
Contents 

FOREWORD xi 

1. Technology, Productivity and Economic Analysis ] 
BYBELAGOLD 

A. The Prevailing Mythology I 

B. Initial Empirical Perspectives on Productivity and Cost Effects 3 
J. Technological Innovations and Expected Effects 3 
2. Actual Findings 4 

C. Implications for Revising the Analytical Framework 13 
/. Analyzing Productivity Effects 13 
2. Analyzing Cost and Broader Economic Effects 17 
3. Some Implications for Wage-Price Policies 18 

D. Empirically Rooted Hypotheses Concerning Effects of Innovations 19 
1. Productivity-Factor Price Interactions 19 
2. Factor Proportions and Cost Proportions 22 
3. Innovation-Cost-Profitability Interactions 22 

E. Needed Revisions in Economic Concepts and Measures 25 
1. Technological Change, Outputs, Inputs and Prices 25 
2. Productivity, Costs and Capacity 31 
3. Some Additional Measurement Requirements 36 

F. Concluding Observations 38 

References 39 

2. Technological Change, Managerial Incentives and Environmental Effects 43 
BY GERHARD ROSEGGER 

A. The Problem and Prevailing Approaches 43 

B. The Production System and its Demands on the Environment 45 
1. Materials Flows 45 
2. Recycling Activities 47 

C. Innovations and Environmental Effects 49 



CONTENTS 

D. Technological Change, Conversion Efficiency and Recycling 
1. Basic Materials Inputs 
2. Energy Inputs 
3. Scrap Consumption 

E. Summary and Conclusions 

References 

Scale, Costs and Environmental Pressures 
BY DAVID A. HUETTNER 

A. Some Basic Concepts and Analytical Problems 

B. Scale Economies of Fossil-fuel Plants 

C. Scale Economies of Light-water Nuclear Plants 

D. Investment and Cost Effects of Pollution-Control Equipment 
1. Thermal Pollution 
2. Air Pollution 

E. Transmission and Generation in an Interconnected System 

F. Diffusion of Nuclear Plants 

G. Further Perspectives on Long Term Trends 

References 

Changing Technology and Optimal Industry Structure 
BY JOHN H. LANDON* 

A. Theoretical Overview 
1. Single Process Dynamics 
2. Multiple Unit Complications 

B. The Case of Communications Technologies 
1. From Wire to Microwave 
2. Beyond Microwave 

C. The Case of Electric Power Technology 
1. Slow Adaptation to Scale Economies 
2. New Technologies 

D. Concluding Observations 

References 



CONTENTS vii 

5. Diffusion of Major Technological Innovations 129 
BY BELA GOLD, WILLIAM S. PEIRCE AND GERHARD ROSEGGER 

A. Basic Questions and Approach 129 

B. Actual Rates of Diffusion 130 

C. Diffusion Rates and Growth of Output 133 

D. Exploratory Diffusion Models 136 

E. Illustrative Applications 138 

F. Towards a Broader Analytical Framework 140 
2. Decision-making Processes 140 
2. The Decision Model 142 
3. The Innovation 146 

References 147 

6. The Effects of Technological Change: Exploring Successive Ripples 149 
BY WILLIAM S. PEIRCE 

A. The Taconite Process 150 

B. Costs in a Broader Framework 151 
1. Pellet Costs 151 
2. Unit Cost of Hot Pig Iron 151 

C. Capital Requirements in a Broader Framework 153 
J. Capital Requirements up to the Blast Furnace 153 
2. Capital Requirements for Blast Furnaces 156 

D. Environmental Impacts in a Broader Framework 159 

E. Further Ripples 162 
7. The First Ripple 162 
2. The Second Ripple 163 
3. Future Ripples 164 

F. Some Implications for Management 166 

Appendix: Changes in Energy Inputs as a Result of Pelletizing 167 

References 168 

Index 169 


