
The Impact of Rate-of~Retum •
Regulation on Technological'

MARK W. FRANK
Sam Houston State University

Aldershot ° Burlington USA ° Singapore ° Sydney



List of Tables vii

List of Figures viii

Acknowledgements ix

Introduction 1

The Research Question 2
Outline , 3

i '
1 Rate-of-Return Regulation 6

1.1 Rate-of-Return Regulation in the Gas, Telephone, and
Electric Industries 7

1.2 The Historical Development of Rate Regulation 13
1.3 Rate-of-Return Regulation in Action 18

1.3.1 Revenue Requirement Phase • 19
1.3.2 Rate Design Phase 23

2 The Averch-Johnson Model 26

2.1 The Averch-Johnson Effect 27
2.2 A Geometric Treatment 32
2.3 Extensions of the Averch-Johnson Model 36

2.3.1 Regulation Lags . 37
2.3.2 Non-Profit Maximization 42
2.3.3 The Cost of Capital and the Allowed Rate-of-Return 47
2.3.4 Induced Technical Change 49

3 Augmented Averch-Johnson 55

3.1 Augmented Averch-Johnson 55
3.2 Extension on Factor Augmentation with R&D Spillovers 64
Appendix: Note on Neoclassical and Endogenous Technology 72



A.3.1 Neoclassical Production Functions with Technology • 72

A.3.2 Endogenous Growth Production Functions , 74

4 Research Joint Ventures 78

4.1 Noncooperative R&D and Output 81
4.2 Cooperative R&D and Noncooperative Output 84
4.3 Cooperative R&D and Output 86
4.4 Discussion ' 88

5 Evidence From Electric Utilities in Texas 93

5.1 Translog Cost Model 95
5.2 The Data . 103
5.3 Estimation and Results 106
5.4 Summary 113
Appendix: Pooled Model 116

6 Implications and Conclusions 119

6.1 Welfare Implications 120
6.2 Next Step 124

Bibliography 127

Index " 134


