Table of Contents

Acknowledgements
Abstract (English)
Abstract (Thai)

List of Tables

List of Figures
Abbreviations

CHAPTER I: INTRODUCTION
1.1. Research questions
1.2. Research objectives
1.3. Definitions

CHAPTER II: THEORIES, CONCEPTS, CONCEPTUAL FRAMEWORK,
RESEARCH APPROACHES AND STUDY AREA
2.1. Introduction
2.2. Theoretical consideration
2.2.1. Concepts and argument
2.2.2. Sustainable land use and land degradation
2.3. Process of land use change and degradation
2.3.1 Government Policies and Implementation: The Main
Driving Force
2.3.2 Consequence of changes
1) Land use
2) Upland rice production
2.4. Conceptual framework
2.4.1 Push and pull factors
2.4.2 Change in land use and management practices
2.4.3 Alternative options for rice production
2.4.4 Regeneration ecology of secondary forests
2.5. Research approaches
2.6. Project area and study site
2.7. Scope of the study

CHAPTER I1l: UPLAND CONDITIONS OF LAO PDR AND
GOVERNMENT DEVELOPMENT POLICIES
3.1. Upland Conditions of Lao PDR

3.1.1. Biophysical conditions
1) Topography
2) Soils
3) Climate
4) Rivers and tributaries
5) Irrigation, dams and reservoirs

3.1.2. Socio-economic characteristic
1) Population and ethnicity

Page
i

vii
Xii
Xiii
Xiv

WWN -

(o]

22

22
23
23
23
24
24
24
25
25



Table of Contents (Continued)

2) Migration and settlement
3) Income and livelihoods
4) Upland rice production and consumption
3.1.3. Land use and agriculture
1) Land use classification
2) Land use changes
3.2.  Government policies and past development efforts
3.2.1. National issues
3.2.2. Relevant policies and the impacts
3.2.3. Problems and Changes
3.3.  Conclusions

CHAPTER IV: VILLAGE SYSTEM ASSESSMENT
4.1. Introduction
4.2. Data collection and field survey
4.3. Village system and context
4.3.1. Village boundary
4.3.2. Climate and soils
4.3.3. Water supply and electricity
4.3.4. Settlement and administration
4.3.5. Population and income
4.3.6. Household economy and livelihoods
4.4. Analysis of village land use and agriculture
4.4.1. Land use pattern and management
4.4.2. Changes in land use and agricultural systems
4.5. Analysis of push and pull factors
4.5.1. Push factors
1). Government policies
2). Implementation and achievement of government
policies
4.5.2. Pull factors
1) The important of rice
2) Expansion of livelihood activities
3) Adjustment of technology to alternative production
systems
4) Land security and tenure arrangement
5) Production strategy in transition
4.6. Conclusion

CHAPTER V: ASSESSMENT OF UPLAND RICE PRODUCTION
SYSTEMS AND FALLOW REGENERATION
5.1. Introduction
5.2. Data collection and field assessment methods
5.2.1. Rice systems

Page
26
28
30
31
33
33
38
38
39
46
47

49
49
49
50
50
51
54
54
59
60
63
63
69
74
74
74
74

80
80
80
81

81
81
82

83
83

84
84



5.3.

5.4.

5.5.

5.6.
5.7.

Xi

Table of Contents (Continued)

5.2.2. Fallow regeneration

Rice Production Systems

5.3.1. Bush fallow rotational system
5.3.2. Permanent upland fields

5.3.3. Highland paddy system

5.3.4. Mixed annual-perennials fields
Technological change and intensification
5.4.1. Seeds system

5.4.2. Mechanization and chemical application
5.4.3. Intensification of land use
Assessment of rice productivity

5.5.1. Yields

5.5.2. Nutrient content and uptake
Assessment of fallow regeneration
Conclusions

CHAPTER VI: GENERAL DISCUSSION AND RECOMMENDATION

6.1.
6.2.
6.3.
6.4.
6.5.

Suppression of shifting cultivation

Upland rice and food security

Creation and recreation of agroecosystems

Pitfalls in stabilization of shifting cultivation

Recommendation

6.5.1 National demonstration as stabilization of shifting
cultivation policy.

6.5.2 Diversified options for agricultural development

6.5.3 Significant role of rice in household economy

6.5.4 Degradation and rehabilitation of upland ecosystem

6.5.5 Appropriate technologies and people participation

BIBLIOGRAPHY

APPENDICES
APPENDIX A Some pictures of the study site
APPENDIX B Semi-structured questionnaires for key informant

interview

APPENDIX C Household questionnaires

APPENDIX D Picture of soil profiles

APPENDIX E Some rice seeds used by farmers in 2005
APPENDIX F Forest regeneration collection forms
APPENDIX G Forest regeneration data collected

Curriculum Vitae

Page
84

86
87
87
88
90
90
91
92
93
93
96
98
109

110
113
114
114
114
116
116

116
117
117
117

118

131
132
135

136
158
160
161
164

177



Table
3.1
3.2
3.3
3.4
3.5

3.6
3.7
3.8
3.9
4.1
4.2
4.3
4.4
4.5
4.6

4.7
4.8

4.9

4.10
411
4.12
4.13
4.14
4.15

4.16
4.17
4.18

5.1
S8
5.3

5.4
5.5

5.6
5.7

xii
List of Tables

Distribution of different soil types in Lao PDR.
Existing dam and reservoir for hydroelectric in Lao PDR
Food production in the year 2000 and 2003 of Lao PDR

Number of families and shifting cultivation area
Comparison of the different Land Use and Vegetation Types in Lao
PRD in 1982-1992-2002
Area of Production, Protection and Conservation forest in Lao PDR
Results of implementation of Land and Forest Allocation Program
Dividend to each shareholders of Theun-Hinboun Hydropower Project
Royalty and Tax paid directly to Lao Government
Rainfall (mm) recorded at the Damsite of Theun-Hinboun.
Average temperature (°C) at the Damsite of Theun-Hinboun
Soil of Khamkeuth District, Bolikhamxay Province
Soil of Sobngouang Village
Average in flow (m®/s) at Damsite Theun-Hinboun.
Number of households, number of people, household size, and
population growth between 1995 and 2002 in the villages in the
Headpond area of Theun-Hinboun
Age structure of the population in Sobngouang Village
Income generation source and amount from villagers in Sobngouang
Village in 2005
Household expenditure Sobngouang Village
Land use in Sobngouang Village after land allocation in 2003
Land use and forest classification of Khamkeuth District in 2002
Land use changes of Khamkeuth District in 1992 and 2002
Land use changes in Sobngouang Village

Land use and crop changes in Sobngouang Village
Proportions of various land use practices within the NamTheun and
Namngouang catchments upstream the Dam Site
Households rice shortage of Sobngouang Village in year 2005
Importance of livelihood generation activities of Sobngouang Village
Land ownership of each household in Sobngouang Village in year
2005

Design of selected fields and sample size of crop cutting survey
Cropping calendar for slash and burn rice production system
Change in rice diversity before and after the completion of Theun-
Hinboun Project in 1998
Grain yields, straw weight and total biomass of rice in different
production systems
Percentage of unfilled grains in different production systems
Nutrient content and uptake
Comparison of indices of different years of forest fallows

Page
23
25
29
34
36

37
41
44
45
o1
52
52
53
54
59

60
61

63
64
65
66
69
70
76

80
80
81

84
87
91

96
96

97
99



Xiii

List of Tables (Continued)

Page
5.8 List of species, names and number of tree in different forest fallow 100
regrowth
6.1 Productivity and sustainability rice production systems 111



Figure

2.2
2.3
2.4

2.5

2.6
2.7
3.1
3.2
3.3

3.4
3.5
3.6
3.7
3.8
3.9
4.1
4.2
4.3
4.4
4.5
4.6
4.7
4.8
4.9
4.10
411
412
4.13

4.14
4.15
5.1
5.2
5.3

Xiv

List of Figures

Argument on population theory proposed by Boserup (1965)

The swidden degradation syndrome, a vicious cycle of acceleration
Differences among altitude zones

Conceptual Framework- External Push and Internal Pull of Sustainable
Upland Rice Production and Its Interrelationship with Ecology of
Theun-Hinboun Power Project: A Case Study of Sobngouang Village,
Khamkeuth District, Bolikhamxay Province, Lao PDR

Changes in government policies and project implementation, major
livelihood activities and production strategy and impact on development
goals of Theun-Hinboun Power Project

Research Site, Theun-Hinboun Hydropower Project

Research Area, Sobngouang Village at map scale 1:100,000
Flatland and sloping land in Lao PDR

Distribution of Lao Villages over country

Bombing locations during 1965-1975 and the severity of impacts by
unexploded ordnance

Percentage of Gross Domestic Products by sectors in Lao PDR
Percentage of Gross Domestic Products in Agriculture and Forestry
Percentage of food production in the Headpond area in 1995
Classification of Land Use and Forest Types in Lao PDR

Land use and forest cover map in Lao PDR 2002

Relationship of production process

Location of Sobngouang Village

Soil classification map of Khamkeuth District

Map of village movement around Theun-Hinboun area
Administration unit of Sobngouang Village

Administration committee chart of Sobngouang Village
Sobngouang community

Kapap community

Age graph of villagers in Sobngouang Village in 2005

Income generation activities of Sobngouang Village

Land use and forest conservation map of Sobngouang Village
Forest of Khamkeuth District in 2002

Forest of Khamkeuth District in 2002

Land use change in Sobngouang Village before and after Theun-
Hinboun Hydropower Project

Land Use Changes in Sobngouang Village

Transect of Sobngouang village landscapes and activities.

Nested sample quadrats for forest inventory and measurement
Seasonal calendar

Diameter at breast height distribution (DBH)

Page

11
16

19

20
20
22
26
27

28
29
31
32
35
38
51
53
55
57
57
58
58
60
62
64
67
68
69

71
v/
85
89
108



ADB
EIA

EdL
EMD
ICRAF
IRRI
GoL
JICA
NAFRI
NGPES
NOUL
NTFPs
MAF
MCP
Lao PDR
Log Frame
masl
THPC
WB

XV

Abbreviations

Asian Development Bank

Environmental Impact Assessment

Electricité Du Laos

Environmental Management Division
International Centre for Research in Agroforestry
International Rice Research Institute

Government of Lao PDR

Japan International Cooperation Agency

National Agriculture and Forestry Research Institute
National Growth and Poverty Eradication Strategy
National University of Laos

Non Timber Forest Products

Ministry of Agriculture and Forestry

Mitigation and Compensation Programme

Lao People’s Democratic Republic

Logistical Frameworks

Meters above sea level

Theun-Hinboun Power Company Limited

World Bank



