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ABSTRACT

Measured productivity growth obtained through the Solow residual may be at
variance with pure technological change in an industry when standard
assumptions such as constant returns to scale, full utilisation of capacity and
perfect competition in the product market are not fulfilled. In such cases
estimated TFP needs to be adjusted for scale economies, capacity utilisation and
mark-up over marginal costs so as to obtain a measure of technological change in

the industry.

Using annual aggregate data of the Indian paper industry for the period
1973-74 to 1997-98, the present study estimates a translog variable cost
function with three variable inputs, viz., labour, energy and raw material and one

quasi-fixed input, that is, capital.

An important outcome of the study is the finding that traditional TFP and TFP
adjusted for scale economies, capacity utilisation and mark-up have moved in
opposite directions during the period of study. While traditional TFP registered a
decreasing trend over the study period, technological change is found to have

recorded a positive growth.

The negative growth rate in TFP of the Indian paper industry is coupled with
presence of economies of scale and under-utilisation of capacity and substantial
mark-up over marginal cost. These features make TFP a poor representative of
technological change and bring in a downward bias into it. After purging the
effects of scale economies, capacity utilisation and mark-up from TFP growth, a

positive trend in the residual is obtained.

2

The study covered both liberalized and controlled policy regimes. However,
no structural break was observed in the course of TFP growth in the Indian paper

industry.



CHAPTER 1

1.1

1.2

1.3

1.4

1.5

CHAPTER 2

2.1

2.2

2.3
2.3.1
2.3.2
2.3.3
2.3.4
2.3.5
2.3.6

2.4
2.4.1
2.4.2
2.4.3

2.5
2.5.1
2.5.2

CONTENTS

INTRODUCTION

Issues of Study

Major Policy Developments in Indian Paper Industry

Objective of the Study
Period and Coverage of Study

Organisation of the Study

REVIEW OF LITERATURE

Introduction

Index Number Approach

Econometric Approach

Choice of a Flexible Functional Form
Specification of a Cost Function

Full Static Equilibrium (FSE) Models
Partial Static Equilibrium (PSE) Models
Partial Dynamic equilibrium (PDE) Models
Choice among the Three Specifications
Issues Related to Production Structure
Economic Capacity Utilisation

Studies on Scale Economies

Introduction of Mark-up

TFP Estimation Procedures in Indian Studies

Studies Based on Index Number Approach

Studies Based on Econometric Approach

10

14

16

16

18

24

26

30

30

31

32

35

37

37

38

40

42

43

47



2.5.3
2.6
CHAPTER 3
3.1
3.2

3.2.1

3.2.2
3.3

3.3.1

3.3.2

3.3.3
3.4

3.4.1

3.4.2
3.5

3.5.1

3.5.2

3.5.3
3.6

3.6.1

3.6.2
3.7
CHAPTER 4

Studies on Capacity Utilisation and Scale Economies

Agenda for the Present Study

METHODOLOGY

Introduction

Productivity Estimation by Index Number Approach
Divisia-Tornquist Approximation

Trend Growth in TFP

Estimation of Translog Variable Cost Function
Specification of Translog Variable Cost Function
Curvature Conditions

Validity of Hicks-neutrality,

Homotheticity and Homogeneity

Inverse Output Demand and

Market Equilibrium Condition

Specification of Inverse Output Demand Equation
Market Equilibrium Condition

Estimation of Production Characteristics
Estimation of CU

Estimation of Economies of Scale

Estimation of APES

Estimation of the Equation System

Error Covariance Structure

Estimation Procedure

Summary

DATABASE

52

54
54
55
55
59
61
62

64

69

70
71
71
73
74
75
76
77
77
81

84

87



4.1

4.2
4.2.1
4.2.2
4.2.3
4.2.4

4.3
4.3.1
4.3.2
4.3.3
4.3.4
4.3.5

4.4

CHAPTER 5

5.1

5.2
5.2.1
5.2.2
5.2.3

5.3

5.4

5.5

5.6

5.7

5.8

Introduction

Estimation of Capital Stock
Benchmark Capital Stock
Capital Formation

Asset Lives and Mortality Function
Price of Capital Services
Construction of Other Variables
Labour

Energy

Materials

Output

Costs

Limitations in Data

PRODUCTION STRUCTURE: COST FUNCTION RESULTS
Introduction

Estimates of a Translog Variable Cost Function
Parameter Estimates

Fulfilment of Consistency Properties

Results on Hicks-neutrality, Homotheticity
and Homogeneity

Estimates of CU

Estimates of Scale Economies

Estimate of Mark-up

Estimates of Substitution Elasticities
Estimates of Price Elasticities

Summary

i

87

88

92

95

97

103

105

106

107

108

111

112

112

116

116

117

117

121

124

127

133

137

139

145

147



CHAPTER 6
6.1
6.2
6.3
6.3.1
6.3.2
6.3.3
6.4
CHAPTER 7
7.1
7.2
7.3
7.3.1
7.3.2
7.3.3
7.4
7.4.1
7.4.2
7.4.3
7.5
CHAPTER 8
8.1
8.2
8.2.1

PRODUCTIVITY GROWTH: RESULTS FROM
INDEX NUMBER APPROACH:

Introduction

Partial Productivity of Inputs

Estimate of TFP

Trend Growth in TFP

Comparison with TFP from Value Added
Comparison with Earlier Results

Summary

CONTRIBUTION OF TFP TO QUTPUT GROWTH
Introduction

Decomposition Studies in India

Method of Analysis

Estimation of a Translog Production Function
Estimation of TFP and Factor Contributions
Decomposition through Growth Accounting Approach
Empirical Findings

Estimates of Translog Production Function
Estimates of TFP and Factor Contributions
Results from Index Number Approach
Summary |
PRODUCTIVITY GROWTH THROUGH

PURE TECHNOLOGICAL PROGRESS

Introduction

151
151
151
156 -
159
161
165

167

169
169
170
171
171
173
175
176
176
178
181

183

185

185

Adjustment for Scale Economies and Capacity Utilisation 186

Adjustment for Scale Economies
v

187



8.2.2 Adjustment for CU 191
8.2.3 Estimating Equation in the Presence of
Scale Economies and CU 192
8.3 Adjustment for Mark-Up 193

8.3.1 Adjustment for CU, Scale Economies and Mark-up 194

8.4 Empirical Findings 195
8.4.1 Bias in Traditional TFP Measure 195
8.4.2 Trend Growth in TP 196
8.4.3 Diverse Trends in TFP and TP 200
8.4.4 Structural Break in TP 201
8.5 Summary ' 202
CHAPTER 9 SUMMARY AND CONCLUSIONS _ 204
REFERENCES 214

APPENDIX 1 ESTIMATION OF CAPACITY UTILISATION, SCALE

ECONOMIES AND SUBSTITUTION ELASTICITIES 233



	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10

