
 xi

Table of Contents  
 

Page 

Acknowledgement ........................................................................................................iii 

Abstract (Thai)………………………………………………………………………... v 

Abstract (English) .......................................................................................................viii 

Table of Contents..........................................................................................................xi 

List of Tables ..............................................................................................................xiv 

List of Figures.............................................................................................................xvi 

List of Appendix Tables ............................................................................................xvii 

Abbreviations............................................................................................................xviii 

CHAPTER I: INTRODUCTION ..................................................................................1 

1.1 Background........................................................................................................1 

1.2 Rationale ............................................................................................................6 

1.3 Objectives ..........................................................................................................7 

CHAPTER II: RICE PRODUCTION AND ITS POLICIES ........................................8 

2.1 Rice production status .......................................................................................8 

2.2 Food availability ..............................................................................................10 

2.3 Demand for rice ...............................................................................................11 

2.4 Economics of rice ............................................................................................13 

2.5 Bhutan’s Food Self-sufficiency Policy............................................................14 

2.6 Rice self-sufficiency policy .............................................................................16 

2.7 Food subsidy....................................................................................................18 

2.8 Pricing policy...................................................................................................19 

2.9 Agricultural Input Policy .................................................................................19 

CHAPTER III: THE STUDY AREA..........................................................................22 

3.1 Location ...........................................................................................................22 

3.2 Sample selection ..............................................................................................23 

3.3 Data Source......................................................................................................24 

3.4 Site description ................................................................................................24 

ÅÔ¢ÊÔ·¸Ô ìÁËÒÇÔ·ÂÒÅÑÂàªÕÂ§ãËÁè
Copyright  by Chiang Mai University
A l l  r i g h t s  r e s e r v e d

ÅÔ¢ÊÔ·¸Ô ìÁËÒÇÔ·ÂÒÅÑÂàªÕÂ§ãËÁè
Copyright  by Chiang Mai University
A l l  r i g h t s  r e s e r v e d



 xii

3.4.1 Lobesa.....................................................................................................24 

3.4.2 Paro .........................................................................................................26 

3.4.3 Samtse.....................................................................................................29 

CHAPTER IV: POLICY ANALYSIS MATRIX........................................................33 

CHAPTER V: PRIVATE PROFITABILITY .............................................................39 

5.1 Determining private prices ..............................................................................39 

5.2 Analysis tools for private profitability.............................................................40 

5.3 Input.................................................................................................................41 

5.3.1 Material costs..........................................................................................42 

5.3.2 Draught power cost.................................................................................44 

5.3.3 Labour cost .............................................................................................45 

5.3.3.1 Labour input by activities ...........................................................45 

5.3.3.2 Gender division of labour in rice farming ..................................46 

5.4 Yield ................................................................................................................48 

5.5 Economics of rice production..........................................................................49 

5.5.1 Modern versus traditional varieties ........................................................51 

CHAPTER VI: POLICY ANALYSIS MATRIX FOR RICE PRODUCTION IN 

BHUTAN.....................................................................................................................54 

6.1 Data assumptions for social prices ..................................................................54 

6.1.1 Output social price..................................................................................55 

6.1.2 Social prices of inputs.............................................................................57 

6.1.3 Prices of non-tradables ...........................................................................58 

6.2 Social profitability ...........................................................................................59 

CHAPTER VII: PAM RATIO ANALYSIS................................................................65 

7.1 Comparative and competitive advantage.........................................................65 

7.2 Transfers and impacts of government policies ................................................68 

7.3 Policy implications ..........................................................................................74 

CHAPTER VIII: SENSITIVITY ANALYSIS............................................................77 

8.1 Increase and decrease in the world price of rice..............................................77 

8.2 Increase and decrease in yield .........................................................................80 

ÅÔ¢ÊÔ·¸Ô ìÁËÒÇÔ·ÂÒÅÑÂàªÕÂ§ãËÁè
Copyright  by Chiang Mai University
A l l  r i g h t s  r e s e r v e d

ÅÔ¢ÊÔ·¸Ô ìÁËÒÇÔ·ÂÒÅÑÂàªÕÂ§ãËÁè
Copyright  by Chiang Mai University
A l l  r i g h t s  r e s e r v e d



 xiii

8.3 Rice import from India.....................................................................................81 

CHAPTER IX: CONCLUSION AND RECOMMENDATIONS...............................87 

9.1 Conclusion .......................................................................................................87 

9.2 Recommendations............................................................................................90 

9.2.1 Policy recommendations.........................................................................90 

9.2.2 Recommendation for further studies.......................................................92 

References....................................................................................................................93 

Annex Tables ...............................................................................................................97 

CURRICULUM VITAE............................................................................................102 

ÅÔ¢ÊÔ·¸Ô ìÁËÒÇÔ·ÂÒÅÑÂàªÕÂ§ãËÁè
Copyright  by Chiang Mai University
A l l  r i g h t s  r e s e r v e d

ÅÔ¢ÊÔ·¸Ô ìÁËÒÇÔ·ÂÒÅÑÂàªÕÂ§ãËÁè
Copyright  by Chiang Mai University
A l l  r i g h t s  r e s e r v e d



 xiv

 

 

List of Tables 

 
Table                    Page 

 

1.1. Sectoral percentage share to Gross Domestic Product (GDP) in current prices.....2 

2.1. Rice area and production by agro-ecological zones ...............................................9 

3.1. Agro-Ecological Zones of Bhutan ........................................................................22 

3.2. Land use category and area, Lobesa .....................................................................25 

3.3. Cropping calendar, Lobesa ...................................................................................26 

3.4. Land use category and area by study locations, Paro ...........................................28 

3.5. Cropping calendar, Paro........................................................................................28 

3.6. Land use type and area by study locations, Samtse ..............................................31 

3.7. Cropping calendar, Samtse ...................................................................................31 

4.1. The Policy Analysis Matrix ..................................................................................34 

5.1. Input quantity and costs per hectare of paddy ......................................................41 

5.2. Cost and returns for milled rice ............................................................................50 

5.3. Quantity of inorganic fertilizer and weedicide used by varieties and by location51 

5.4. Cost and returns for milled rice by varieties and location ....................................52 

6.1. Average transport cost by location .......................................................................56 

6.2. Import parity price of rice by locations.................................................................56 

6.3. Social price of tradable inputs (Nu/kg).................................................................58 

6.4. Rice PAM by locations .........................................................................................59 

7.1. Domestic resources cost by location.....................................................................66 

7.2. Private cost ratio of rice systems by location........................................................67 

7.3. Nominal protection coefficient on output of rice systems by location .................69 

7.4. Nominal protection coefficient on inputs of rice system by location ...................70 

7.5. Effective protection coefficient of rice systems by location.................................72 

7.6. Profitability coefficient of rice systems by location .............................................73 

ÅÔ¢ÊÔ·¸Ô ìÁËÒÇÔ·ÂÒÅÑÂàªÕÂ§ãËÁè
Copyright  by Chiang Mai University
A l l  r i g h t s  r e s e r v e d

ÅÔ¢ÊÔ·¸Ô ìÁËÒÇÔ·ÂÒÅÑÂàªÕÂ§ãËÁè
Copyright  by Chiang Mai University
A l l  r i g h t s  r e s e r v e d



 xv

Table                    Page 
 

7.7. Subsidy ratio to producers by location .................................................................74 

8.1. Effect of increased and decreased f.o.b. price by location....................................77 

8.2. Break even f.o.b. price ..........................................................................................79 

8.3. PAM summary for increased and decreased yield................................................80 

8.4. PAM ratios from change in yield..........................................................................81 

8.5. Rice PAM using the APL price of India...............................................................82 

8.6. PAM ratios in relation to rice imports from India ................................................83 

8.7. PAM summary at break even social price ............................................................85 

8.8. PAM ratios at break even social price of output...................................................86 

ÅÔ¢ÊÔ·¸Ô ìÁËÒÇÔ·ÂÒÅÑÂàªÕÂ§ãËÁè
Copyright  by Chiang Mai University
A l l  r i g h t s  r e s e r v e d

ÅÔ¢ÊÔ·¸Ô ìÁËÒÇÔ·ÂÒÅÑÂàªÕÂ§ãËÁè
Copyright  by Chiang Mai University
A l l  r i g h t s  r e s e r v e d



 xvi

 

List of Figures 
 
Figures                  Page 
 
 2.1.Quantity of rice imported through Food Corporation of Bhutan  

and the trend in average price, 1990-2003...................................................................12 

3.1. Map of Bhutan showing roads and rivers .............................................................23 

3.2. Study area in Thimphu district..............................................................................24 

3.3. Study area in Paro district, Warm temperate zone................................................27 

3.4. Study area in Samtse district, wet sub-tropical zone ............................................30 

5.1. Proportion of cost in paddy cultivation by different study locations....................42 

5.2. Proportion of labour input by activities in paddy production ...............................46 

5.3. Proportion of labour input by gender in paddy production, Samtse .....................47 

5.4. Proportion of labour input by gender in paddy production, Lobesa .....................47 

5.5. Proportion of labour input by gender in paddy production, Paro .........................48 

ÅÔ¢ÊÔ·¸Ô ìÁËÒÇÔ·ÂÒÅÑÂàªÕÂ§ãËÁè
Copyright  by Chiang Mai University
A l l  r i g h t s  r e s e r v e d

ÅÔ¢ÊÔ·¸Ô ìÁËÒÇÔ·ÂÒÅÑÂàªÕÂ§ãËÁè
Copyright  by Chiang Mai University
A l l  r i g h t s  r e s e r v e d



 xvii

List of Annex Tables 
 
Annex Table                   Page 
 

1. Rice Enterprise budget.............................................................................................96 

2. Sensitivity Analysis of private profitability.............................................................97 

3. Rice enterprise budget, traditional variety ...............................................................98 

4. Rice enterprise budget for modern variety...............................................................99 

5. Social budget by study locations............................................................................100 

6. Thailand milled rice prices, f.o.b. Bangkok ..........................................................101 
 

ÅÔ¢ÊÔ·¸Ô ìÁËÒÇÔ·ÂÒÅÑÂàªÕÂ§ãËÁè
Copyright  by Chiang Mai University
A l l  r i g h t s  r e s e r v e d

ÅÔ¢ÊÔ·¸Ô ìÁËÒÇÔ·ÂÒÅÑÂàªÕÂ§ãËÁè
Copyright  by Chiang Mai University
A l l  r i g h t s  r e s e r v e d


