
Contents 

Foreword xi 

Preface xv 

1. The Economies of Natural Resource Scarcity: An Interpretive 
Introduction V. Kerry Smith and John V. Krutilla 1 

I. Introduction 1 
II. The Definition of Natural Resources and the Meaning of 

Scarcity 4 
III. Modeling the Role of Natural Resources in Extraction and 

Production Activities 9 
IV. Measuring Resource Adequacy 22 
V. Some Unanswered Questions 28 

2. A Neoclassica! Analysis of the Economies of Naturai Resources 
/. E. Stiglitz 36 

I. Introduction 36 
II. The Issues 38 

III. The Viability Issue: Is Sustained Growth Possible in the 
Presence of Exhaustible Naturai Resources? 40 

IV. The Forecasting Issue 43 
V. The Efficiency Issue 49 

VI. The Intertemporal Equity Issue 61 
VII. Two Policy Issues 62 

VIII. Concluding Remarks 64 

3. Entropy, Growth, and the Politicai Economy of Scarcity 
Herman E. Daly 67 

I. Introduction 67 
II. The Ends-Means Spectrum 70 

III. Means-Based Arguments 74 
IV. Ends-Based Arguments 76 
V. The Concept of a Steady-State Economy 79 

VI. Policies for a Steady-State Economy 85 



4. Comments on the Papers by Daly and Stiglitz 
Nicholas Georgescu-Roegen 95 

5. Fundamental Concepts for the Analysis oí Resource 
Availability Donald A. Brobst 106 

I. Introduction 106 
II. Characteristics of Resources 112 

III. Crustal Abundan ce and Resources 119 
IV. Distribution of Abundant and Scarce Elements 123 
V. Energy, Technology, and Minerals 127 

VI. Exponential Growth 133 
VII. Other Factors Bearing on the Resource System 134 

VIII. Keeping the Resource System Functional 136 
IX. Issues for Study and Research 136 

6. The Age of Substitutability: A Scientific Appraisal of Natural 
Resource Adequacy H.E.Goeller 143 

7. Comments on the Papers by Brobst and Goeller 
Bruce M. Hannon 160 

8. Scarcity and Growth Revisited Harold J. Barnett 163 
I. Background for the Scarcity and Growth Analysis 163 

II. Extension of U.S. Statistical Tests to 1970 174 
III. Labor Cost of Minerais and Agricultural Products in 

World Regions and Various Countries 176 
IV. Environmental Pollution 186 

Appendix A. Notes on Concepts 190 
Appendix B. Foreign Country and Region Time Series on 

Productivity, Relative Productivity, and Relative 
Pxice Regressions 197 

9. The Adequacy of Measures for Signaling the Scarcity of 
Naturai Resources Gardner M.Brown, Jr., and Barry Field 218 

I. Overview 218 
II. Unit Costs of Extractive Output 220 

III. Real Price of Natural Resource Products 224 
IV. Rental Rates on Natural Resources 227 
V. Comparisons Among Rival Scarcity Measures 231 

VI. When Conventional Scarcity Indicators May Fail 237 
VII. Other Scarcity Indicators 239 

VIII. Further Research Directions 241 
IX. Conchiding Remarks 245 



10. Measures of Natural Resource Scarcity Anthony C.Fisher 249 
I. Introduction: Physical and Economic Scarcity 249 

II. Optimal Extraction and the Relationship Between Scarcity 
Measures 253 

III. Problems with the Unit Cost Measure 256 
IV. The Behavior of Rents and Prices over Time 260 
V. Exploration and Extemalities 267 

VI. Conclusions 271 

11. Summary and Research Issues V. Kerry Smith and 
John V. Krutilla 276 

I. Introduction 276 
II. Institutions and the Allocation of Resources 279 

III. Potential Physical Constraints on Improvement in Material 
Well-Being 283 

IV. Implications 288 

Index 291 


