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Abstract

The main purpose of this study i to develop an appropriate analytical model for
understanding the relationships betv-een agricultural inputs and outputs and the nature
of dynamic adjustment of labour de nand in Thai agriculture. It involved investigating
the structural characteristics of demand for labour, output supply and other input
demands, and the nature of the impact of technical change on labour demand, other

input demands and output supply.

Most past studies have estimated ¢ labour demand equation system associated with
output supply and other input demands. No study has yet been undertaken which
accounts for the dynamic nature of farm production and, in particular, the quasi-fixed
nature of labour input in Thai agriculture. In this study, an intertemporal generalised
Leontief value function in an adjustment cost framework was used to derive an
analytical model of a labour demand system incorporating output supply and other
input demands of Thai agriculture. 11 addition, a generalised Leontief profit function in
the static approach was also proposed to provide an alternative method to estimate the

labour demand system for Thai agriculture.

Pooled aggregate annual data were used for the study, comprising annual time-series
data for the period 1971-90 and for the four regions of Thailand. Due to the need to
construct any required aggregate variables and the use of regional data, the Caves,
Christensen and Diewert multilatera index, a theoretically consistent method to use in

multilateral comparisons, was used i1 this study.

The results obtained indicate that ~here were slow adjustments of capital, operator
labour and unpaid family labour, lependent adjustment between these quasi-fixed
inputs, low responsiveness of outpat supply and input demands and substitutability

between hired labour and fertiliser and between hired labour and capital in Thai



v

agriculture. Moreover, the results saow thet there was significant technical change in
output supply and input demands and differences in the rates of technical change
because of the reduced availability of new land in Thai agriculture. In addition, it was
found that technical change was cabital and fertiliser saving and unpaid family labour

using.

This study concluded that the dynanic model was superior to the static model in that it
provided more valuable informatior on the speed and independence of adjustment of
quasi-fixed labour inputs, short-run and long-run price elasticities and short-run and
long-run biases in technical change 11 Thai agriculture. Moreover, the differences in the
estimates obtained from the two aporoaches suggest that misleading information may

be obtained when one attempts to model a dynamic process with a static tool.



Contents

Declaration ii
Abstract iii
List of Tables ix
List of Figures xi
Acknowledgments xiv
1. Introduction 1
1.1 Background 1

1.2 Issues 3

1.3 Objectives of the Study 5

1.4 Specific Hypotheses 6

1.5 Possible Contributions of the Study 10

1.6 Organisation of the Study 11

2. Thai Agriculture: A Review 12
2.1 Introduction 12

2.2 Characteristics of Thai A;sriculture 16

2.2.1 The Outputs 16

2.2.2 The Inputs 22

2.2.3 Output Yield 29

2.3 Government Agricultural Policies 31

2.3.1 Irrigation Policy 31

2.3.2 Fertiliser Policy 31

2.3.3 Land Policy 33

2.3.4 Credit Policy 34

2.3.5 Capital Policy 35

2.3.6 Research and E::tension 35

2.3.7 Government Int 2rventicn in Product Markets 37



2.4 Conclusions

3. Review of the Literature
3.1 Introduction
3.2 The Static Approach
3.2.1 ‘Ad Hoc’ Approaches
3.2.2 The Derived Systems Approach
3.3 The Partial Static Equilitrium Approach
3.4 The Dynamic Approach
3.4.1 The Static Models with Lag Structures
3.4.2 The Dynamic Models
3.5 Empirical Studies in Tha Agriculture
3.6 Conclusions
3.6.1 Method
3.6.2 Past Thai Studi:s

4. Analytical Framework
4.1 Introduction
4.2 The Static Model
4.2.1 The Profit Function for Thai Agriculture
4.2.2 Tests of Hypotlieses
4.2 3 Elasticity Calcu ations

4 2.4 Measurement o~ Biases in Technical Change

4.3 The Dynamic Model
4.3.1 The Theoretical Model
4.3.2 The Econometr ¢ Model
4.3.3 Tests of Hypotl .eses
4.3 4 Elasticity Estimation

4.3.5 Measurement o’ Biases in Technical Change

4.4 Estimation Procedures

4.5 Conclusions

Vi

39

40
40
40
41
41
45
47
47
48
52
57
57
58

59
59
59
59
63
65
66
67
67
71
77
82
83
86
87



vii

5. Data 89

5.1 Introduction 89
5.2 Data Sources 89
5.3 Measurement of the Var ables ’ 91
5.3.1 Index Number Methods 91

5.3.2 Computation o Index Numbers 93

5.3.3 Output Quantity and Output Price 93

5.3.4 Fertiliser Quamniity and Fertiliser Price 94

5.3.5 Capital Quantity and Capital Price 95

5.3.6 Labour Quantity and Labour Wage 96

5.3.7 Land Quantity 98

5.3.8 Technology Incicators 103

5.4 Conclusions 104
6. Empirical Results 105
6.1 Introduction 105
6.2 The Dynamic Model 105
6.2.1 Model Estimation 106

6.2.2 Tests of Hypotheses 110

6.2.3 Elasticity Calculations 113

6.2.4 Measurement of Biases in Technical Change 120

6.3 The Static Model 125
6.3.1 Model Estimatin 125

6.3.2 Tests of Hypotlieses 131

6.3.3 Elasticity Calculations 133

6.3.4 Measurement o Biases in Technical Change 138

6.4 Conclusions 140
7. Summary, Policy Implications and Conclusions 143
7.1 Introduction 143
7.2 Summary of the Study 143

7.3 Policy Implications 147



viil

7.4 Contributions of the Stucy 150

7.5 Suggestions for Further Research 151
Appendix A 154
Appendix B 188
Appendix C 192
Appendix D 196
Appendix E 198

References 199



List of Tables

X

1.1 Employment by sector in Thai ec onomy (per cent)
1.2 Some agricultural indicators for selected Asian countries

2.1 Planted area of major crops by region of Thailand (million hectares),

1990/91 crop year

2.2 Total production of major crops by region of Thailand (million tonnes),

1990/91 crop year

2.3 Yield of major crops by region of Thailand (kilograms per hectare),
1990/91 crop year

4.1 Hypotheses related to the speed ind independence of adjustment

6.1 Non-linear seemingly unrelated r2gression parameter estimates of

output and input demand equatic ns of the dynamic model
6.2 Testing hypotheses in the dynam ¢ mode!

6.3 Short-run elasticities of quantitie s with respect to prices in the

dynamic model

6.4 Long-run elasticities of quantitie; with respect to prices in the

dynamic model

6.5 Measurements of short-run biases in technical change (B,’s)

18

19

20

81

108

112

115

116



in the dynamic model

6.6 Measurements of long-run biases in technical change (B, ’s)

in the dynamic model

6.7 Seemingly unrelated regression parameter estimates of output

and input demand equations in t 1e static model

6.8 Testing hypotheses of the static nodel

6.9 Elasticities of quantities with respect to arices in the static model

6.10 Measurements of biases in technical change ( B, ’s) in the

static model

122

123

127

132

134

139



List of Figures

xi

2.1 Thailand and regions
2.2 Thailand: real GDP growth rate ‘per cent per annum), 1981 to 1990

2.3 Thailand: real growth rate of val 1e added in agriculture

(per cent per annum), 1981 to 190
2.4 Percentage of total farm land plaated to -ice in Thailand, 1981 to 1990
2.5 Utilisation of farm holdings in Tt.ailand, 1990

2.6 Fertiliser usage in major crops of some selected Asian countries

(kilograms per hectare), 1975

2.7 Yield of major crops of Thailand except cassava and sugarcane

(kilograms per hectare), 1971 to 1990

2.8 Yield of cassava and sugarcane cf Thailand (kilograms per hectare),

1971 to 1990

2.9 Rice yield of some selected Asiar. rice-growing countries (kilograms

per hectare), 1990
2.10 Fertiliser price (deflated by the °PI) and use of Thailand, 1961 to 1990

3.1 Summary of some selected apprcaches for modelling agricultural

labour demand

13

14

15

16

22

28

29

30

30

33

51



5.1 Implicit CCD multilateral quantity indexes of the Northeastern
Region of Thailand, 1971 to 1990

5.2 Implicit CCD multilateral quantity indexes of the Northern
Region of Thailand, 1971 to 1990

5.3 Implicit CCD multilateral quantity indexes of the Central
Region of Thailand, 1971 to 1990

5.4 Implicit CCD multilateral quanti:y indexes of the Southern

Region of Thailand, 1971 to 19¢0

5.5 CCD multilateral price indexes c f the Central Region
of Thailand, 1971 to 1990

6.1 Comparison of observed and predicted output supply of all

regions of Thailand

6.2 Comparison of observed and predicted fertiliser of all regions

of Thailand

6.3 Comparison of observed and predicted Lired labour of all

regions of Thailand

6.4 Comparison of observed and predicted capital of all regions

of Thailand

6.5 Comparison of observed and predicted cperator labour of all

regions of Thailand

X1i

100

100

101

101

103

128

128

129

129



X1ii

6.6 Comparison of observed and predicted unpaid family labour

of all regions of Thailand 130



X1v

Acknowledgments

The preparation of this thesis has teen made possible through the contributions of a
number of people. I am particularly indebted to my supervisors, Dr Euan Fleming and
Dr Tim Coelli, for their generosit’, encouragement and inspiration throughout the

entire period of this study.

I am most grateful to Professors Bill Griffiths, Roley Piggott, Associate Professors
George Battese, Kevin Parton, /.ssistant Professor Wayne Howard, Drs Alicia
Rambaldi, Ayut Nissapa, Duangkarion Chotikapanich and Chris O’Donnell for their

assistance, comments and encouragement.

Special thanks are due to Assistant Professor Rangsan Nochai, Dr Voravudhi
Chirasombutti and Mr Sonny Koesiendrajana for their general assistance and moral
support, and Ms QOosanee Chaiyanont for her assistance during the data collection

period.

My thanks also goes to King Moagkut’s Institute of Technology Ladkrabang for
providing study leave, and to the Australian Agency for International Development for
awarding me a distinguished scholurship, namely the Equity and Merit Scholarship
Scheme (EMSS), which has enabled me to pursue my further study.

Finally, I am very grateful to my parents and my wife Roongtipa for their support and

encouragement.





