early Adopters 
2.2. The 1993 System of Integrated Environmental and Economic Accounts 
2.3. Revision of the 1993 SEEA 

3. The Revised SEEA 
3.1. Physical Flow Accounts 
3.2. Hybrid Accounts 
3.3. Environmental Protection and Resource Management Accounts 
3.4. Natural Resource Asset Accounts 
3.5. Environmentally-Adjusted Macroeconomic Indicators 

4. Will the SEEA meet expectations? 
 
 
Index 283 
 
 
About EOLSS          289 

 
VOLUME II 

 
Economics of Sustainable Development: International Perspectives     1 
Mario Cogoy, Department of Economics, University of Trieste, Italy  
Karl W. Steininger, Department of Economics, University of Graz, Austria 
 
1. Introduction 
2. Global and Transboundary Environmental Problems 

2.1. Economic Analysis of Global and Transboundary Environmental Problems 
2.1.1. Optimization analysis 
2.1.2. Game theory analysis 

©Encyclopedia of Life Support Systems (EOLSS) v



WELFARE ECONOMICS AND SUSTAINABLE DEVELOPMENT 

2.2. Stratospheric Ozone Depletion 
2.3. Climate Change 
2.4. Biodiversity Loss 

3. International Distribution of Environmental Burdens 
3.1. Climate Change 
3.2. Local impacts of global problems 
3.3. Emission reductions and equity 
3.4. Western lifestyles 
3.5. Biodiversity 
3.6. The role of scientific institutions 

4. International Trade and Foreign Direct Investment 
4.1. The opening up to trade (economic integration) and its environmental implications 
4.2. Environmental policy in an open economy 
4.3. International regulation 
4.4. The Environmental Kuznets Curve and international trade 
4.5. International trade versus foreign direct investment 

4.5.1. Empirical findings 
5. Overview of Topic-Related Articles 

5.1. International trade, the environment and sustainable development 
5.2. North-South trade, capital flows, and the environment 
5.3. International cooperation to resolve international pollution problems 
5.4. International environmental agreements and the case of global warming 
5.5. Environmental Conflicts and Regional Conflict Management 

6. Conclusions  
 
 
International Trade, the Environment and Sustainable Development    26 
Cees van Beers, Department of Economics, Faculty TPM, Delft University of Technology, The 
Netherlands 
 
1. Introduction 
2. The impact of international trade on economic welfare 
3. The interaction between international trade, the environment and sustainable development: traditional 

theoretical approaches 
3.1. The impact of environmental quality on international trade 
3.2. The impact of international trade and international trade policy on the environment and 

environmental policies 
3.3. Impact of environmental policy on trade 

4. The interaction between international trade, the environment and sustainable development: 
alternative theoretical approaches 

5. The interaction between international trade, the environment and sustainable development: empirical 
studies 
5.1. The impact of environmental policies on international trade flows 
5.2. The impact of international trade and international trade policies on the environment 

6. The interaction between international trade, the environment and sustainable development: some 
relevant policy and institutional issues 

 
 
North-South Trade, Capital Flows and the Environment      46 
Partha Sen, Delhi School of Economics, Delhi, India 
 
1. Introduction 
2. An Overview of North-South Economic Interactions 
3. North-South Trade and Investment: Policy Issues and Models 

3.1. Preferences, Environment and Trade Policy 
3.2. Property Rights and Trade 
3.3. Models of Capital Flows 

4. Some Empirical Evidence 

©Encyclopedia of Life Support Systems (EOLSS) vi



WELFARE ECONOMICS AND SUSTAINABLE DEVELOPMENT 

4.1. Empirical Evidence on Environmental Costs and Trade 
4.2. Evidence on FDI 
4.3. Agricultural Exports and the Environment 

5. Conclusions 
 
 
International Cooperation to Resolve International Pollution Problems    58 
Michael Finus, Department of Economics,University of Hagen, Germany 
 
1. Introduction 

1.1. Participation 
1.2. Compliance 
1.3. Effectiveness 
1.4. Efficiency 

2. Coalition Models 
2.1. Problems of Modeling Coalition Formation 
2.2. Structure and Features of Coalition Models 

2.2.1. P-Models 
2.2.2. C-Models 

3. Factors Influencing the Success of Cooperation 
3.1. Degree of Asymmetry 
3.2. Number of Countries Suffering from Pollution 
3.3. Benefit-Cost Ratio from Abatement 
3.4. Leakage Effects 
3.5. Economies of Scale Effects 
3.6. Planning Horizon and Discounting 
3.7. Reputation Effects 

4. Issues of Treaty Design Influencing the Success of Cooperation 
4.1. Membership Rules: open versus exclusive membership 
4.2. Number of Signatories: Grand Coalition versus Subcoalition 
4.3. Number of Coalitions: single versus multiple coalitions 
4.4. Compensation Measures: monetary versus in-kind transfers 
4.5. Issue Linkage: an alternative to monetary transfers 
4.6. Global Abatement Levels: Less is more 
4.7. Allocation of Abatement Levels: command and control versus market-based instruments 
4.8. Sanctions 

5. Conclusions 
 
 
International Environmental Agreements and the Case of Global Warming    87 
Johan Eyckmans, European University College Brussels, Center for Economics and Management, 
Brussels, Belgium 
 
1. Introduction 
2. An Integrated Assessment Model for Transboundary Stock Pollution Problems 
3. The Theory of International Environmental Externalities 

3.1. Laissez-faire equilibrium 
3.1.1. Laissez-faire optimal investment path 
3.1.2. Laissez-faire optimal emission abatement path 

3.2. Socially optimal level of environmental protection 
3.3. Underprovision of environmental quality in the laissez-faire scenario 
3.4. Cost efficiency and the role of equity considerations 
3.5. Participation constraints and free riding 

4. Confronting Theory and Reality for the Case of Global Warming 
4.1. Cost and benefit estimates for GHG emission control 

4.1.1. Medium term climate policy evaluation models 
4.1.2. Integrated assessment climate-economy models 

4.2. Main elements of the Kyoto Protocol 

©Encyclopedia of Life Support Systems (EOLSS) vii



WELFARE ECONOMICS AND SUSTAINABLE DEVELOPMENT 

4.3. Evaluation of the Kyoto Protocol 
4.3.1. Overall Kyoto emission reduction target 
4.3.2. Kyoto burden sharing agreement 
4.3.3. Flexible mechanisms 
4.3.4. US withdrawal 
4.3.5. Carbon sinks 

5. Conclusion and Outlook to the Future 
 
 
Environmental Conflicts and Regional Conflict Management     114 
Simon A. Mason, Centre for Security Studies and Conflict Research, Swiss Federal Institute of 
Technology, ETH Zurich, Switzerland 
Kurt R. Spillmann, Centre for Security Studies and Conflict Research, Swiss Federal Institute of 
Technology, ETH Zurich, Switzerland 
 
1. Introduction 
2. Environmentally Induced Conflicts 

2.1. Typology of Environmental Conflicts 
2.2. Methodological and Theoretical Criticism 
2.3. Criticism of the Weight Given to the Environment as a Causal Factor 
2.4. Criticism of the Weight given to Different Consequences of Degradation 

3. Environmental Conflict Management 
3.1. Difference Between Causal and Influencing Factors 
3.2. Characteristics of General Conflict Management 
3.3. Characteristics of Environmental Conflict Management 
3.4. International Environmental Conflict Management: An Overview 
3.5. Applying the HEIT Model to the Nile Basin 

4. Conclusion 
 
 
Implementing Sustainable Development : Institutional Features     144 
Lawrence Wai-chung Lai, Department of Real Estate & Construction, University of Hong Kong, China 
Frank T. Lorne, International Regional Development, 1318, Two Pacific Place, 88 Queensway, Hong 
Kong 
 
1. Introduction 
2. Sustainable Development as a Human-Centred and Development-Oriented Concept 
3. Theoretical Concepts of the Human-Centred and Development-Oriented Approach and Empirical 

Evidence 
4. Implementing Sustainable Development 
5. Institutional Features 

5.1. A Platform Allowing an Integrative Interactive Dialogue between Affected Parties 
5.2. Promotion of Adaptability of Resources in a Changing Environment 
5.3. Recognition that criteria for sustainable development are likely to be developed in an evolving 

process 
5.4. Development of Indicators for Management, Signalling, and Revisions of Criteria for 

Sustainability 
5.5. Readiness to Abandon Resources in Situations When All Criteria of Sustainable Development 

Fail 
 
 
The Role of Institutions in Sustainable Development      171 
Bernardo Mueller, Department of Economics, Universidade de Brasilia, Brazil 
Charles Mueller, Department of Economics, Universidade de Brasilia, Brazil 
 
1. Introduction 
2. A Framework for Analyzing the Welfare Implications of Environmental Policy 
3. Institutions and Environmental Policy 

©Encyclopedia of Life Support Systems (EOLSS) viii



WELFARE ECONOMICS AND SUSTAINABLE DEVELOPMENT 

3.1. Changing Resource Use through Contracting 
3.2. Changing Resource Use through Regulation 

4. Concluding Remarks 
 
 
Free Market Environmentalism Versus Environmental Market Socialism : An Austrian Perspective 
on Institutional Choice 189 
Mark Pennington, Department of Politics, Queen Mary, University of London, London,UK 
 
1. Introduction 
2. Austrian versus Neoclassical Economics: The Socialist Calculation Debate 
3. Environmental Policy and the Socialist Calculation Debate 
4. Free Market Environmentalism, the Evolution of Property Rights and Sustainable Development 
5. Conclusion 
 
 
Sustainable Urban Planning : Models and Institutions      208 
Susan Batty, The Bartlett School of Planning, University College London, United Kingdom 
 
1. Introduction: Land Use Planning Systems and Institutions 
2. Models of Urban Planning For Sustainable Development 

2.1. The Planner’s Triangle 
2.2. Planning and the Dominance of the Economic Model of Development 
2.3. Planning and Public Participation 

3. Approaches and Indicators for Sustainable Development 
3.1. Measuring progress 
3.2. Formal methods 
3.3. Deliberative methods 
3.4. Objectives and Indicators 

3.4.1. Government Indicators: United Kingdom and European Union 
3.4.2. The Community Indicator Movement 

4. Conclusion  
 
 
Hedonic Price Modelling of Environmental Attributes: A Review of the Literature and a Hong 
Kong Case Study          223 
K. W. Chau, Department of Real Estate & Construction, University of Hong Kong, Hong Kong 
C. Y. Yiu, Department of Building and Real Estate, Hong Kong Polytechnic University, Hong Kong  
S. K. Wong, Department of Real Estate & Construction, University of Hong Kong, Hong Kong 
Lawrence Wai-chung Lai, Department of Real Estate & Construction, University of Hong Kong, Hong 
Kong 
 
1. Introduction 
2. Air pollution and property values 
3. Noise and property values 
4. View and property values 
5. Neighbourhood facilities and property values 
6. Zoning regulation and property values 
7. Hedonic price modelling of environmental attributes on urban values in Hong Kong 

7.1. Air pollution control mechanism in Hong Kong 
7.2. Noise pollution control mechanism in Hong Kong 
7.3. Hedonic price modelling of the effects of air and noise pollution on urban values in Hong Kong 
7.4. Land Use Zoning Mechanism in Hong Kong 

7.4.1. Hong Kong Planning Standards and Guidelines (HKPSG) 
7.4.2. Comprehensive Development Area (CDA) 

7.5. Hedonic price modelling of zoning effects on urban values in Hong Kong 
7.6. Hedonic price modelling of locational effects on urban values in Hong Kong 
7.7. Hedonic price modelling of cultural attributes on urban values in Hong Kong 

©Encyclopedia of Life Support Systems (EOLSS) ix



WELFARE ECONOMICS AND SUSTAINABLE DEVELOPMENT 

8. Discussion and conclusion 
 
 
Economic Indicators of Sustainable Development in Fish Culture     248 
Lawrence Wai-chung Lai, Centre for Studies in Urban Sustainability, Faculty of Architecture, University 
of Hong Kong, Hong Kong 
PingSun Leung, Department of Molecular Biosciences and Bioengineering, University of Hawaii at 
Manoa, USA 
 
1. Introduction 
2. Characteristics of Indicators for Sustainable Development 
3. Economic Theorisation of Fishing 
4. Total Factor Productivity and Relative Labour Productivity Approaches 

4.1. Total Factor Productivity (TFP) 
4.2. Relative Labour Productivity (RLP) 

5. Micro and Institutional Economic Indicators of Sustainability in Fish Culture 
5.1. Micro-Economic Indicators of Sustainability Internal to the Culture Industry 

5.1.1. Business viability 
5.1.2. Use of inputs or processes that are objectionable from a sustainability point of view 

5.2. Institutional Economic Indicators of Sustainable Interaction with Other Sectors of the Economy 
6. Concluding Comments 
 
 
Sustainability and Resilience in Natural Resource Systems : Policy Directions and Management 
Institutions           266 
Anthony T. Charles, Management Science / Environmental Studies, Saint Mary's University, Canada 
 
1. Introduction 
2. Sustainability and Resilience 
3. Policy Directions for Sustainable and Resilient Resource Systems 

3.1. Developing a Management Portfolio 
3.2. Applying the Precautionary Approach 
3.3. Robust and Adaptive Management 
3.4. Co-management and Community-Based Management 
3.5. Planning for Efficiency in Natural Resource Systems 
3.6. Managing Resource Sector Capacity 
3.7. Diversifying Livelihoods 
3.8. Developing and Utilizing the Knowledge Base 
3.9. Monitoring Sustainability 

4. Institutions 
4.1. Sustainable and Resilient Institutions 
4.2. Institutional Effectiveness in Achieving Sustainability and Resilience 
4.3. Institutional Choices 

5. Conclusions  
 
 
Index 289 
 
 
About EOLSS          297 
 
 
 
 

©Encyclopedia of Life Support Systems (EOLSS) x




