
©Encyclopedia of Life Support Systems (EOLSS) 

CONTENTS 
 

 
PRINCIPLES OF SUSTAINABLE DEVELOPMENT 
 

 

Principles of Sustainable Development 
 - Volume 1 
No. of Pages: 426 
ISBN: 978-1-84826-079-5 (eBook) 
ISBN: 978-1-84826-529-5 (Print Volume) 
 
Principles of Sustainable Development 
 - Volume 2 
No. of Pages: 354 
ISBN: 978-1-84826-080-1 (eBook) 
ISBN: 978-1-84826-530-1 (Print Volume) 
 
Principles of Sustainable Development 
 - Volume 3 
No. of Pages: 352 
ISBN: 978-1-84826-081-8 (eBook) 
ISBN: 978-1-84826-531-8 (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/principles-sustainable-development.aspx


PRINCIPLES OF SUSTAINABLE DEVELOPMENT 
 

CONTENTS 
 

VOLUME I 
 

Principles of Sustainable Development        1 
Lynton K. Caldwell, School of Public and Environmental Affairs (SPEA), Indiana University, USA 
With the assistance of Jeffrey S. Miller 
 
1. Introduction 
2. Background 
3. The meaning of principles 
4. Differing definitions 
5. Origin of the concept 
6. Ecology and sustainable development 
7. The changing context of sustainable development 
8. Recent efforts and their principles 
9. Underlying factors 
10. Psychological obstacles: seven "sins" of unsustainability 
11. Requisites for sustainability 
12. The present choice 
 
 
Hierarchical Levels for Sustainable Development Principles     42 
Jeffrey S. Miller, School of Public and Environmental Affairs (SPEA), Indiana University, Bloomington, 
Indiana, USA 
 
1. Introduction 
2. A Hierarchical Model 
3. The Anthropoterrene Universe 
4. Anthropocentric Universe: Private Universe Subsystems 

4.1. Business-Led Sustainable Development "Lobbyists" 
4.2. Other Private "Lobbyists" 
4.3. Private Umbrella Organizations 

5. Anthropocentric Universe: Public Universe Subsystems 
5.1. Intergovernmental Universe 
5.2. National Universe 
5.3. Local Universe 

6. You are Here: The Individual Universe 
7. Conclusion 
 
 
Economic Management Principles for Sustainable Development     74 
Douglas Southgate, Department of Agricultural, Environmental, and Development Economics, Ohio State 
University, Columbus, USA 
 
1. Introduction 
2. Environmental Trade-Offs 
3. Intertemporal Allocation of Exhaustible Resources 
4. Environmental Market Failure 

4.1. Description 
4.2. Remedies 
4.3. Causes 

5. Substitution and Sustainability 
 
 

©Encyclopedia of Life Support Systems (EOLSS) i



PRINCIPLES OF SUSTAINABLE DEVELOPMENT 
 

Sustainable Economic Systems         92 
Giancarlo Barbiroli, Department of Business Economics, Area: Technology and Resource Valorization, 
University of Bologna, Italy 
 
1. Introduction 
2. The Unsustainability of Present Economic Systems 

2.1. Features and Limits of Open-cycle Economic Systems 
2.2. The Earth’s Carrying Capacity, Critical Load and Ecological Resilience as Benchmarks in 

Development 
3. Features of Sustainable Economic Systems 

3.1. Closing the Cycle: Toward an Optimal Utilization Economy 
3.2. From the Culture of Producing to the Culture of Re-producing 
3.3. The Need for Industrial Ecology 
3.4. Dematerializing the Economy 

4. From Consumption to Fruition: The Final Ring 
5. Barriers to Optimal Utilization 
6. Conclusions 
 
 
Sustainable Development and Global Industry       114 
Johannes Cornelis van Weenen, Institute for Biodiversity and Ecosystem Dynamics, University of 
Amsterdam, Netherlands 
 
1. Introduction 
2. Sustainable Industrial Development 

2.1. Guidelines for Sustainable Industrial Development 
2.1.1. Substantial Reduction of Use 
2.1.2. Reuse of the Stock of Cultural Material 
2.1.3. Fair Share for Development 
2.1.4. Genuine Needs and Alternatives 
2.1.5. Pre-Fossil and Pre-Affluence Products 
2.1.6. Local Orientation 
2.1.7. Biodiversity and Cultural Diversity as a Repository for the Future 

3. Sustainable Production 
4. Eco-Efficiency and Factor-X Strategies 

4.1. Industrialized Country Dimension 
4.2. Change of Resource Selection and Usage 
4.3. The Present Material Cultural Environment 
4.4. Sustainable Globalization 
 
 

Sustainable Development and Local Industry       129 
Johannes Cornelis van Weenen, Institute for Biodiversity and Ecosystem Dynamics, University of 
Amsterdam, Netherlands 

 
1. Introduction 
2. Quality of Living through Local Solutions 

2.1. The Developing Country Dimension 
2.2. Small Industries 
2.3. Local Capacity 
2.4. Indigenous Knowledge 
2.5. Participation 
2.6. Artisans 
2.7. Natural Products 

3. Sustainable Product Development 
4. Sustainable Process Development 
5. Sustainable Small and Medium-Sized Enterprises 

5.1. Introduction 

©Encyclopedia of Life Support Systems (EOLSS) ii



PRINCIPLES OF SUSTAINABLE DEVELOPMENT 
 

5.2. Small and Medium-Sized Enterprises and Product Development 
5.3. Values, Vision and Mission 
5.4. Resources, Selection, Level and Pace 
5.5. Resource Use by Sustainable Small and Medium-Sized Enterprises 

6. Societal Context of Small and Medium-Sized Enterprises and the Internet 
 
 
Indicators for Sustainable Development        153 
Harmen Verbruggen, Institute for Environmental Studies, Free University of Amsterdam, The Netherlands 
Onno J. Kuik, Institute for Environmental Studies, Free University of Amsterdam, The Netherlands 
 
1. Introduction 
2. Nature and Functions of Indicators 

2.1. What are Indicators? 
2.2. What are Indicators for? 

3. Sustainable Development 
4. A Conceptual Framework for Indicator Development 

4.1. Selection of Indicators 
4.2. Combination of Indicators 
4.3. Scope and Boundaries of Indicators 

5. The Role of Metrics and Indicators in Sustainable Development Management, Processes and 
Products 

6. Conclusion 
 
 
Resources for Sustainable Development        165 
Sylvie Faucheux, Université de Versailles Saint Quentin en Yvelines, France 
Martin Paul O'Connor, Universite de Versailles Saint-Quentin en Yvelines, France 
 
1. Introduction 
2. From Environmental Concerns to the Sustainability of Development 

2.1. The Environmental "Crisis" since the 1970s 
2.2. The Social Supply and Demand for a Sustainable Development 
2.3. Distributional Justice and North-South Relations 
2.4. Ethics, Information and Governance Challenges 

3. Challenges for Resources Management 
3.1. The Economic Valuation of Natural Resources and the Environment 
3.2. The Time Dimension: Irreversibility, Uncertainty and the Long-Term 
3.3. Inter-Generational Equity and Ethical Concerns 
3.4. Institutional Barriers in the Way of Sustainable Development 

4. New Policy and Decision-Making Frameworks 
4.1. An Interdisciplinary Science and Research Base 
4.2. Multi-Stakeholder Management of Resources 
4.3. The Shift from Substantive to Procedural Rationality 

5. A New "Social Contract" for Science and Technology Development? 
 

 
Sustainable Development of Natural Resource Capital      198 
Sylvie Faucheux, Université de Versailles Saint Quentin en Yvelines, France 
 
1. Natural Resource Capital and Sustainable Development 
2. Weak Natural Capital Theory 

2.1. Neoclassical Natural Capital Theory and Sustainability 
2.2. Sustainability and Intertemporal Distribution Rules 
2.3. Defining a Sustainable National Income 
2.4. The “Weak” Indicators of Sustainability 

2.4.1. The Hicksian Income 
2.4.2. The Hartwick Rule 

©Encyclopedia of Life Support Systems (EOLSS) iii



PRINCIPLES OF SUSTAINABLE DEVELOPMENT 
 

2.5. What is (not) Being Measured, and Why? 
3. Strong Sustainability and Critical Natural Capital 

3.1. Strong Sustainability 
3.2. Critical Natural Capital and Cost-Effectiveness Analysis 
3.3. Identification of Critical Natural Capital 

4. Conclusions 
 
 
Sustainable Development of Human Resource Capital      221 
Clement Tisdell, The University of Queensland, Brisbane, Australia 
 
1. Introduction 
2. The Nature of Capital, Especially Human Resource Capital 
3. Human Resource Capital and Sustainable Development 
4. Sustaining and Adding to Human Resource Capital 
5. Some Relatively Direct Connections between Human Resource Capital and Sustainable Development 
6. Improved Global Use of Human Resource Capital 
7. Conclusions 
 

 
Sustainable Development of Technological Resource Capital     237 
Matthias Ruth, School of Public Affairs, University of Maryland, USA 
 
1. Introduction 
2. Coevolutionary Development of the Economy and its Environment 

2.1. Science and Technological Resource Capital 
2.2. Policy and Technology Decision Making 
2.3. Society, Institutions, and Technological Resource Capital 
2.4. Environment and Technological Resource Capital\ 

3. The Technology Spiral 
3.1. Creating the Technology Spiral 
3.2. Breaking Out of the Technology Spiral 

4. Setting the Stage for Sustainable Development of Technological Resource Capital 
4.1. An Economic Perspective of Technology Change 
4.2. A Coevolutionary Perspective of Technology Change 

5. Conclusions 
 

 
Sustainable Development of Financial Resource Capital      255 
Elsa Assidon, Université de la Sorbonne Nouvelle (Paris III), France 
Francois Regis Mahieu, Universite de Versailles, France 

 
1. Introduction 
2. Development Needs Financial Resources, but do these Resources Fit with Sustainable Development? 

The Case of the Dependent Economy 
2.1. Public Management of Financial Resources 
2.2. External Financing is Unavoidable: its Possibilities and Limits 
2.3. Unsustainable Conditionality upon Poor Countries and the IMF Notion of Sustainable Debt 
2.4. The Highly Indebted Poor Countries Initiative (Libreville, January 2000) 

3. Development of Financial Systems 
3.1. Financial Repression and Liberalization 
3.2. Emerging Financial Markets and Crises 
3.3. Microfinance: How to Associate Financial and Social Sustainability? 
3.4. Main Functions of the Banking Systems and Governance Problems 

 
 

Sustainable Development of Institutional and Infrastructure Resource Capital   276 
Daniel W. Bromley, Department of Agricultural and Applied Economics, University of Wisconsin-

©Encyclopedia of Life Support Systems (EOLSS) iv



PRINCIPLES OF SUSTAINABLE DEVELOPMENT 
 

Madison, USA 
 
1. The Problem 
2. The Institutional Structure of Society 
3. Developing Institutional and Infrastructure Capital 
4. Sustaining Institutional and Infrastructure Capital 
 
 
Distributive Justice and Sustainable Development.      287 
Finn Arler, Department of Philosophy, Aalborg University, Denmark 
 
1. Introduction 
2. Relatedness, Proximity, and the Demands of Justice 

2.1. The Time Axis 
2.2. The Space/Culture Axis 
2.3. The Species/Natural Phenomenon Axis 

3. Kinds of Relationship 
3.1. Hostile Relationship 
3.2. Closer Kinds of Relationship 
3.3. Utility Friendship 
3.4. Goal-oriented Friendship 
3.5. Political Friendship 

4. Concepts of Justice 
4.1. Justice versus Charity 
4.2. Mutual Advantage versus Impartiality 
4.3. Neutralism versus Perfectionism 
4.4. Universal versus Particular, General versus Specific 
4.5. Substantial versus Procedural 

5. Criteria of Justice 
5.1. Simple Equality 
5.2. Desert 
5.3. Needs and Abilities 
5.4. Usage and Prescriptive Rights 
5.5. Chance or Luck 

6. Differences between Inter- and Intragenerational Justice 
6.1. Current Generations 
6.2. Past Generations 
6.3. Future Generations 
6.4. Consequences of the Differences 

7. Three Kinds of Resources 
7.1. Exchangeable Resources 
7.2. Critical Resources 
7.3. Unique Resources 

8. Principles in International Agreements 
8.1. Principles of Equality and of Equity 
8.2. Principle of Equal Right of Self-determination of Peoples 
8.3. Principle of Precaution 
8.4. Principle of Prevention 
8.5. Principle of Cost-effectiveness 
8.6. Principle of Responsibility 
8.7. Principle of Care or Solidarity 
8.8. Preservation of Natural and Cultural Heritage 

 
 

Intergenerational Equity, Human Rights, and Ethics Issues in Sustainable Development  316 
Martin O'Connor, Centre d’Economie et d’Ethique pour l’Environnement et le Développement (C3ED), 
Université de Versailles, France 

 

©Encyclopedia of Life Support Systems (EOLSS) v



PRINCIPLES OF SUSTAINABLE DEVELOPMENT 
 

1. Introduction 
2. Ethical Dimensions in the Supply and Demand of Sustainability 
3. Endowments and Equitable Intergenerational Consumption 
4. John Stuart Mill on Reciprocity and Coexistence 
5. Hospitality and Respect for Diversity 
6. Deliberative Democracy and Tolerance of Contradictions 
7. Outlook 

 
 

Intragenerational Equity, Human Rights, and Ethics in Sustainable Development   337 
Joan Martinez-Alier, Professor of Economics, Department of Economics and Economic History, 
Autonomous University of Barcelona, Spain 
Martin O'Connor, Professor in Economic Science, Centre d’Economie et d’Ethique pour l’Environnement 
et le Développement (C3ED), Université de Versailles, Saint-Quentin-en-Yvelines, France 
 
1. Introduction 
2. The Economic Analysis of (Unequal) Ecological Distribution 
3. International Trade and Environmental Load Displacement 
4. From Property Rights to Symbolic Reciprocity 
5. Conclusion 

 
 
Index           357 
 
 
About EOLSS          365 
 

VOLUME II 
 

Sustainability, Risk, and Protection        1 
Jason Fredrick Shogren, Department of Economics,University of Wyoming, USA 
Thomas D. Crocker, Department of Economics,University of Wyoming, USA 
 
1. Introduction 
2. Choice under Risk 
3. Valuing Risks to Life and Limb 
4. Risk Perception 
5. Regulating Risk 
6. Concluding Remarks 

 
 

Assessing Health and Environmental Risk       31 
Jason Fredrick Shogren, Department of Economics,University of Wyoming, USA 
 
1. Introduction 
2. Hazard Identification 
3. Dose-Response Estimation 
4. Exposure Assessment 
5. Risk Characterization 
6. Assessing Risk Assessment 
7. Conclusion: Adding More Behavioral Choice into Risk Assessment 

 
 

Human and Technological Response to Endogenous Environmental Risk    43 
Thomas D. Crocker, Department of Economics,University of Wyoming, USA 
Jason Fredrick Shogren, Department of Economics,University of Wyoming, USA 
 
1. Introduction: Choice Matters 

©Encyclopedia of Life Support Systems (EOLSS) vi



PRINCIPLES OF SUSTAINABLE DEVELOPMENT 
 

2. Who Likes Separability? 
3. Modeling Endogenous Risk 
4. Risk Valuation 
5. Broadening the Vision: Human Capital Formation 
6. Broadening the Vision: Endogenous Risk Preferences 
7. Conclusion 

 
 

Managing Financial and Institutional Risk, and its Implications for Sustainable  
Development           58 
Tommy Stamland, Department of Economics and Finance, University of Wyoming, USA 
Jason Fredrick Shogren, Department of Economics and Finance, University of Wyoming, USA 
 
1. Introduction 
2. The Origins of Financial Risk 
3. The Investment Process 
4. The Role of Institutions to Manage Risk 
5. Managing Environmental Risk 
 

 
Intellectual and Knowledge Capital for Sustainable Development at Local, National, Regional, and 
Global Levels           72 
Sylvie Faucheux, Université de Versailles, Paris, France 
 
1. Introduction 
2. The Importance of Intellectual and Knowledge Capital for Sustainable Development 

2.1. Intellectual and Knowledge Capital: What is Being Spoken Of? 
2.2. The New Global Game of Rules: the Intangible Dimension of the "Knowledge Economy" 
2.3. Firms vis-à-vis the Intellectual and Knowledge Capital 
2.4. The National Innovation System: A Necessity for the Development and Management of the 

Intellectual and Knowledge Capital 
3. The Challenges and Issues of Intellectual and Knowledge Capital for Implementing Sustainable 

Development Policies 
3.1. Building a Learning Society 
3.2. Towards Social Partnership for Intellectual and Knowledge Capital Application and Exchange 

Aiming at Sustainable Development 
3.3. Foresights: the New Participative Tools for Sustainability in a Society based on Intellectual and 

Knowledge Capital 
4. Conclusion 

 
 

Social Development Information and Knowledge       100 
Marie France Jarret, University of Maine, France 
Francois Regis Mahieu, Universite de Versailles, France 
 
1. Introduction 
2. Social Development Information 

2.1. Social Indicators 
2.1.1. Single Social Indicators 

2.1.1.1. Gross National Product per capita 
2.1.1.2. Quality of Life 
2.1.1.3. Education and Health 

2.1.2. Synthetic Social Indicators 
2.1.2.1. Human Development Index 
2.1.2.2. Human Poverty Index 

2.1.3. Indicators of Poverty 
2.1.3.1. Poverty Line 
2.1.3.2. Poverty Head Count 

©Encyclopedia of Life Support Systems (EOLSS) vii



PRINCIPLES OF SUSTAINABLE DEVELOPMENT 
 

2.1.3.3. Poverty Head-Count Ratio 
2.1.3.4. Poverty Gap 
2.1.3.5. Poverty Gap Index 
2.1.3.6. Foster, Greer and Thorbecke (FGT) Index 
2.1.3.7. Sen Index 

2.1.4. The “Missing” Indicators 
2.1.4.1. Sustainable Livelihoods Indicator 
2.1.4.2. Vulnerability Indicator 

2.2. Statistical Basis 
2.2.1. The Information Sources 

2.2.1.1. The Macroeconomic Level 
2.2.1.2. The Microeconomic Level 

2.2.2. Inequity, Deprivation, Envy and Justice 
2.2.2.1. Inequity 
2.2.2.2. Deprivation 
2.2.2.3. Envy 
2.2.2.4. Justice 

3. Knowledge about Social Sustainability, Possibilities and Limits 
3.1. The Types of Allocations and Limits of a Poverty Policy 

3.1.1. Targeted Allocation and Universal Allocation 
3.1.2. Some Inefficiencies of the Economic Policy 
3.1.3. Community Societies 
3.1.4. Individual Societies: Politics of Displacement and Ethnocide 
3.1.5. The Social Situation may be Analyzed by Poverty but the Analyses have not yet been 

Accomplished 
3.2. Social Sustainability 

3.2.1. Potential Social Capital and Social Configuration 
3.2.2. Social Capital as an Effective Advanced Capital 
3.2.3. Measuring Advanced Social Capital 

4. Conclusion 
 

 
Cultural Development Information and Knowledge      127 
Martin Paul O'Connor, Centre d’Economie et d’Ethique pour l’Environnement et le Développement 
(C3ED), Université de Versailles, France 
Serge Latouche, Université de Paris-Sud (Faculté Jean Monnet), France 
 
1. Introduction: Culture and Development 
2. Land, Labour Power and Economic Progress in the "West" 
3. Doubts about "Development" as the Universal Destiny of Humanity 
4. Culture and the "Informal" 
5. Outlook: Hopes for Humanity 
 
 
Functionalism Versus Consumerism Development Information and Knowledge   146 
John Godfrey, University of Edinburgh, UK 
 
1. Introduction 
2. The Interaction between Consumers and their Life Support Systems 
3. The Consumer’s Interest in Innovation for a more Sustainable Pattern of Consumption 
4. An Example of a Common Resource: the Sustainable Management of Sea Fisheries for Consumers 

4.1. The Problem 
4.2. Towards a Solution 
4.3. The Difficulties with Licenses 
4.4. Catching Power 
4.5. International and Open Ocean Policy 

5. Climate Change: Influencing Consumer Demand for Energy 
6. GM Foods and the Consumer 

©Encyclopedia of Life Support Systems (EOLSS) viii



PRINCIPLES OF SUSTAINABLE DEVELOPMENT 
 

6.1. The Regulation of Biotechnology 
6.2. Information 
6.3. The Concerns of Consumers about the New Biotechnologies 
6.4. Potential Benefits of the New Biotechnology for Consumers 
6.5. The Context of GM Food Production 

7. Some Limitations of the Market Mechanisms for Meeting the Needs of Consumers 
8. The World Population of Consumers and Public Health 

 
 

Ecosystem and Environment Development Information and Knowledge    166 
Martin Paul O'Connor, Centre d’Economie et d’Ethique pour l’Environnement et le Développement 
(C3ED), Université de Versailles, France 
 
1. Introduction 
2. Being and Knowing about Nature 
3. Natural Capital and the Monetization Frontier 

3.1. The Concept of Natural Capital 
3.2. Sustainability through the Maintenance of Natural Capital 
3.3. The Monetization Frontier 

4. A Structural Ecological Economics Perspective 
4.1. Environmental Pressures, Environmental Functions and Nature's Resilience 
4.2. Maintaining "Critical Natural Capital" 
4.3. The CRiTiNC Framework for Sustainability Analyses 

5. The Greening of National Accounts 
5.1. The PSR Model Applied at the Scale of the National Economy 
5.2. Concepts of "Greened" Macroeconomic Performance Indicators 
5.3. Positioning the Monetization Frontier 

6. The passage from Information to Deliberation 
6.1. Information for Environmental Governance 
6.2. Multi-criteria Analysis and Deliberative Processes 
6.3. Deliberation and Knowledge Quality Assurance 

 
 
Natural NonRenewable Resource Development Information and Knowledge   189 
Giancarlo Barbiroli, Faculty of Economics—Business and Management Department: Technology and 
Resources Valorization Area,University of Bologna, Italy 
Antonio Focacci, Faculty of Economics—Business and Management Department: Technology and 
Resources Valorization Area,University of Bologna, Italy 

 
1. Introduction 
2. Theories of Depletion 

2.1. The Fixed-Cost Paradigm 
2.2. The Opportunity-Cost Paradigm 
2.3. The "Business-as-Usual" Hierarchists 

3. Availability, Costs and Prices 
3.1. Resources and the Dynamics of Technology 
3.2. From Traditional to Nontraditional Resources 
3.3. Resources, Prices, Trends and Cycles 
3.4. Market Information 

3.4.1. Biophysical Scarcity 
3.4.2. Discounting the Future 
3.4.3. The Issue of Substitutability 
3.4.4. Critical Stocks of Natural Capital 

4. From Environmentally-Corrected Prices to Sustainable Prices of Natural Resources 
5. Conclusions 

 
 

©Encyclopedia of Life Support Systems (EOLSS) ix



PRINCIPLES OF SUSTAINABLE DEVELOPMENT 
 

Water-Based Life Support System Development Information and Knowledge   214 
Martin Paul O'Connor, Centre d’Economie et d’Ethique pour l’Environnement et le Développement 
(C3ED), Université de Versailles, France 
 
1. Introduction 
2. Sustainability and Water’s Transformation Cycles 

2.1. From Atoms to Ecosystems: Water’s Emergent Complexity 
2.2. Water Thermodynamics: Perspectives of Quality and Degradation 

3. Water’s Value—a Problem of (Unequal) Distribution 
3.1. Scarcity and Unequal Ecological Distribution 
3.2. Some Middle East Examples of Ecological Distribution Conflicts over Water 
3.3. The World Commission on Dams 
3.4. From World Scenarios to Local Ecosystem and Development Conflicts 

4. European "Integrative" Water Resources Governance Experiments 
4.1. The EU Water Framework Directive 
4.2. The EFIEA Water Policy Workshop 
4.3. New Governance Challenges for Sediment Management 

5. Conclusions—Water and Sustainability 
 

Energy-Based Life Support System Development Information and Knowledge   235 
Poul Alberg Ostergaard, Department of Development and Planning, Aalborg University, Denmark 
Frede Kloster Hvelplund, Department of Development and Planning, Aalborg University, Denmark 
 
1. Introduction 
2. Energy from a Technical Perspective 

2.1. Energy Sources 
2.2. Fluctuating Sources of Energy vs. Reserves of Energy 
2.3. Replenishment Rates of Sources of Energy 
2.4. Climatic Availability of Energy Sources 
2.5. Conversion of Energy 

3. Environmental Issues in Energy Supply 
3.1. Enhanced Greenhouse Effect 
3.2. Acid Rain 
3.3. Particles and other Residues 
3.4. Landscape Degradation 

4. Energy Consumption and Resource Depletion 
4.1. Energy Consumption and Economic Level of Development 
4.2. Resource Depletion 

5. The Character of Technological Change 
5.1. General Conditions of Change 
5.2. Conditions of Change in Developing Countries—Aims and Technological Alternatives 
5.3. Present Conditions in some Developing Countries 

 
 
Food and Agricultural System Development Information and Knowledge    261 
Jan Holm Ingemann, Department of Economics, Politics and Public Administration, Aalborg University, 
Denmark 

 
1. Introduction 

1.1. Agriculture as Complex Systems 
1.2. Stating the Problem 
1.3. The Bottom Line: Two Crucial Questions 

2. Contrasts in Agricultural Food Production and Consumption—Past and Present 
3. Development of Agricultural Technology in Industrial Nations 

3.1. The Peasant System of the Past 
3.2. Industrialization of Farming 

3.2.1. Spillover from Industrial Farming 
3.2.2. Caught in a Social Trap 

©Encyclopedia of Life Support Systems (EOLSS) x



PRINCIPLES OF SUSTAINABLE DEVELOPMENT 
 

3.3. Organic Food 
3.3.1. Definition of Organic Agriculture 
3.3.2. Demand Side Satiety, Abundance, and Ethics 
3.3.3. Supply Side Grass-Root Pioneers and Idealists 

4. Developing Nations and their Double Bindings 
4.1. Food Provision Systems 
4.2. Poverty and Economic Performance 
4.3. Population Growth versus Aggregate Production of Food 

5. Lookout 
 
 
Index           285 
 
 
About EOLSS          293 
 

VOLUME III 
 

Human Settlement Development Information and Knowledge     1 
Dimitri Devuyst, Vrije Universiteit Brussel (MEKO), Belgium 
 
1. Introduction 
2. International Attention for Human Settlements 

2.1. International Conferences on Human Settlements 
2.2. The Istanbul Declaration 
2.3. The Habitat Agenda 
2.4. The United Nations Conference on Environment and Development 

3. Sustainable Human Settlements Development 
4. Social Aspects of Sustainable Human Settlements 

4.1. Health Related Problems 
4.2. Environmental Racism and Environmental Justice 
4.3. Child Labor 
4.4. Eviction from Squatter Settlements 
4.5. Urban Violence 
4.6. Food Security 
4.7. Migration 

5. Economic Aspects of Sustainable Human Settlements 
6. Environmental Aspects of Sustainable Human Settlements 

6.1. Land Use 
6.2. Energy Use 
6.3. The Built-Up Areas and the Green and Blue Spaces 
6.4. Other Environmental Problems 

7. Community Development and Capacity Building for Sustainable Human Settlements 
8. Planning, Decision-Making and Managing Human Settlements 
9. Conclusions 
 
 
Science and Technology Development Information and Knowledge     21 
Isabelle Nicolaï, C3ED-Université de Versailles, Saint Quentin en Yvelines, France 
 
1. Introduction 
2. NICT and the Knowledge-based Economy 

2.1. Towards a Knowledge Economy 
2.2. A Sustainable Knowledge-based Economy 

3. Information and Coordination 
3.1. A Market for Knowledge 
3.2. A Social Appropriation of the Sustainable Knowledge Economy 

©Encyclopedia of Life Support Systems (EOLSS) xi



PRINCIPLES OF SUSTAINABLE DEVELOPMENT 
 

4. Conclusions 
 
 

Economic and Financial System Development Information and Knowledge    40 
Elsa Assidon, Institut des Hautes Etudes sur l’Amérique Latine, Université de la Sorbonne Nouvelle, 
Paris, France 
 
1. Introduction 
2. The Lessons of Experience 

2.1. Two Periods 
2.2. Quantitative Evaluation of Development 
2.3. Developmentalism 
2.4. The Burden of Primary Specialization 
2.5. The Informal Activities 

3. The Debates of the 1990s 
3.1. Human Development 

3.1.1. Human Development Indicator 
3.1.2. The Theory of Endogenous Growth 

3.2. The Market Economy Scope and the Rationality of Behavior 
3.2.1. Rational Expectations 
3.2.2. The Sustainability of the Exchange Rate Policies 
3.2.3. Market Imperfections 

4. Conclusion-Fields of Study for the Future 
 
 
Information Technology and Communication System Development: Information and  
Knowledge           56 
Martin Paul O'Connor, Centre d’Economie et d’Ethique pour l’Environnement et le Développement 
(C3ED), Université de Versailles, France 
Michael Thompson, The Musgrave Institute, London, UK 
 
1. Introduction 
2. Information and Communication 
3. The Internet and the Varied Forms of Public Good 

3.1. Post-modernity’s Great Freebee: the Internet 
3.2. A Fourfold Typology from Cultural Theory 
3.3. The Social Construction of Information and Communications Technology 
3.4. Some Examples of Negotiating Electronic Media Values 

4. Information and Communications Technology in the Service of "Our Common Problems" 
4.1. Design Concepts for Interactive ICT 
4.2. A Fourfold Organization of Information 
4.3. Water Resources Governance with ICT 

5. Web Linkages, Governance and Knowledge Quality Assessment 
5.1. The Passage from Information to Concertation 
5.2. Knowledge Quality Assessment with ICT 
5.3. Checks and Balances in the Future Information Society 

 
 
Institutional and Infrastructure System Development Information and Knowledge   79 
Matthias Ruth, School of Public Affairs, University of Maryland, USA 

 
1. Introduction 
2. Roles of Infrastructure and Institutions 

2.1. Infrastructure 
2.2. Institutions 

3. Interrelationships among Institutions, Infrastructure, and Knowledge 
3.1. Quantitative Modeling for Decision-making 
3.2. Stakeholder Involvement 

©Encyclopedia of Life Support Systems (EOLSS) xii



PRINCIPLES OF SUSTAINABLE DEVELOPMENT 
 

3.3. Institutions at the Nexus of Stakeholder Involvement and Knowledge Generation 
4. Urban Institutions, Infrastructure and Sustainability 

4.1. Urban Sustainability 
4.2. Urban Transport, Energy Use and Emissions 
4.3. Urban Infrastructure and Global Climate Change 

5. Conclusions 
 
 

International Standards (ISO 9000 and ISO 14000) Development Information and  
Knowledge           100 
Luc Hens, Vrije Universiteit Brussel, Belgium 
 
1. Introduction 
2. ISO 9000 

2.1. Definition 
2.2. Contents 
2.3. Documentation 
2.4. Support 

3. ISO 14000 
3.1. Context and Scope 
3.2. Structure 
3.3. Environmental Management Systems (EMS) 

3.3.1. Context 
3.3.2. Content 
3.3.3. Comment 

3.4. Environmental Auditing (EA) 
3.4.1. Context 
3.4.2. Content 
3.4.3. Comment 

3.5. Life Cycle Analysis (LCA) 
3.5.1. Context 
3.5.2. Content 

3.6. Environmental Labeling 
3.6.1. Context 
3.6.2. Content 

4. Use of ISO 9000 and ISO 14000 
5. Discussion and Conclusions 
 
 
Role of Performance Engineering in Sustainable Development     129 
Krishna Behari Misra, Reliability Engineering Center, Indian Institute of Technology, Kharagpur, India 
 
1. Introduction 
2. Generic Causes of Accidents 
3. Performance Engineering 
4. Reliability 

4.1. Failures 
4.2. Birth-to-death Concern 

5. Quality 
5.1. Quality Control 
5.2. Quality Planning 
5.3. Total Quality Management 
5.4. Quality System Certification 

6. Maintenance 
6.1. Maintainability 
6.2. Availability 

7. Life Cycle Costs 
8. Internalization of Environmental Costs 

©Encyclopedia of Life Support Systems (EOLSS) xiii



PRINCIPLES OF SUSTAINABLE DEVELOPMENT 
 

9. Methodologies for Performance Engineering 
9.1. Failure Mode and Effects Analysis 
9.2. HAZOP 
9.3. Event Tree Analysis (ETA) 
9.4. Fault Tree Analysis (FTA) 

10. Conclusion 
 
 
Summary Principles for Sustainable Development       154 
Sylvie Faucheux, Professor in Economic Science, C3ED Director, Université de Versailles-Saint Quentin 
en Yvelines, France 
 
1. Introduction 
2. The Basic Principles for Sustainable Development 

2.1. Justice, Equity, and Natural Capital 
2.2. The Co-evolution between Economic, Social, and Ecological Dimensions of Sustainability 

3. Valuation and Indicators for Sustainable Development 
3.1. Elements of Methodology for Defining Indicators for Sustainability 
3.2. Monetary and Non-monetary Indicators 
3.3. The Energy-based Evaluations 
3.4. Indicators in the Decision Process of Sustainable Development 

4. Models of Sustainable Development: Exclusive or Complementary Approaches for Sustainable 
Development? 
4.1. Neoclassical Models for Sustainable Development 
4.2. Ecological Economics Models for Sustainable Development 

4.2.1. Evolutionary Models 
4.2.2. Neo-Ricardian Models 

5. Conclusion 
 
 
Weak and Strong Sustainability         186 
Cees A. Withagen, Free University and Tinbergen Institute, Amsterdam; Tilburg University and CentER , 
The Netherlands 
 
1. Introduction 
2. Neo-classical Growth Theory 
3. Welfare Criteria 

3.1. Introduction 
3.2. Utilitarianism 
3.3. Egalitarianism 
3.4. Opsustimality 

4. Optimal Economic Growth in the Benchmark Model 
5. Sustainability: Non-renewable Natural Resources 

5.1. Introduction 
5.2. Feasibility of Sustainable Development 
5.3. Optimality of Sustainable Development 

6. Sustainability: Pollution 
6.1. Introduction 
6.2. Amenity Values 
6.3. Pollution 
6.4. Pollution and Renewable Resources 

7. Weak and Strong Sustainability 
7.1. Introduction 
7.2. Extreme Views on Sustainability 
7.3. Intermediate Views on Sustainability 

8. Endogenous Growth Theory 
8.1. Introduction 
8.2. Endogenous Growth and Sustainability 

©Encyclopedia of Life Support Systems (EOLSS) xiv



PRINCIPLES OF SUSTAINABLE DEVELOPMENT 
 

9. Conclusion 
 
 
Endogenous Growth and Sustainable Development: A Critical Assessment    201 
Patrick Schembri, University of Versailles Saint Quentin en Y velines, C3ED, France 
 
1. Introduction 
2. Endogenous Growth and Sustainability 

2.1. The Environment as a Renewable Natural Resource 
2.2. The Engine of Growth as a Perquisite for Economic Sustainability 

3. Welfare Gains and Long-run Growth Effects of Environmental Policy 
3.1. Endogenous Growth and Curative Sustainability: a Reactive Perspective 

3.1.1. Pollution Abatement through Public Defensive Expenditures 
3.1.2. Pollution Abatement through Cleaning Technology 

3.2. Endogenous Growth and Preventive Sustainability: a Proactive Perspective 
3.2.1. Prevention and Quantitative Growth 
3.2.2. Prevention and Qualitative Growth 

3.3. No-cost Replacement of Technologies, Qualitative Growth and Sustainability 
3.3.1. Environmental Policies and Feasibility Conditions for Sustainable Development 

4. The Parable of Sustainable Steady States in an Unsteady World: A Discussion 
5. Conclusion 
 
 
International Competitiveness, Technological Change and Sustainability    230 
Giancarlo Barbiroli, University of Bologna, Italy 
Andrea Raggi, University G. d’Annunzio, Pescara, Italy 
 
1. Introduction 
2. Environmental Business Strategies: towards the Creation of Sustainable Businesses 

2.1. Conditions for the Successful Implementation of Environmental Strategies 
2.2. Key Principles for Proactive Environmental Management 
2.3. A Broader, Integrated Vision: Life Cycle Management 

3. Business Approaches to Environmental Technological Innovation Designed to Achieve 
Competitiveness within Sustainability 
3.1. From End-of-pipe to Cleaner Technologies 
3.2. Industrial Ecology, Innovation and Competitiveness 
3.3. Industrial Ecology as a Way of Developing New Forms of Relations among Companies 

4. Internal and External Organizational Structures for Win-win Strategies 
5. Global Competitiveness and Environmental Globalization 
6. Conclusion 
 
 
Legal Issues and Incentives for Sustainability       254 
Daniel W. Bromley, University of Wisconsin-Madison, USA 
 
1. The Problem 

1.1. Principles 
1.2. The Setting 

2. Getting the Rules Right 
3. Property Regimes 
4. Law and Economics 
5. Resource Management Regimes 
 
 
The Future of Sustainable Development        270 
D. Southgate, Ohio State University, Columbus, Ohio, USA 
Donald Hertzmark, Economics and Energy Specialist, Washington, DC, USA 
 

©Encyclopedia of Life Support Systems (EOLSS) xv



PRINCIPLES OF SUSTAINABLE DEVELOPMENT 
 

1. Introduction 
2. The Demographic Transition 
3. Agricultural Revolutions 
4. Energy Futures 
 
 
Index           285 
 
 
About EOLSS          289 

 

©Encyclopedia of Life Support Systems (EOLSS) xvi


