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ABSTRACT 

 

 
 This study attempted to explore the agrochemical marketing and input demand 

functions of farmer for paddy and black gram production. Moreover, cost and return 

analysis of selected farmers, fertilizer and pesticide marketing channels, cost and margin 

of agrochemical markets were examined. 

 The study was conducted in Lewai and Dekkhinathiri Township, Nay Pyi Taw, 

during October to November, 2011. Two village tracts (Paukmyaing and Kyarpin) of 

Lewai and two villages (Kyarpin and Htantabin) of Dekkhinathiri Township were 

selected as study areas. Then, market performances of various stakeholders (farmers, 

retailers, wholesalers and company agents) of agrochemical market were collected. 

The enterprise budget was used to calculate cost and return of paddy and black 

gram production by the sampled farmers. The results suggested that profit from summer 

paddy was higher than the profit from monsoon paddy production. Therefore, irrigation 

facility is very important for increasing farmer’s income. Black gram production was 

more economically attractive for farmers than paddy production. 

Based on the marketing study, there were three types of marketing channels in the 

study areas. In the input market, most of the farmers bought inputs from retail shops with 

cash down payment system and sometime used credit payment system. Wholesalers of 

agrochemical were the major actors getting high profit in the marketing channel. 

The inputs demand functions were applied by means of Log Linear form of 

regression. The selected fertilizers and pesticides for farmer’s demand function were urea, 

t-super, potash, compound, folia and pesticides. Based on the regression analysis, crop 

price and factor share of crop production were the most important influencing factors for 

the demanded quantity of selected agrochemicals in paddy production. There was 

statistically significant at 1% level in all demand functions except compound fertilizer 

demand in which factor share of agrochemical and crop price were significant at 5% 

level. The own price of selected agrochemical has significantly influenced by potash, 

folia and pesticide demanded quantity of the sampled farmers. There were negative 



 

 

 

ix 

relationship between own price of selected agrochemicals and their input quantity used in 

crop production. 

Gross margin was statistically significant at 1% level in both urea and folia 

demand functions. There were positive relationship between gross margin and quantities 

of selected agrochemicals applied in paddy production. Gross margin was influenced by 

the yield, output price, input quantities and input prices. The cropping intensity of 

sampled farmers was statistically significant at 5% level in potash and folia demand 

functions. 

Based on the descriptive study, irrigated water, quality of seed, compound 

fertilizer (NPK) and credit for investment were the major limitation for paddy production 

in the study areas. Crop price and factor share were the most importantly determined 

factors of selected agrochemical demand quantity. Moreover, agrochemical demands 

were influenced by the input prices (own), gross margin, cropping intensity and family 

size of the sampled farmers. 

To promote the yield and farm income, farmer should use good quality seed, NPK 

balance fertilizers, and crop diversification system. The state should arrange for receiving 

irrigation water, increase crop price, lower input prices of agrochemicals for the farmers 

in order to increase paddy yield and income. 



 

 

 

x 

TABLE OF CONTENTS 
 

 PAGES 

 

ACKNOWLEDGEMENT vi 

ABSTRACT viii 

TABLE OF CONTENTS x 

LIST OF TABLES xiii 

LIST OF FIGURES xvi 

LIST OF APPENDICES xvii 

LIST OF ABBREVATIONS xviii 

LIST OF CONVERSION FACTORS xix 
  

CHAPTER 1 INTRODUCTION  

1.1 Rice Production in Myanmar 3 

1.2 Agrochemical Sector in Myanmar  

1.2.1 Domestic Production and Import of Fertilizers 6 

1.2.2 Domestic Production and Import of Pesticides 7 

1.2.3 The Distribution of Fertilizers and Pesticides in Myanmar  10 

1.3 Rationale of the Study 13 

1.4 Objectives of the Study 14 
  

CHAPTER 2 LITERATURE REVIEW  

2.1 Fertilizer and Pesticide Marketing 15 

2.2 Demand of Fertilizer  16 

2.3 Demand of Pesticide 18 

2.4 Input Demand Function  19 
  

CHAPTER 3 RESEARCH METHODOLOGY  

3.1 Description of the Study Area  

 3.1.1 Lewai and Dekkhina Thiri township 25 

 3.1.2 Selected Village Tracts 25 

 3.1.3 Studied Villages  25 

 3.1.4 Cropping System in Selected Village tracts 25 

3.2 Data Collection and Sampling Method  

 3.2.1 Primary Data Collection 28 

 3.1.2 Secondary Data Collection 30 

 



 

 

 

xi 

 

3.3 Analytical Methods  

 3.3.1 Descriptive Analysis  30 

 3.3.2 Cost and Return Analysis for Rice Production 30 

 3.3.3 Factor Shares in Rice Production 31 

 3.3.4 Purchasing Channel, Costs and Margins 35 

 3.3.5 Input Demand Function of Rice Production 36 

 3.3.6 Empirical Model for the Factors Influenced the Inputs (fertilizer & 

  pesticide) Demand for Rice Production 

37 

  

CHAPTER 4 RESULTS AND DISCUSSION  

4.1 Demographic Characteristics and Cultural Practices of the Sampled 

 Farmers in the Study Areas 

 

 4.1.1 Age, Experience and Education Level of the Sampled Farmers in 

  the Study Areas 

39 

 4.1.2 Family Size, Family Labor and Farm Size of the Sampled Farmers in 

  the Study Areas 

39 

 4.1.3 Livestock Breeding, Farm and Household Assets of the Sampled  

  Farmers in the Study Areas 

40 

 4.1.4 Cropping Pattern of the Sampled Farmers in the Study Areas 44 

 4.1.5 Cultivated Varieties Sown by the Sampled Farmers in the Study Areas  44 

 4.1.6 Sources of Seed of the Sampled Farmers in the Study Areas 44 

 4.1.7 Application of Inputs (fertilizer & pesticide) of the Sampled  

  Farmers in the Study Areas 

46 

 4.1.8 Sources of Credit and Interest Rate of the Selected Farmers in the 

  Study Areas 

50 

 4.1.9 General Constraints and Requirements of the Selected Farmers  

  in the Study Areas, 2009-2010 

50 

4.2  Cost and Return Analysis of Crop Production in the Study Areas  

 4.2.1 Cost and Return Analysis of Rice Production in the Study Areas 52 

 4.2.2 Cost and Return Analysis of Black Gram Production in the Study Areas 59 

4.3 Marketing Function, Channels, Cost and Margin of Agrochemicals 

 (Fertilizer & Pesticide) Market in the Study Areas 

 

 4.3.1 General Characteristics of the Market Participants of Agrochemicals 

  (fertilizer & pesticide) Market in the Study Areas 

64 

 4.3.2 Marketing Activities of the Market Participants of Agrochemicals 

  (fertilizer & pesticide) Market in the Study Areas 

66 

 4.3.3 Purchasing Channels of Agrochemical Market in the Study Areas  74 

 4.3.4 Marketing Cost, Profit and Margin of Agrochemicals   

  (fertilizer & pesticide) Market in the Study Areas 

79 

 

 



 

 

 

xii 

4.4  Factors Affecting the Demand of Agrochemicals (Fertilizer & Pesticide) 

  in Rice Production in the Study Areas 

 

 4.4.1 Descriptive Statistics of Dependent and Independent Variables of Urea 

  Fertilizer Demand Function in Rice Production 

94 

 4.4.2 Descriptive Statistics of Dependent and Independent Variables of       

  T-super Fertilizer Demand Function in Rice Production 

97 

 4.4.3 Descriptive Statistics of Dependent and Independent Variables of 

  Potash Fertilizer Demand Function in Rice Production 

99 

 4.4.4 Descriptive Statistics of Dependent and Independent Variables of 

  Compound Fertilizer Demand Function in Rice Production 

101 

 4.4.5 Descriptive Statistics of Dependent and Independent Variables of Folia

  Fertilizer Demand Function in Black Gram Production 

103 

 4.4.6 Descriptive Statistics of Dependent and Independent Variables of 

  Pesticide Demand Function in Rice production 

105 

  

CHAPTER 5 SUMMARY OF FINDINGS, CONCLUSION AND  

  RECOMMENDATION 

 

5.1 Summary of Findings and Conclusions  

 5.1.1 Demographic Characteristics of Sampled Farmers in Study Areas 107 

 5.1.2 Cost and Return Analysis of Crop Production in Study Areas 108 

 5.1.3 Marketing Function, Purchasing Channels, Cost and Margin of  

  Agrochemicals (fertilizer & pesticide) Market in the Study Areas 

109 

 5.1.4 Factors Affecting the Demand of Agrochemicals (fertilizer &  

  pesticide) in Rice Production in the Study Areas 

111 

5.2 Recommendations and Policy Implication 114 

  

REFERENCES 115 

APPENDICES 119 

 



 

 

 

xiii 

LIST OF TABLES 

TABLE NO.  PAGE 

Table 1.1 Areas sown, harvested and cropping intensity of Myanmar 2 

Table 1.2 Rice production in Myanmar and Neighboring Countries,  

2009-10 

5 

Table 1.3 Sown areas, yield and production of rice in Myanmar 5 

Table 1.4 Imported chemical fertilizers of Myanmar, 2009-2010 9 

Table 1.5 Total production of neem seed pesticide in Myanmar 9 

Table 1.6 The distribution of major agricultural inputs in Myanmar 11 

Table 1.7 Fertilizer utilization in Myanmar and Neighboring Countries 12 

Table 3.1 General description of Lewai and Dekkhina Thiri Township 27 

Table 3.2 General description of the selected village tracts 27 

Table 3.3 Studied villages in the selected village tracts 27 

Table 3.4 Cultivated areas by crops in the selected village tracts,  

2009-2010 

27 

Table 3.5 Retailers, wholesalers and company agents of the agrochemical 

market of the selected areas 

29 

Table 3.6 Effective market price of rice for farmers 33 

Table 3.7 Benefit and costs of the rice production 33 

Table 3.8 Estimating returns to factors of production 34 

Table 3.9 The expected sign of independent variables 38 

Table 4.1 Age, experience and education level of the sampled farmers in 

Paukmyaing and Kyarpin Village Tracts 

41 

Table 4.2 Family size, family labor and farm size of the sampled farmers 

in Paukmyaing and Kyarpin Village Tracts 

41 

Table 4.3 The percentage sampled farmers who had livestock breeding in 

Paukmyaing and Kyarpin Village Tracts 

42 

Table 4.4 Farm and household assets of the sampled farmers in 

Paukmyaing and Kyarpin Village Tracts 

43 

Table 4.5 Cropping pattern of the sampled farmers in Paukmyaing  

Village Tract 

45 

Table 4.6 Cropping pattern of the sampled farmers in Kyarpin  

Village Tract 

45 

Table 4.7 Cultivated varieties by the sampled farmers in Paukmyaing  

and Kyarpin Village Tracts 

45 

Table 4.8 Sources of seed of the sampled farmers in Paukmyaing and 

Kyarpin Village Tracts 

45 

Table 4.9 Utilization of compound fertilizer for rice cultivation in 

Paukmyaing and Kyarpin Village Tracts 

48 

Table 4.10 Utilization of folia fertilizer of black gram cultivation in 

Paukmying and Kyarpin Village Tracts 

49 

Table 4.11 Utilization of pesticide for rice cultivation in Paukmyaing and 

Kyarpin Village Tracts 

49 

Table 4.12 Sources of credit and interest rate of the sampled farmers in 

Paukmyaing and Kyarpin Village Tracts 

51 

Table 4.13 General constraints of the sampled farmers in Paukmyaing and 

Kyarpin Village Tracts, 2009-2010 

51 

 



 

 

 

xiv 

Table 4.14 Requirements for agriculture development responded by the 

sampled farmers in Paukmyaing and Kyarpin Village Tracts,    

2009-2010 

51 

Table 4.15 Enterprise budget of monsoon rice (Manawthukha) production 

in Paukmyaing Village Tract, Lewai Township, 2009-2010 

54 

Table 4.16 Enterprise budget of monsoon rice (Manawthukha) production 

in Kyarpin Village Tract, Dekkhina Thiri Township,  

2009-2010  

55 

Table 4.17 Enterprise budget of summer rice (Shwethweyin) production 

in Kyarpin Village Tract, Dekkhina Thiri Township,  

2009-2010  

56 

Table 4.18 Some measurements of enterprise budgets of monsoon and 

summer rice production by the sampled farmers in 

Paukmyaing and Kyarpin Village Tracts (per hectare basis) 

58 

Table 4.19 Enterprise budget of black gram production in Paukmyaing 

Village Tract, Lewai Township, 2009-2010  

60 

Table 4.20 Enterprise budget of black gram production in Kyarpin 

VillageTract, Dekkhina Thiri Township, 2009-2010 

61 

Table 4.21 Some measurements of enterprise budgets of black gram 

production by the sampled farmers in Paukmyaing and 

Kyarpin Village Tracts (per hectare basis) 

63 

Table 4.22 Age, experience and education level of market participants of 

the agrochemical market in the selected areas, 2009-2010 

65 

Table 4.23 Marketing activities of retailers of fertilizer (urea, t-super and 

potash) market in Lewai and Dekkhina Thiri Townships 

67 

Table 4.24 Marketing activities of wholesalers of fertilizer (urea, t-super 

and potash) market in Pyinmana Township 

67 

Table 4.25 Marketing activities of retailers of compound fertilizer market 

in Lewai and Dekkhina Thiri Townships 

69 

Table 4.26 Marketing activities of wholesalers of compound fertilizer 

market in Pyinmana Township 

70 

Table 4.27 Marketing activities of retailers of pesticides market in Lewai 

and Dekkhina Thiri Townships 

72 

Table 4.28 Marketing activities of wholesalers of pesticides market in 

Pyinmana Township 

73 

Table 4.29 Total marketing cost, profit and margin of urea fertilizer in the 

study areas 

81 

Table 4.30 Total marketing cost, profit and margin of t-super fertilizer in  

the study areas 

81 

Table 4.31 Total marketing cost, profit and margin of potash fertilizer in  

the study areas 

83 

Table 4.32 Total marketing cost, profit and margin of compound fertilizer  

in the study areas 

85 

Table 4.33 Total marketing cost, profit and margin of folia fertilizer in the 

study areas 

87 

Table 4.34 Total marketing cost, profit and margin of Awba pesticides 

(liquid form)  

89 

Table 4.35 Total marketing cost, profit and margin of Awba pesticides 

(solid form) 

89 

 



 

 

 

xv 

Table 4.36 Total marketing cost, profit and margin of Nichimin pesticides 

(liquid form)  

91 

Table 4.37 Total marketing cost, profit and margin of Nichimin pesticides 

(solid form)  

91 

Table 4.38 Descriptive statistics of dependent and independent variables  

in urea fertilizer demand function 

96 

Table 4.39 Factors affecting the demand of urea fertilizer for rice 

production 

96 

Table 4.40 Descriptive statistics of dependent and independent variables  

in t-super fertilizer demand function 

98 

Table 4.41 Factor affecting the demand of t- super fertilizer for rice 

production  

98 

Table 4.42 Descriptive statistics of dependent and independent variables  

in potash fertilizer demand function 

100 

Table 4.43 Factor affecting the demand of potash fertilizer for rice 

production 

100 

Table 4.44 Descriptive statistics of dependent and independent variables  

in compound fertilizer demand function 

102 

Table 4.45 Factors affecting the demand of compound fertilizer for rice 

production 

102 

Table 4.46 Descriptive statistics dependent and independent variables in 

folia fertilizer demand function of black gram production 

104 

Table 4.47 Factors affecting the demand of folia fertilizer of black gram 

production              

104 

Table 4.48 Descriptive statistics of dependent and independent variables  

in pesticides demand function  

106 

Table 4.49 Factors affecting the demand of pesticide for rice production 106 

Table 5.1 Summary demand functions of selected agrochemicals in the 

study areas 

113 

 



 

 

 

xvi 

LIST OF FIGURES 

FIGURE NO.  PAGE 

   

Figure 1.1 Gross domestic product compositions by sector, 2009-2010 2 

Figure 1.2 Composition of total production by different crops in Myanmar,  

2009-2010 

2 

Figure 1.3 Utilization of fertilizers by rice production in Myanmar 11 

Figure 1.4 Utilization of pesticide by rice production in Myanmar 11 

Figure 3.1 Diagram of study areas and sampled farmers 29 

Figure 4.1 Percentage of the cultivated land type of the sampled farmers in  

Paukmyaing Village Tract 

41 

Figure 4.2 Percentage of the cultivated land type of the sampled farmers in 

Kyarpin Village Tract 

42 

Figure 4.3 Percentage of the sampled farmers who used urea fertilizer in the 

study areas 

47 

Figure 4.4 Percentage of the sampled farmers who used t-super fertilizer in 

the study areas 

47 

Figure 4.5 Percentage of the sampled farmers who used potash fertilizer in 

the study areas 

48 

Figure 4.6 Purchasing channel of fertilizers (urea, t-super and potash) 

market in the study areas (Paukmying and Kyarpin Village 

Tracts) 

76 

Figure 4.7 Purchasing channel of compound fertilizer market in the study 

areas (Paukmying and Kyarpin Village Tracts) 

77 

Figure 4.8 Purchasing channel of folia fertilizer and pesticides market in the 

study areas (Paukmying and Kyarpin Village Tracts) 

78 

Figure 4.9 Comparison of Total Gross Marketing Margin for different 

fertilizers 

93 

Figure 4.10 Comparison of Total Gross Marketing Margin for pesticide via 

different agrochemical companies 

93 



 

 

 

xvii 

LIST OF APPENDICES 

  PAGE 

Appendix 1 Total production of neem seed pesticide in Myanmar 119 

Appendix 2 Utilization of fertilizers by crop in Myanmar 120 

Appendix 3 Utilization of pesticides by crop in Myanmar 121 

Appendix 4 Fertilizer utilization in Myanmar and ASEAN Countries 122 

Appendix 5 The map of Lewai Township showing the selected village tract 123 

Appendix 6 The map of Dekkhina Thiri Township showing the selected 

village tract 

124 

Appendix 7 Enterprise budget of monsoon rice (Manaw Thu Kha) 

production in Paukmyaing Village Tract, Lewai Township 

125 

Appendix 8 Enterprise budget of monsoon rice (Manaw Thu Kha) 

production in Kyarpin Village Tract, Dekkhina Thiri Township 

126 

Appendix 9 Enterprise budget of summer rice (Shwe Thwe Yin) 

production in Kyarpin Village Tract, Dekkhina Thiri Township 

127 

Appendix 10 Enterprise budget of winter crop (black gram) production in 

Paukmyaing Village Tract, Lewai Township 

128 

Appendix 11 Enterprise budget of winter crop (black gram) production in 

Kyarpin Village Tract, Dekkhina Thiri Township 

129 

Appendix 12 Some measurements of enterprise budgets of monsoon and 

summer rice production per acre basis by the sampled farmers 

in the study areas 

130 

Appendix 13 Some measurements of enterprise budgets of black gram 

production per acre basis by the sampled farmers in the  

study areas 

130 

Appendix 14 Utilization of fertilizer (urea) for rice cultivation in the  

study areas 

131 

Appendix 15 Utilization of fertilizer (t-super) for rice cultivation in the 

study areas 

131 

Appendix 16 Utilization of fertilizer (potash) for rice cultivation in the  

study areas 

131 

Appendix 17 Utilization of pesticide of rice cultivation in the study areas 132 

Appendix 18 Model summary of urea demand function 133 

Appendix 19 Model summary of t-super demand function 134 

Appendix 20 Model summary of potash demand function 135 

Appendix 21 Model summary of compound demand function 136 

Appendix 22 Model summary of folia demand function 137 

Appendix 23 Model summary of pesticide demand function 138 



 

 

 

xviii 

LIST OF ABBREVIATIONS 

 

 

ASEAN Association of South East Asian Nations 

CSO Central Statistical Organization 

DAP Department of Agricultural Planning 

DOA Department of Agriculture 

EU European Union 

FAO Food and Agriculture Organization 

FAOSTAT Food and Agricultural Organization Statistical Database 

FADINAP Fertilizer Advisory, Development and Information Network for 

Asia and Pacific 

GDP Gross Domestic Product 

ha Hectare 

IFDC International Fertilizer Development Center 

IFPRI International Food Policy Research Institute 

KCl Potassium Chloride 

MADB Myanma Agriculture Development Bank 

MAS Myanma Agriculture Service 

MOAI Ministry of Agriculture and Irrigation 

MOC Ministry of Commerce 

MOGE Myanmar Oil and Gas Enterprise 

MPE Myanmar Petrochemical Enterprise 

Mt Metric Ton 

OLS Ordinary Least Square 

PDD Procurement and Distribution Division 

SAS Statistical Analysis System 

SLRD Settlement and Land Record Department 

SOEs State Owned Enterprises 

SPSS Statistical Packages for Social Science 

UN United Nation 

US United State 

USA United State of America 

USDA United State Department of Agriculture 

YAU Yezin Agricultural University 

RAVC Return Above Variable Cost 

TR Total Revenue 

TVC Total Variable Cost 

RAVCC Return Above Variable Cash Cost 

TVCC Total Variable Cash Cost 

NB Net Benefit 

TLC Total Labor Cost 

TFLC Total Family Labor Cost 

THLC Total Hired Labor Cost 

TFMD Total Family Man Day 

THMD Total Hired Man Day 

GM Gross Margin 

GB Gross Benefit 

TC Total Cost 

BCR Benefit Cost Ratio 



 

 

 

xix 

 

LIST OF CONVERSION FACTORS 

 

 

 

 

 

1 Basket of Paddy = 46 lb (20. 86 Kg) 

1 Basket of Black Gram = 72 Kg 

1 Hectare =  2.471 Acres 

1 Metric Ton = 1000 Kilogram 





CHAPTER 1 

 

INTRODUCTION 

 

 The process of economic development and its growth in the early stages of a 

developing country mainly depends upon the progress of agricultural sector. This sector 

occupies a predominant position in the economy. Agriculture is a source of income, 

employment and export earnings of the country and it plays as a central to the economic 

performance of developing countries. Rural societies in developing countries are directly 

dependent on the agricultural sector and urban dwellers rely mainly on agriculture to 

provide food security and sustainable economic growth (Goldin 1990).  

 Myanmar is an agricultural country as many other developing countries and its 

economy mainly depends on the agriculture sector. It contributed to about 32 % of the 

country’s GDP (Figure 1.1), 17.5% of total export earnings and employed 61.2% of the 

labor force in 2009-2010 (DAP 2011). In Myanmar, more than 60 different crops are 

grown based on the prevalence of different agro-ecological zones. The crops are generally 

classified into eight groups: cereals, pulses, oil-seeds, industrial crops, fruits, vegetables, 

culinary crops and other crops. The total sown area was about 23.36 million hectares and 

net sown area was 13.64 million hectares in 2009-2010.  

 The cereal crop constituted the largest share with 34% of the multiple crop sown 

areas followed by pulses and oilseed crops (Figure 1.2). Thus, the country’s cropping 

intensity had increased from 119.6% in 1988-1989 to 171.2% in 2009-2010 (SLRD 2010) 

(Table 1.1). In order to increase the foreign exchange earning from agriculture sector, 

concerted efforts are being made for increased production of four major crops, namely 

paddy, pulses, cotton and sugarcane.   

 The state has laid down 12 political, economic and social objectives in its 

endeavors to establish a peaceful, modern and developed nation. One of the major 

economic objectives is “development of agriculture as a base and all-round development of 

other sectors of the economy as well”. The main objectives of the agriculture sector are (i) 

prior to fulfill the needs of local consumption; (ii) export of more surpluses of agricultural 

products for the increase of foreign exchange earnings; (iii) assistance to rural development 

through agricultural development. 



Trade (21.4 %)

Servise (16.1 %) 

Construction (4.4%)  

 Electric Power (0.2 %)

Industry (17.3 %)
 Mining (0.6 %)

Energy (0.1 %) 

 Forestry (0.4 %)

Livestock (7.6 %) 

 Agriculture (31.9 %)

 

Figure 1.1 Gross domestic product compositions by sector, 2009-2010 
Source: DAP, MOAI, 2011 

 

Others (23%)

Industrial Crops (5%)

Pulses (19%)
Oil Crops (16%)

Other Cereals (3%)
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Figure 1.2 Composition of total production by different crops in Myanmar, 2009-2010 
Source: DAP, MOAI, 2011 

 

 

Table 1.1 Areas sown, harvested and cropping intensity of Myanmar 

(000, hectare) 
 

Year Net Area 

Sown 

Area Sown 

More than Once 

Gross Area 

Sown 

Gross Area 

Harvested 

Cropping 

Intensity (%) 

2004-2005 11414.8 6016.2 17431.4 16711.0 152.7 

2005-2006 11938.1 6816.3 18754.4 17939.3 157.1 

2006-2007 12612.7 7792.4 20405.1 19024.7 161.8 

2007-2008 13224.2 8892.8 22117.0 19747.1 167.3 

2008-2009 13489.3 9471.9 22961.1 20137.2 170.2 

2009-2010 13644.7 9717.9 23362.6 20457.7 171.2 

Source: SLRD, MOAI, 2010 
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1.2 Rice Production in Myanmar 

 

 Rice is the most important crop for Myanmar people and sustainable growth in 

paddy production is a key to economic growth and poverty alleviation. About 70% of the 

total population resides in rural areas and their main livelihoods depend on agriculture. 

Therefore, national planners have always given high priority to increasing rice production. 

The major policy objectives of Ministry of Agriculture and Irrigation are to increase 

production for self sufficiency and to produce an export surplus to boost Myanmar's 

foreign exchange earnings.  

 In order to boost rice production for the self-sufficiency and foreign exchange 

earnings, the summer rice program was introduced in 1992-93 by using high yielding 

varieties with proper irrigation system. Increasing new cropping areas through land 

development, cultivation of multiple cropping to enhance the cropping intensity and 

sourcing water for crops are practiced in collaboration with farmers.  

 In order to accelerate agricultural production, particularly of smallholder farmers, 

by enabling micro economics environment is created through financing crop production, 

providing credit for inputs as well as high production technology, high-yielding seeds and 

chemical fertilizers. Modern inputs like high-yielding seeds and chemical fertilizers may 

be possible increased yield and production with proper irrigation system. Total irrigated 

area had increased to 3.12 million acres after 1988-89. The completed dams between 1988 

and 2010 were 233, further increasing the irrigable area of 3 million acres (DAP 2011).  

 Myanmar is trying to promote the agricultural productivity especially of rice 

through research and development in crop production technology coupled with cost 

minimization and increased market potential. In accordance with national planning targets, 

cultivation of rice was being implemented, aiming to meet the total area of 8.3 million 

hectares, comprising 7.0 million hectares under monsoon rice and 1.3 million hectares 

under summer rice in 2010-2011.  

 The government's policy measures to promote agricultural production included 

development of land resources for agricultural expansion, provision of adequate irrigation 

water for agricultural purposes, support for agricultural mechanization, accelerated transfer 

of improved new technologies and development and utilization of high yielding quality 

seeds. Accordingly, production has increased considerably, but the income levels of the 

farmers in real terms had not.  
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 Production was controlled through various regulations governing such areas as the 

supplies of inputs and provision of loans, choice of crops to grow, and assigning the 

priorities to the crops, among others. At present, the Ministry of Agriculture and Irrigation 

(MOAI) has been implementing 61 high technology rice production townships throughout 

the country by integrating agricultural technologies couple with intensive use of inputs in 

order to promote per unit area yield of rice, enabling to increase national rice production 

level.  

Since the early development of agricultural practices, people have always sought 

different ways to increase their crop yield. Notable were the use of organic and inorganic 

fertilizers, insecticides, fungicides, herbicides and improved cultivars. The early use of 

pesticides included a variety of substances such as urine, vinegar, tobacco, and similar 

simple compounds. Agrochemicals were used extensively in modern farming. Rice farmers 

used agrochemicals during rice cultivation as a fertilizers, insecticides, herbicides and 

fungicides. After harvesting, during storage, most cereals were dosed again with several 

chemicals to protect them from pests and diseases. 

 The world’s rice production fluctuated approximately 686 million metric ton and 

production of Asia was 622 million metric ton in 2009-2010. According to the situation of 

rice production in Myanmar, total rice sown area had reached to 8.07 million hectares 

(34%) of the total cultivated area, total production was 33 million metric ton and total 

export was 0.8 million metric ton. The comparison of rice production between Myanmar 

and other main Asian rice producing countries are shown in Table 1.2. 

 The total sown area of rice in Myanmar has increased from 6.45 million hectares to 

8.07 million hectares, the total production also increased from almost 21.92 million metric 

ton to about 32.68 million metric ton between 2001-2002 and 2009-2010. Average yield 

per hectare was also increased from 3.42 metric ton to 4.1 metric ton. Total rice sown area, 

yield and production in 9 years period from 2001-2002 to 2009-2010 are shown in Table 

1.3. 
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Table 1.2 Rice production in Myanmar and neighboring countries, 2009-2010 
 

Country Harvested Area 

(Million ha) 

Yield 

(Mt/ha) 

Production 

(Million Mt) 

Export 

(000, Mt) 

World 159 4.31 686 33081 

Asia 142 4.38 622 24943 

China 29 6.56 193 1325 

India 44 3.37 148 6450 

Indonesia 12 4.89 60 1.2 

Bangladesh 12 3.99 47 19 

Vietnam 7 5.22 39 4558 

Thailand 10 2.96 32 9196 

Myanmar 8 4.06 33 818 

Philippines 4 3.77 17 0.4 

Cambodia 3 2.75 7 2.6 

Lao PDR 0.8 3.55 3 - 

Malaysia 0.6 3.59 2 0.2 

 Source: DAP, MOAI, 2011 
  

 

 

 

 

Table 1.3 Sown areas, yield and production of rice in Myanmar 
 

Year Sown Area 

(Million ha) 

Yield 

(Mt/ha) 

Production 

(Million Mt) 

2001-2002 6.45 3.42 21.92 

2002-2003 6.49 3.42 21.81 

2003-2004 6.54 3.54 23.14 

2004-2005 6.86 3.64 24.75 

2005-2006 7.39 3.75 27.68 

2006-2007 8.12 3.83 30.92 

2007-2008 8.09 3.93 31.45 

2008-2009 8.09 4.03 32.57 

2009-2010 8.07 4.06 32.68 

Source: DAP, MOAI, 2011 
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1.2 Agrochemical Sector in Myanmar 

 

1.3.1 Domestic Production and Import of Fertilizers 

 

 Before 1988, fertilizer prices were heavily subsidized by the government. Since 

then, the government had removed the subsidies on all. Subsequently, the market prices 

have risen to international level and the government has also allowed the private sector to 

import and distribute fertilizers. Despite the increase in prices, few private sector 

companies are willing to import and distribute fertilizers due to government’s liberalization 

agricultural import through the trade policy. 

 The Fertilizer Law was enacted on 1
st
 October 2002 for the management of 

fertilizer utilization, production and distribution. The objectives of this Law were (a) to 

enable supporting the development of agricultural sector which is the basic economy of the 

State; (b) to enable supervision and control the fertilizer business systematically; (c) to 

enable growers to use fertilizer of quality in conformity with the specifications; (d) to 

support the conservation of soil and environment by utilizing suitable fertilizer; (e) to 

enable carrying out of educative and research works extensively for the systematic 

utilization of fertilizer by the agriculturalist; and (f) to cooperate with government 

departments and organizations, international organizations and local and foreign non-

governmental organizations regarding fertilizer business. 

Chemical use in agriculture has an important role in increasing yield and protecting 

plants. The domestic fertilizer industries in Myanmar mostly produce urea fertilizer with 

the sources of natural gas in the country. Production of urea is stagnant, even though there 

was excess capacity in these plants. The Myanmar Oil and Gas Enterprise (MOGE) prefers 

to export natural gas in order to obtain much needed foreign exchange, and thus supplies of 

gas to the urea plants have been decreasing. The primary constraint to the low fertilizer 

production is a lack of raw material. The deficit fertilizer supply has encouraged increase 

of imports. Smaller amounts of compound fertilizer, bio- fertilizer and foliar fertilizers 

were produced by both state owned enterprises and private companies from imported raw 

materials.  

Fertilizer plants in Myanmar are scattered in Salay, Kyunchaung and Kyaw Swa, 

producing annually a total of 100,000 tons of urea and meeting only 6.6% of the total 

demand of about 1.5 million tons normally. Since the demand for fertilizer exceeds 

domestic production, large quantities of fertilizer were imported. Despite government 

attempts to boost private imports by providing import duty exemption, private sector 
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continued to be the main importer. Fertilizer is among major import goods of Myanmar. 

According to earlier report, Myanmar imported 400,000 tons of fertilizer in the fiscal year 

2007-08 for cultivation of 44 million acres (17.82 million hectares) of agricultural crops. 

Myanmar also imported 125,000 tons of fertilizer through border trade in the first half 

(April-September) of the fiscal year 2008-09. The fourth fertilizer plant in Yangon 

(Myaungtaga) was completed in 5
th

 December 2010. Myanmar is building one more 

fertilizer plant in Pathein, Ayeyawaddy division, in a bid to meet its domestic demand. The 

plant, which will become the fifth state-owned one, will produce 500 tons of fertilizer a 

day as the four existing ones do on completion (http://english.people.com.cn/90001/90777/ 

90851/6579919.html). Total amount of chemical fertilizer imported by Myanmar in the 

year 2009-2010 are shown in Table 1.4. 

 

1.3.2 Domestic Production and Import of Pesticides 

 

The use of pesticides had started in Myanmar only in the 1960 and the amount of 

their use was relatively very low. Since then the import and distribution was solely done by 

the concerned agency of the Government. Annual consumption of pesticides was about 

1,618,615 pounds in solid pesticide and 660,051 gallons in liquid pesticide in 2009-2010 

(CSO 2011). All chemical pesticides were imported as finished products, although one 

plant near Yangon set up with assistance from the United Nations Industrial Development 

Organization formulates cypermethrin, diazinon, endosulfan, fenitrothion and phenthoate. 

Approximately 77% of pesticides are used on paddy, groundnuts, cotton and vegetables 

production.  

According to the data from the Myanmar Agriculture Service, there are three bio-

pesticide factories in upper Myanmar process neem seed extract in Plait, Pakokku and 

Magway townships. The productions from these factories were increased from 1,729 

gallons to 20,767 gallons during the period of 2005 and 2010 (Table 1.5). Detailed data are 

described in Appendix 1. 

A Pesticide Law was enacted on 11 May, 1990 for the management of pesticide 

utilization, production and distribution. A registration system followed the standard 

procedures laid down by the FAO and WHO. The Pesticide Registration Board was 

formed in 1992. Furthermore the Plant Pest Quarantine Law was enacted on June 1993. 

Among others, it embodies quarantine procedures as, the prevention of entry of pests and 

its quarantine, the suppression from spread; disinfection treatment of plant products for 

http://english.people.com.cn/90001/90777/%2090851/6579919.html
http://english.people.com.cn/90001/90777/%2090851/6579919.html
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export and issuance of phytosanitary certificates. The Plant Protection Division, under the 

Department of Agriculture is assigned with technically qualified staff to carry out plant 

protection activities, and well assisted by trained staff at State/Division and District levels 

and other designed points.  

The Plant Protection Section of the Department of Agriculture has 14 teams which 

work with extension staff in every state. They remain engaged in efficient trials for 

insecticides, fumigation operations on export commodities, issuance of certificate, 

developing integrated pest management practices, prevention and controlling plant 

diseases, performance and evaluation in quality control, and technical support to the 

Pesticide Registration Board. The Department of Agriculture has responsibility to test 

pesticides for efficacy and directs pesticide importers to ensure the content conforms to the 

label. Before the market oriented economic reforms, pesticides were imported only by 

government agencies.  

The most commonly used pesticides in Myanmar are diazinon, phenthoate, 

fenitrothion, phosphamidon, monocrotophos, carbaryl, deltamethrin, cypermethrin and 

cartap hydrochloride, carbofuran. These pesticides are used by all crops especially rice, 

pulses, cotton, sugarcane etc.  Restrictions were in place on methyl bromide, phosphine, 

bromidialone, zinc phosphide, brodifacoum, fenthion and DDT, and aldrin would be 

banned when existing stocks were exhausted.  

The data of pesticide consumption in Myanmar points out that the pesticide 

consumption is very low compared with many neighboring countries. The agriculture use 

pesticides contribute to 90 % of total amount. The annual import of pesticides remained 

low at about 800 Mt in 1995-96, but after 1998-99, it rose up to about 3000 Mt including 

imported of government agencies and private companies (FAO, Corporate Document 

Repository,http://www.fao.org/docrep/008/af340e/af340e0e.htm.). However, it is expected 

that pesticides utilization will definitely increase in the future, as Myanmar gets more and 

more into producing high quality agricultural produces and crop intensification.  
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Table 1.4 Imported chemical fertilizers of Myanmar, 2009-2010 

No Chemical Fertilizers Amount (Tons) 

1 Urea 159,287.74 

2 Compound 41,463.21 

3 Phosphate 26,768.50 

4 Potassium 17,095.00 

5 Sulphate 5,719.00 

6 Organic 1,367.00 

7 Foliar 834.08 

8 Gypsum 164.00 

 Total 252,698.53 

 Source:http://www.organic.moc.go.th/upload/SpeakerPresentation/4%29%20Myanmar-  

             %20San%20San%20Win.pdf?Mode=1&pGroup=05 

 

 

 

 

 

     Table 1.5 Total production of neem seed pesticide in Myanmar 

 

Year Pesticide 

(Gal) 

Oil 

(Ton) 

Neem Cake 

(Ton) 

2005-2006 1729.11 43.31 136.70 

2006-2007 1776.67 25.92 82.55 

2007-2008 2288.89 19.46 59.70 

2008-2009 5025.78 30.39 94.35 

2009-2010 20767.11 179.38 560.80 

         Source: MAS, MOAI, 2010 
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1.2.3 The Distribution of Fertilizers and Pesticides in Myanmar  

 

The amount of fertilizer distributed by MOAI was less than the total amount of 

utilized fertilizer. Farmers are able to procure fertilizers on the open market from private 

traders. The government official price of fertilizer was kept low for 15 years until 1987-88 

(FADINAP 1987), but after the 1990s, it rapidly increased to a level close to the 

international price. Since the government was obliged to withdraw subsidies, the price was 

raised in the market.  

In 2004-05, the distribution of fertilizer by MOAI was 11,215 metric ton and it was 

decreased to 7,560 metric ton in 2009-10. And the distribution of pesticides by MOAI was 

20,337 pound in solid pesticide and 36,788 gallons in liquid pesticide in 2004-05. 

However, it was decreased to 6,730 pound in solid pesticide and 1,667 gallons in liquid in 

2009-2010 (Table 1.6).  

According to the data from CSO, the utilization of fertilizer by paddy production in 

2000-01 was 215,176 metric ton and it was decreased to 4,716 metric ton in 2008-09. 

Therefore, at present, the utilization of fertilizers (NPK) in crop production was very low. 

The utilization of fertilizer and pesticide by crops were shown in Figure 1.3 and 1.4. The 

detailed data are shown in Appendix 2 and 3. 

In 2009, the utilization of fertilizer in Myanmar was 5.0 kilogram per hectare and 

according to the comparison with other main Asian countries such as Thailand and 

Vietnam. Thailand utilized 100.7 kilogram per hectare and Vietnam was 262.4 kilogram 

per hectare (FAO 2009) (Table 1.7). Therefore, it was clear that fertilizer application per 

hectare was so far below in Myanmar compare with the neighboring countries. The 

comparison of fertilizer utilization in Myanmar and ASEAN Countries are described in 

Appendix 4. 
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Table 1.6 The distribution of major agricultural inputs by MOAI 
 

Particular Unit 2004-05 2005-06 2006-07 2007-08 2008-09 2009-10 

Fertilizers Mt 11,215 11,762 13,612 7,687 10,570 7,560 

 Urea  Mt 4,993 5,912 8,953 6,254 6,622 5,655 

 T-Super Mt 1,839 2,092 863 304 234 166 

 Potash Mt 1,714 1,302 316 208 205 140 

 Compound Mt 2,669 2,456 3,480 921 3,509 1,599 

Pesticides        

 Powder lbs 20,337 8,172 9,512 1,887 4,385 6,730 

 Liquid gal 36,788 11,566 7,492 37,962 7,992 1,667 

Source: CSO, 2010 
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Figure 1.3 Utilization of fertilizers by rice production in Myanmar 
Source: CSO, 2009 
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Figure 1.4 Utilization of pesticide by rice production in Myanmar 
Source: CSO, 2009 
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Table 1.7 Fertilizer utilization in Myanmar and neighboring countries  

 (Kg/ha) 

Countries 1999 2000 2001 2002 2003 2009 

World 92.0 88.3 89.6 91.9 98.9 107.2 

Asia 123.2 116.2 116.9 122.7 - - 

Myanmar 15.9 19.6 9.0 12.5 9.5 5.0 

Thailand 91.7 81.1 87.2 87.8 120.9 100.7 

Vietnam 264.8 278.6 215.6 222.1 253.2 262.4 

India 106.4 98.4 102.0 94.8 98.9 156.2 

China 252.9 231.5 229.4 258.7 336.2 432.1 

Japan 295.7 300.7 282.4 269.6 311.2 219.0 

Source: FAO, 2009 
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1.4 Rationale of the Study 

 

 Myanmar is still predominantly an agricultural country. The majority of 

Myanmar’s population live in rural areas and much of the nation’s wealth are generated 

there. Most of the country’s poor are rural farmers and landless. The majority of families 

for rice farming are being still at subsistence level. Therefore, it is needed to find out the 

constraints to increase yield of rice production in order to improve the welfare of rice 

farmers.  

 Although Myanmar is an agricultural country, with the vast land and aquatic based 

resources, the level of agrochemicals use in the sector is considerably low. Input of 

chemical fertilizers in rice fields of Myanmar was estimated to be very low according to 

Hossain and Singh (2000), the rate of total fertilizer consumption in Myanmar was the 

lowest among all major cereal producing countries in Asia. 

Majority of farmers are insufficient in financial investment to buy quality seeds and 

inputs such as fertilizers and pesticides. The price of fertilizers, pesticides, fungicides and 

herbicides are rather expensive. Formal credit availability of farmers does not cover cost of 

rice production. Thus, this situation limits the utilization of inputs in rice production. The 

problem was that farmers had no alternative but to depend on these inputs which are 

mostly imported on a purely commercial basis.  

Price hikes of inputs such as chemical fertilizer, diesel oil and agricultural 

machinery also had a serious negative effect on paddy production. The support of domestic 

fertilizers declined because of the decreasing of producing factories and difficulty of 

obtaining raw materials for the fertilizer factories. For the fertilizer industry the major 

constraints differ depending on whether the firms were State Owned Enterprises (SOEs) or 

private enterprises. For both types of enterprises, the major constraints were the lack of 

reliable supplies of electricity to produce fertilizers.  

For the farmers, there are low incentives to apply more fertilizer in order to boost 

yields since the ratio of fertilizer prices to crop price is disincentive. With the significant 

increases in fertilizer prices over time it is probable that the demand for fertilizer had 

decreased significantly. Farmers’ purchasing power for inputs had been eroded by 

increasing costs of production while output prices had remained stagnant. The requirement 

of capital investment, input demand especially fertilizers and pesticide and rice varieties 

are closely linked problems for farmers. Differentiated high amount of agro-chemical input 
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and that leads to the capital requirement problems for the rice production. Therefore, the 

economic study on the demand of inputs in rice production is needed to be carried out with 

the following objectives. 

1.4 Objectives of the Study 

The major objective of the study is to analyze the marketing channel and demand of 

agrochemicals for rice production in the study area. The specific objectives are as follows: 

 

(1) To observe the socio-economic characteristics, cultural practices, cost and 

benefit of the rice farmers in the study area, 

(2) To identify the commonly used agrochemical purchasing channels in the 

study area, 

(3) To analyze the fertilizer demand functions of rice production by the selected 

rice farmers, and  

(4) To examine the factors influencing the pesticide demand for rice production 

in the study area. 

 

 

 



CHAPTER 2 

 

LITERATURE REVIEW 

 

2.1 Fertilizer and Pesticide Marketing 

 

 Salasya et al. (1998) examined an assessment of the adoption of seed and fertilizer 

packages and the role of credit in smallholder maize production in Kenya. Logic model 

was used to analyze the factors affecting the adoption of improved maize varieties and the 

use of fertilizer. This study was undertaken to describe maize farmers' current 

circumstances and practices, identify socioeconomic and factors affecting the adoption of 

improved maize seed and fertilizer, and determined the role of credit in the use of seed and 

fertilizers.  

Fernandez and Just (2007) stated that major crop production was increasingly 

dominated by inputs for which benefits can be appropriated by use of market power and 

showed that lack of competition in post-patent pesticide markets explains 30-50% of 

current prices concentration in post-patent pesticide markets explains 30-50% of pesticide 

price and that the benefits from competition for farmers and consumers combined were 

30-90% of competitive market revenue. These effects occurred largely as a transfer from 

individual pesticide firms to farmer and consumers as generic entry tended to lead to more 

competitive pricing.  

Qiao et al. (2003) stated that the producer benefit from input market and trade 

liberalization of fertilizer in China. They explored whether input markets had emerged to 

spread the benefits of increased production and more open access to international sources 

of fertilizer and analyze the extent to which fertilizer prices were burdened by transaction 

costs and the extent of price integration in fertilizer markets. 

Chianu et al. (2008) investigated that although the number of agro-inputs dealers in 

Western Kenya had been growing. This study interviewed 130 agro-input dealers in Kenya 

to analyze challenges and opportunities in input delivery. Results indicated that there had 

been a steady annual growth (2-22%, with mean of 16%) in their number. Other services 

provided by agro-dealers were input information (75%) respondents, credit (13%), bulk 

breaking (8%) and spraying (4%). Inputs selling price increased with distance to markets; 

long distances to market disconnect villages from input supply chain. High transport cost 

(53%), low demand (30%), lack of market information (21%), lack of storage facilities 
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(13%), and limited business knowledge (12%) were the most important constraints faced 

by agro-dealers. Policies and institutional frameworks suggested by dealers to streamline 

input trade were associated. 

 Huang and Chen (2003) stated that focus on the agricultural input and output 

markets. Beyond the impact that had occurred through output markets, liberalization trade 

and domestic markets also can affect producers through the effects on agricultural inputs. 

The empirical results stated that transportation costs were, in general, statistically 

significant but not large. When compared to the transaction costs experienced in the grain 

economy, it should be noted that transaction costs of fertilizer were significantly lower. In 

case of urea fertilizer in south China in 1997-1999, the estimated result showed that only 

57% of markets showed signs that prices were moving together, while the number 

increased to 67% for the 2000-2002. They also founded that the falling prices for inputs, 

fertilizer had increased profits and provided incentive to increase production. 

 Inputs (fertilizer and pesticide) marketing has room for increasing agricultural 

production. The review of recent efforts to promote agrochemical market development has 

a very important role to play in promoting the expansion of inputs use of farmers.  

 

2.5 Demand of Fertilizer  

 

There are many studies that have estimated the demand for fertilizer or for the 

specific nutrients (Nitrogen, Phosphorous and Potassium). In developed countries, it is 

generally agreed that fertilizer demand is price inelastic. This may be due to lack of an 

economic substitute to chemical fertilizer. Generally, in less developed countries the 

demand for fertilizer is thought to be more elastic under the assumption of readily 

available substitutes such as manure and other organic materials. However, the demand for 

fertilizer may differ from country to country due to the factors such as cultural practices, 

climate, soil type, crop grown and farm structure (Ekanayake 2005). 

The demand for fertilizer as a main input in agriculture has been the focus of many 

studies over the years. The early studies include work by Griliches (1958, 1959). In 

general, emphasis has been on national or regional demand estimates for total fertilizer or 

nutrient application on all crops. 

Chianu et al. (2008) investigated that although the number of agro-inputs dealers in 

Western Kenya had been growing, the growth was still a far cry from what was required to 

ensure that smallholder farmers, especially those in far away rural communities, had 
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adequate access to agro-inputs. Low use of inputs by farmers, due to face market 

constraints that reduced profitability of input use, was one to the factors responsible for the 

gap between potential and actual yields.  

 Kherallah et al. (2000) and Kydd et al. (2002) investigated that although there have 

been pockets of increased input use (eg. some export crop sectors), the vast majority of 

Africa's smallholder farmers rarely use modern inputs, particularly farmers located in 

remote areas (where poor transport infrastructure increases input and reduces output 

prices) and those specializing in non-tradable food crops, which were subject to high 

seasonal and inter-annual price fluctuations. Fertilizer/crop price ratios increased 

substantially after reforms, making agricultural input use less attractive to farmers (IFPRI, 

2000 cited in Westlake, 2002). 

 Decades of slow growth in the use of modern inputs had resulted in many missed 

opportunities to increase African agricultural productivity and incomes. Unless efforts 

were made to significantly increase fertilizer use and adoption of improved; fertilizer- 

responsive seed varieties, productivity and income growth were likely to remain low 

(IFDC, 2001; Westlake, 2002). 

 Burrell (1989) had estimated that the demand for fertilizer in the United Kingdom. 

The study used three different modeling approaches with two different data sets (nitrogen 

and all fertilizers). The study found that the elasticity with respect to crop price was about 

-0.1 and -0.3 for all fertilizers in most versions of the system model. This means that 

demand for nitrogen fertilizer was more sensitive to its own price than was the case for 

phosphate and potash fertilizer. 

 Gunawardena and Flinn (1987) reported that the analysis of supply response and 

fertilizer demand in rice sector in Sri Lanka, estimated short run production elasticity by 

using micro level data. The study concluded that, both own price elasticity (0.15) and 

cross price elasticity with respect to hired labor (-0.12) and fertilizer (-0.01) indicated an 

inelastic production response implying a relatively small incentive to increase  paddy 

production in response to increase in the price of paddy, or reduction in the price of 

fertilizer. Hence, the results suggested that the guaranteed price scheme and the fertilizer 

subsidy provide small incentive to increase paddy production. 

 Sidgi (1997) reported that the fertilizer price was a significant factor on the 

demand for fertilizer. And fertilizer subsidy reduction would increase the efficiency in 

fertilizer application on farm. Moreover the fertilizer both nominal price, real price and 

relative prices had an effect on the total Urea and T-super input demand but they did not 
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have an effect on the total Potassium Chloride  input demand. Long-run elasticity of 

demand for Urea and T-super was more elastic in long run than short-run because of 

technological progress, social economic development, and extension programme 

conducted by government (Zainuri 1993). Santoso et al. (1983) found that the factor 

affecting the demand function for fertilizer were the ratio of fertilizer price and output 

price, area type, variety, farmers’ knowledge of fertilizer utilization. 

 Salasya et al. (1998) examined an assessment of the adoption of seed and fertilizer 

packages and the role of credit in smallholder maize production in Kenya. The study 

showed that secondary education, cattle ownership, use of hired labor, the farmer's 

location and access to extension were significant factors influencing the adoption of 

improved maize varieties. Cattle ownership, use of hired labor, the farmer's location, use 

of manure and membership in an organization were significant factors influencing the 

adoption of fertilizer. Making credit available to farmers is important way of increasing 

the adoption of improved maize technologies and improving the level of production. 

 In developing countries, as Myanmar, the fertilizer demand is influenced on many 

factors such as income of farmers, market price of fertilizers, education level of farmer, 

assessment of credit, yields and output price. 

 

2.6 Demand of Pesticide  

 

Before the 1960s, pesticides were consumed mostly in industrialized nations. With 

agricultural modernization in developing countries in the mid-1960s, exports to the Third 

World became an important part of the global pesticide industry. In the 1960s and 1970s, 

the United States, Britain, Germany, France, Switzerland, Italy, and Japan accounted for 

75% of world chemical production and provided approximately 85% of all agro- 

chemicals used in Asia (Boardman 1986). 

A large proportion of the pesticides exported to the developing countries consist of 

products that were no longer used in the developed countries on experimental and health 

grounds. Weir and Shapiro (1981), for instance, pointed out that at least 25% of United 

State pesticide exports were products that were banned, heavily restricted, or have never 

been registered for use in the United States.  

Warburton et al.(1995) also reported that the vast majority of insecticides used in 

developing Asian countries were classified as highly hazardous category I and II 

chemicals by the World Health Organization and that many of them have been banned for 
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agricultural use in most developed countries. These insecticides include the organochlo      

-rine, endosulfan; organophosphates, such as methyl parathion, monocrotophos, and 

chlorpyrifos; carbamates, such as carbaryl, and carbofuran; and pyrethroids such as 

cypermethrin and deltamethrin. However, these chemicals continue to be widely used in 

tropical Asia, either because of ignorance or substantially lower costs compared to safer 

alternatives. Both the type and quantity of pesticides used vary considerably from country 

to country and crop to crop. Herbicides dominate North American and European domestic 

markets, but insecticides were more commonly used elsewhere in the world, especially in 

the Asia-Pacific region. The share of East Asia in global pesticide consumption was 14%, 

but this region accounted for 54% of Asia’s pesticide utilization.  

Wood Mackenzie Ltd. (1993) reported that, Japan alone accounted for 62% of all 

pesticides used in Asian rice production: 46% of the region’s rice insecticides, 71% of 

herbicides, and 72% of its fungicides in 1993. The next largest users of rice pesticides in 

Asia were South Korea, China, and India, at 12%, 11%, and 7% respectively. 

The intensification of agriculture in many developing countries is accompanied by 

use of pesticides. However, the behavior of pesticides affected to the environment. In 

demand of pesticide in crop production, pesticide efficacy and safety are necessary to 

consider for the consumers. 

 

2.7 Input Demand Function 

 

Qiao et al. (2003) stated that the producer benefit from input market and trade 

liberalization of fertilizer in China, illustrated that the conceptual framework of the price 

determination across China's regions exhibited characteristics. They undertake a 

multivariate analysis of the relationship between price and several factors, including the 

distance from China's main ports and dummy variables that hold the cities and time 

periods of analysis constant. And also they tested for market integration by using the 

application of the two-step estimation process and perform Dicky-Fuller test on the 

regression residuals to determine whether price series from any two markets were 

integrated. According to the results of the Dicky-Fullar tested, between the period of 1997-

1999 and 2000-2002, fertilizer markets had become more integrated and results also 

shown that three were pairs of markets during different years that were not integrated. 

Warjiyo and Huffman (1997) stated that costs insured that farmers' demand for 

most inputs depend not only on current exogenous factors but also on past use and 
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expectations about future use. These were arguments that agricultural input demand 

functions, at least for the developed countries, are dynamic, requiring some time for full 

adjustment to exogenous economic shock to occur in United State of America. 

Friesen et al. (1992) identified two different approaches to dynamic input demand. 

First, there were theory-based models where dynamics arise from optimal agent behavior 

and second, data-based dynamic models had been used where dynamics are used to 

describe the pattern of input use but do not arise from explicitly optimal agent behavior. 

The models leading to quasi-fixed inputs in agriculture for developed countries were ones 

built largely upon a hypothesis of significant internal costs associated with resource 

adjustment (Nichell, 1986; Barro and Sala-i-Martin, 1995). 

 Mergos and Stofors (1997) investigated that the debates on the methodology of 

estimating fertilizer demand using single-equation methods. Dynamic aspects were also 

considered using error-correction modeling methodology and co-integration techniques. 

The model was applied using data from Greece. Short-run and long-run price elasticities 

of fertilizer demand with respect to own price and to output prices show significant 

response to price changes and the adjustment coefficient of fertilizer use to the error-

correction term was found to be fairly rapid. The main policy conclusion was that reducing 

agricultural support may be an alternative and, perhaps, more effective way of reducing 

fertilizer demand than increasing fertilizer prices. 

Griliches (1958) estimated the aggregate demand functions for fertilizer use on all 

crops in the United States. He showed that for the 1911 to 1956 period, most of the 

increase in fertilizer use could be explained by changes in both fertilizer and crop prices, 

and by the previous period's use. Griliches (1959) estimated regional demand functions for 

total fertilizer consumption over the 1931 to 1956 period. While the model explained a 

large portion of the variation in the regional fertilizer used, the study found that estimated 

price elasticities of demand varied across regions, ranging from elastic to inelastic. 

Heady and Yeh (1959) estimated fertilizer demand functions for total fertilizer and 

for individual nutrients used on all crops in the United States. The variables affecting use 

included fertilizer prices, crop prices, total cash receipts from crops, total crop acreage, 

acres of specific crops, cash rent, wage rates, the wholesale price index, and time. In 

addition, they estimated relationships for total fertilizer used in ten different geographical 

regions of the United States. Their study allowed a comparison of aggregate fertilizer and 

individual demand elasticities.  
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Nam Sokleang et al. (2004) analyzed that factors were affecting the demand for 

chemical fertilizers provided that firstly, the demand for urea was significantly affected by 

its price, manure price, un-husked rice price and fertilizer subsidy policy; secondly, the 

demand for Triple Super Phosphate was definitely influenced by its price, manure price, 

annual rainfall and fertilizer policy subsidy; thirdly, the demand for Ammonium Sulfate 

was significantly affected by only its price and manure price; finally, the demand for 

Potassium Chloride was meaningfully impacted on by its price, manure price and annual 

rainfall in Java Island. This research used the secondary data in time series of 20 years 

(1981-2000), which obtained from some relevant institutions and it applied the Ordinary 

Least Square (OLS) was used to analyze data in form of static and dynamic model.  

Dynamic model, to perceive the elasticity in both short run and long run and to 

analyze the adjustment process in the dependent variable, the partial adjustment model 

hypothesizes that the actual change in the fertilizer use overtime was some fractions of the 

desired change in fertilizer quantity (Ravindra and Majundar 1995). Static model was used 

to identify factors affecting the demand for chemical fertilizer and the form of its function. 

On other word, the fertilizer demand was derived demand and it can be derived from a 

given production function for agriculture commodities. The model of the demand for 

chemical fertilizer can be formulated in the following equation. 

 

Ln Ft = Ln a0 + a1 Ln Hpi + a2 Ln Hpp + a3 Ln Hps + a4 Ln CA+ a5 Ln TV + a6 Ln Rt  

 + a7 Di + ut 

Where, 

 

 Ft  =  Quantity of Chemical Fertilizer Demanded 

Hpi = Index of Fertilizer Price 

Hpp = Index of Product Price 

Hps  = Index of Substitute Goods Price 

CA  = Harvested Area (ha) 

TV = Trend Variable 

Rt = Index of Annual Rainfall 

Di = Dummy Variable for Fertilizer Price Subsidy 

Di = 0, there is no price subsidy 

Di  = 1, there is price subsidy for fertilizer 

ut  = Stochastic Disturbance Term 

a0……a7 =    Coefficient 
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  Patricia and Okunade (1988) investigated that neoclassical duality between cost 

and production functions to derive and estimate a set of factor input demand functions 

using data on Louisiana rice farms. The demand for rice inputs were derived from the 

output demand for rice because rice farmers tented to select the least cost mix of inputs for 

a given level of output, their derived demand for inputs depended on the level of 

downstream demand for rice output, market-determined relative prices of all inputs, and 

the substitution possibilities among inputs allowed by the production technology in use. 

The conditional factor demand equations were derived based on the assumption of cost 

minimization for rice farmers.  

 Maximum likelihood parameters estimated of the joint generalized least square 

regression of the factor shares and flexible Leontief cost equations were obtained. The 

observed results suggested that; the significant substitution of capital, seeds and fertilizer 

for hired farm labor on rice farms might moderate the threat of prolonged labor strikes and 

dampen the wage bargaining power of organized farm labor, during the present period of 

low capacity utilization and high unemployment on Louisiana farms, policies that increase 

real interest rates for financing farm capital or those that escalate the cost of fertilizer use 

relative to farm wage rates would increased labor input use in rice production, the 

presence of limited factor substitutions suggested that certain minimum threshold levels of 

each input were required to produce rice on a typical Louisiana farm, the small numerical 

magnitudes of direct price and cross-price elasticities of factor demands generally 

suggested that rice farms could not be relied upon to improve the employment of labor, 

capital, fertilizer, seeds, and chemical inputs in Louisiana’s agricultural sector. The 

technical change was significantly seed using, new varieties of rice strains should find 

ready market on Louisiana rice farms. 

 Arlyn and White (1989) analyzed that the supply functions for agricultural output 

and demand functions for factors of production for Georgia. The objective of the study 

was to estimate a system of output supply and input demand equations for Georgia 

agriculture. And this study examined that the structure of agricultural production in 

Georgia using multiple-output, multiple-input technology. The specific objectives were: to 

estimate supply functions for crops and for livestock and poultry and to estimate demand 

functions for hired labor, land, machinery, and materials. Therefore, six equations were 

derived from the normalized quadratic profit function. The complete system of six stacked 

supply and demand equations and the supply equation for farmland were estimated using 

iterative three-stage least squares in Statistical Analysis System (SAS) package. 
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 Quddus et al. (2008) stated that the factors which had been affecting demand for 

fertilizer as specified equations for nitrogen, phosphorus and potash were estimated by 

using both the static as well as the dynamic models. The results were acceptable from both 

an economic and statistical point of view. The estimated price elasticity of demand 

demonstrates variations between the nutrients. The Cobb-Douglas production function had 

been applied to the analysis and Ordinary Least Square in double log form was used for 

estimation. The results suggested that the demand for nitrogen and phosphorus were price 

inelastic both in the short run as well as in the long run while for potash fertilizer. The 

elasticity of demand was price elastic both in the short run and in the long run.  

 In static model, the demand for inputs such as fertilizer is usually a derived 

demand. Thus the demand for fertilizer could be derived from a given aggregate 

production function for the agricultural commodities. In economic theory, the utilization 

of any input like fertilizer was depended upon the profit maximization conditions of the 

production, i.e technology adoption. Assuming Cobb-Douglas production function with 

two inputs, the following profit function had been considered. 

 

 Y  =  AF
α
  L

β 
µ0      production function (i) 

 Π  =  P1Y- P2F - P3L    Profit identity  (ii) 

 

 Where,  

  Y = Output 

  F =  Fertilizer 

  L = Labor 

  Π = Profit 

  P1 = Output Price 

  P2 = Fertilizer Price 

  P3 =  Labor Price or any other input price 

 

 By using profit maximization conditions, 

 

   

   
 

(iii) 
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 Expressing (i), (iii) and (iv) in logarithmic form and solving for F, the narration 

obtained is:  

  

 

  

 Where,  

  µ1 and µ2 are random terms 

 The demand function for fertilizers in the present study had been specified using 

double log form as: 

 

    
 Where,  

   =  Plant nutrient off-take (i= N is nitrogen, P is phosphorus and  

    K is Potash) 

    = Ratio of fertilizer price index to 5 major crops price index 

   = Farm income in Year t-1 from major and minor crops 

   = Area under high yielding varieties in million hectares 

   = Water available at farm-gate 

   = Area under principal crops in million hectares 

   = Trend variable 

 

(iv) 



CHAPTER 3 

 

RESEARCH METHODOLOGY 
 
 

3.1 Description of the Study Area 

 

3.1.1 Lewai and Dekkhina Thiri Township 

 

 Lewai Township and Dekkhina Thiri Township in Nay Pyi Taw were selected as 

the study area based on rice grown areas. Total number of household was 54,121 people 

and the number of farm household was 27,020 in Lewai Township. Among the total land 

areas, rice production area was 42,161 hectares in 2009-2010. In Dekkhina Thiri 

Township, total number of household was 5,348 people and number of farm household 

was 2,856. Total cultivated area of Dekkhina Thiri was 3,076 hectares in 2009-2010. The 

detailed data are described in Table 3.1. 

 

3.1.2 Selected Village Tracts 

 

  Within the selected townships, Paukmyaing village tract from Lewai Township and 

Kyarpin village tract from Dekkhina Thiri Township were selected as the study area. 

Paukmyaing village tract was purposely selected for rain-fed rice production; its cultivated 

area was 1,205 hectares. Kyarpin village tract was purposely selected for irrigated rice 

production and cultivated area was 296 hectares. General description of selected village 

tracts is described in Table 3.2. The maps of Lewai Township and Dekkhina Thiri 

township showing selected village tracts are presented in Appendix 5 and Appendix 6. 

 

3.1.3 Studied Villages 

 

Two villages (Paukmyaing and Hnasaungmyaing) of Lewai Township were 

purposely selected for rain-fed rice cultivation and two villages (Aungthukha and 

Htantabin) of Dekkhina Thiri Township were selected for irrigated rice production. The 

detailed data of studied villages are described in Table 3.3. 

 

3.1.4 Cropping System in Selected Village Tracts 

  

 Among the village tracts, farmers in Paukmying village tract grew monsoon rice 

and black gram as winter crop by using rain-fed water. Total sown area of monsoon rice 
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was 220.56 hectares and black gram as winter crop were 87.82 hectares in 2009-2010. In 

Kyarpin village tracts, most of the cultivated land received irrigation water from 

Paunglaung Dam. Therefore, farmers in these village tracts grew monsoon rice, summer 

rice and black gram year round. The total sown area of monsoon rice was 129.50 hectares, 

75.68 hectares of summer rice and 66.77 hectares of black gram as winter crop in 2009-

2010. The detailed data are described in Table 3.4. 
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Table 3.1 General description of Lewai and Dekkhina Thiri Township 

Item Unit Lewai Township Dekkhina Thiri Township 

Village Tracts  No. 63 8 

Villages  No. 126 27 

Population  No. 261,870 27,605 

Number of households  No. 54,121 5,348 

Number of farm households  No. 27,020 2,856 

Land area  ha 213,830 13,310 

Cultivated area  ha 42,161 3,076 

Source: own survey, 2009-2010 

 

Table 3.2 General description of selected village tracts 

Item Unit Paukmyaing  Kyarpin  

Villages  No. 11 2 

Population  No. 6,589 3,582 

Number of households  No. 1,965 1,901 

Number of farm households  No. 1,600 770 

Land area  ha 1,569 333 

Cultivated area  ha  1,205 296 

Source: own survey, 2009-2010  

 

Table 3.3 Studied villages in selected village tracts 

Item Unit Paukmyaing Village Tract Kyarpin Village Tract 

  Paukmyaing Hnasaungmyaing Aungthukha Htantabin 

Population  No. 1,987 782 2,351 1,231 

Number of households   No. 128 98 1,086 815 

Number of farm households No. 97 32 370 400 

Land area  ha 352 125 59 274 

Cultivated area  ha 273 97 41 255 

Source: own survey, 2009-2010  

 

  Table 3.4 Cultivated areas by crops in selected village tracts, 2009-2010 

   Crop Unit Paukmyaing Kyarpin 

Monsoon Rice  220.56 129.50 

 - Manawthuka ha 182.11 129.50 

 - Shwethweyin ha 38.45 - 

Summer Rice  - 75.68 

 - Shwethweyin ha - 75.68 

Winter Crop  87.82 66.77 

 - Black Gram  ha 87.82 66.77 

 Source: own survey, 2009-2010  
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3.2 Data Collection and Sampling Method 

 

Both primary and secondary data were collected to analyze in this study. The data 

were collected during the crop season of 2009-2010. 

 

3.2.1 Primary Data Collection 

 

 The primary information was collected by personal interview by using structured 

questionnaire. Field survey was conducted during October to November 2011. A 

multistage sampling procedure was used to take a sampled of farmers for the study. Two 

townships of Lewai and Dekkhina Thiri were purposely selected as study areas. Then, the 

numbers of locations in each township were determined and two village tracts 

(Paukmyaing and Kyarpin) were chosen by random sampling. Afterward, the number of 

sub-locations was determined and four sampled villages (Paukmyainng, Hnasaungmyaing, 

Aungthukha and Htantabin) were randomly selected for the study. A total of 120 sampled 

farmers were interviewed in which 60 farmers from Paukmyaing village tract and 60 

farmers from Kyarpin village tract. The diagram of study areas is shown in Figure 3.1. 

The questionnaire was structured in details on the monsoon rice production, 

summer rice production and black gram production at the farm level. Socioeconomic 

characteristics of rice farmers such as age, education level, family size, household's 

experience in rice farming, family labor, source of income such as on-farm and off-farm 

were also collected. And also cultural practices of rice production such as land owned, rice 

production area, varieties used, seed rate per acre, cropping system, irrigated or rain-fed, 

animal husbandry, utilization of fertilizer, pesticide and manures were collected. And then 

detail costs (hired labor cost, non-labor input cost, interest on cash cost) and returns of rice 

production, source and marketing behavior of agrochemical for rice production, and  

problems, constraints and perspective of rice farmer were collected. 

 Then, market performance of stakeholders of agrochemical market were collected 

such as retailers of agrochemical market, wholesalers of agrochemical market, companies 

of agrochemical market for marketing activities, cost and margin of purchasing channels 

to analyze the agricultural input market, channels, cost and profit of agricultural inputs. 

The detailed data are described in Table 3.5.   
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 Figure 3.1 Diagram of study areas and sampled farmers 

 

 

 

 

 

 

Table 3.5 Retailers, wholesalers and company agents of the agrochemical market  

      of the selected areas 

 Item Number Name of Agro-chemical Shops and 

Companies 

 Retailers 

 - Lewai Township 

 - Dekkhina Thiri Township 

4 

2 

2 

 

 Wholesalers 4  (1) Pan Nu Yaung 

 (2) Naing Kabar 

 (3) Nilar Phyo 

 (4) Leyar Myay Kaung 

 

 Company Agents 3  (1) Awba Company 

 (2) Nichimin Company 

 (3) Golden Lion Company 
Source: own survey, 2009-2010 

 

 

Lewai Township Dekkhina Thiri 

Township 

Paukmyaing 

Village 

Hansaungmyaing 

Village 

Aungthukha 

Village 

Htantabin 

Village 

21 

Farmers 

28 

Farmers 

32 

Farmers 

39 

Farmers 

Paukmyaing 

Village Tract 

Kyarpin 

Village Tract 
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3.2.2 Secondary Data Collection 

 
The relevant secondary information were taken from published and official records of 

Ministry of Agriculture and Irrigation (MOAI), the Department of Agricultural Planning 

(DAP), Department of Agriculture (DOA), Settlement and Land Record Department (SLRD), 

Food and Agricultural Organization (FAO), Central Statistical Organization (CSO) and the 

other relevant data sources.  

 

3.3 Analytical Methods 

 

 Both qualitative and quantitative data were firstly compiled in the Microsoft Excel 

program. The study was employed with demographical approach, descriptive method, and 

regression model using Excel Software and Statistical Packages for Social Science (SPSS) 

version 16. The analytical techniques included descriptive analysis, cost and return 

analysis, marketing margin for agrochemical market, input demand function for 

agrochemicals (fertilizers and pesticides) for rice production.  

Features of the farms, existing cropping patterns and cropping intensity for each 

farm type of the study areas and socio-economics of the farmers were included in 

demographic characteristics. Moreover, sources and marketing behavior of agrochemical 

for rice production, and problems, constraints and perspective of rice farmer for rice 

production were also included in the demographic characteristics. 

 

3.3.1  Descriptive Analysis  

 

The analytical tools included in this study were descriptive analysis (such as mean, 

frequency and percentage) and income analysis. Descriptive analysis was applied to 

describe and compare the socio-economic profile of farmers, social characteristics and 

existing cropping patterns, yields and costs of production and income of the sampled 

farmers.  

 

3.3.2 Cost and Return Analysis for Rice Production 

 

In this study, cost and return analysis of monsoon rice, summer rice and winter 

crop (black gram) were calculated by using enterprise budget. To compute the profitability 

of rice production, the concept of enterprise budget must be used. Enterprise budget 
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enables to evaluate the cost and return of production process. Both cash and non-cash 

costs were included in the estimation of materials cost and labor cost. Non-cash items for 

material costs were seeds, family labor, cattle, farm yard manure and cost of inputs 

(fertilizer and pesticide). Hired labor costs were valued by market wage rates and man 

days used in all farming practices. Return of rice production included return from sale with 

effective price of field price of rice. In order to estimate gross return for respective crops, 

average yield and average price were used. Benefit cost ratio was used as profitability 

measures for each crop enterprise computing total gross margin or return above variable 

cost and return above cash costs. Input quantities and values used in production process 

(costs) and output quantities and values (benefits) are the basic data required for budgets. 

The purpose of enterprise budgeting was to show the difference in net benefits under 

several resources situations in such a way as to help one make management decision 

(Olson,K 2009). 

 

3.3.3 Factor Shares in Rice Production 

 

In the construction of rice enterprise budget, the first step was to calculate the gross 

benefit or revenue of the intended crop. Gross benefit was the level of production per 

hectare multiplied by the product price. Total variable cost was the total of all variable 

inputs into the enterprise, multiply by their respective prices. An interest rate or cost of 

capital charged for material inputs was also included in total variable costs. Return above 

variable costs, sometimes called gross margins were gross return minus total variable 

costs. It should include all cash and non-cash revenue from the crop. In this study, the 

revenue was cash value of rice harvest and any non-cash sources of revenue such as 

opportunity value of rice straw retain to feed livestock. A cash value of rice harvest was 

rice yield received multiplied by effective market price of rice and rice yield received was 

the harvest yield less harvester’s and landlord’s shares. Effective price to farmers is 

calculated as shown in Table 3.6. 

 The second step was to calculate the variables costs. Variable costs were divided 

into four categories (i) non-labor inputs, (ii) family labor, (iii) hired labor and (iv) interest 

from cash costs. Non-labor inputs were seed, fertilizer, insecticide, pesticide, animal 

power, tractor hire, etc. Family labor was valued at the assumed cost of hired labor for that 

task. For plowing, harrowing and leveling, the farmer used with owned cattle which were 

charged at opportunity cost. Hired labors were labors hired to do tasks of rice production 
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and they were paid in kind and cash. Interest on cash costs were normally charged on cash 

expenses paid early in the growing season. Expressions for benefit and costs of the rice 

production are given in Table 3.7.   

The last step was to calculate gross margin or return above costs per hectare. 

Return to hired labor, management, land, capital was gross benefit minus costs of non-

labor inputs, costs of hired labor inputs and interest on cash costs. Total variable costs 

were sum of above four categories of variable costs. Net benefit was gross benefit minus 

total variable costs. Expressions for estimating returns to various factors are described in 

Table 3.8. 

 The income received from crop production was shared among the materials cost, 

earnings of the household’s own labor and hired labor, interest on cash cost and gross 

margin. The factor shares were divided the gross revenue of crop production. Based on the 

enterprise budgets of crop production, factor share analysis was conducted for knowing 

the share ratio of agrochemical of the gross revenue of the crop production. The factor 

shares of agrochemicals were divided the materials cost of rice production.  

 

 

Factor share of agrochemical  

= 

Cost of agrochemical per hectare 
*100 

(Fertilizer/Pesticide) per hectare Gross revenue per hectare 
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Table 3.6 Effective market price of rice for farmers 

Items Kyats/Ton 

 Normal market price of rice P1 

 Quality premium/ discount P2 

 Anticipated market price P = P1 + P2 

 Storage costs C1 

 Transport cost to market C2 

 Transaction cost in marketing C3 

 Disposal cost C = C1 + C2 + C3 

 Effective price for farmers (P-C) 

Source: Olson .K, Farm Management-Principles and Strategies, 2009 

 

 

 

 

 

 

 

Table 3.7 Benefit and costs of the rice production 

Item Unit How to calculate 

Gross Benefit Kyats/ha GB = Y x PY1 

Net Benefit Kyats/ha NB = GB - TVC 

Total Variable Cost Kyats/ha TVC = Material cost+ Family labor cost +   

 Hired labor cost + Interest on cash cost) 

Total Variable Cash Cost Kyats/ha TVCC = ( Material cost + Hired labor cost +     

                Interest on cash cost) 

Source: Olson .K, Farm Management-Principles and Strategies, 2009 
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Table 3.8 Estimating returns to factors of production 

 

Return to factor A = (Net Benefit + Costs of factor A)/ Amount of factor A 

Factor Unit How to calculate 

Return above variable cost Price/ha RAVC = TR-TVC 

Return above variable cash cost Price/ha RAVCC=TR-TVCC 

Return per unit of total labor Price/Man-day (NB+TLC)/TMD 

Return per unit of family labor Price/Man-day (NB+TFLC)/TFMD 

Return per unit of hired labor Price/Man-day (NB+THLC)/THMD 

Return per unit of cash cost Price TR/TVCC 

Return per unit of capital Price TR/TVC 

Break-even yield Ton/ha TVC/Average price per ton 

Break-even price Price/ha TVC/Average yield per hectare 

Gross Margin Price/ha GM = GB - TC 

Benefit Cost Ratio  BCR = GB/TC 

Source: Olson .K, Farm Management-Principles and Strategies, 2009 

   

 Where, 

 GB  = Gross Benefit 

 Y     =  Output 

 PY1  =  Price of output    

 NB  =  Net Benefit 

 TVC  = Total Variable Cost 

 TVCC  =  Total Variable Cash Cost 

 TMC  =  Total Material Cost 

 RAVC =  Return Above Variable Cost 

 RAVCC  =  Return Above Variable Cash Cost 

 RAMC  =  Return Above Material Cost 

 GM  =  Gross Margin 

 TC  =  Total Cost 

  BCR  =  Benefit Cost Ratio 

 

 

 

3.3.4 Purchasing Channel, Costs and Margins 
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 A general knowledge of the commonly used purchasing channel is valuable to 

understand the marketing system, and the relation of markets and market participants to 

one another. Market performance is a function of the number of scale and role of market 

intermediaries who provide services involving the transfer of produce from producers to 

end user. A marketing channel is “an organized network of agencies and institutions 

which, in combination, perform all the activities required to link producers with users to 

accomplish the marketing task” (Bennett 1988). A set of institutions necessary to transfer 

the title to goods and to move goods from the point of production to the point of 

consumption and, as such, which consists of all the institutions and all the marketing 

activities in the marketing process (Dictionary of marketing term, http:// www.marketing 

power.com /mg-dictionary-view).  

 For the marketing of the inputs such as fertilizer and pesticide, marketing costs and 

margins are required to understand for all who involved in the inputs marketing. Retailers 

of agro-chemical, wholesalers of agro-chemical, companies of agro-chemical and 

importers of agro-chemical must be fully aware of their costs if they want to trade 

profitably.  

 Marketing margin is examined for a common means of measuring market 

efficiency. This is an attempt to evaluate economic or price efficiency. Marketing margins 

are differences between different levels of marketing channels. They capture the 

proportion of final selling price that marketing agents provides services for getting the 

added value in the various levels. Response of marketing margins to price changes at any 

levels is also indicative of the efficiency of the channel (Guvheya 1998). Total Gross 

Marketing Margins of input market are differences between farm gate price and company 

price of inputs (fertilizer and pesticide). The following equations are some commonly used 

indicators which are used in the analysis. 

 

Total Gross Marketing Margin (TGMM) 

 

TGMM    = (Farm Gate Price-Company Price)/Farm Gate Price*100 

Margin of Retailer =  (Farm Gate Price-Retail Price)/Farm Gate Price *100 

Margin of Wholesaler  =   (Farm Gate Price- Wholesale Price)/Farm Gate Price*100 

 

 

3.3.5 Input Demand Function of Rice Production 
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 To analyze the agricultural input demand function of rice production, farmers' 

demands for each input represent an important factor market. Demand decisions for inputs 

are accordingly represented by many factors. Input demand function is formulated by OLS 

regression model (Ferris 1997). 

 To determine the factors affecting the demand of input (fertilizer and pesticide) of 

the study areas, linear regression function was used. The dependent variable was input 

demand of rice production by sampled farmers and independent variables were age of 

farmers,  schooling years, family size, family labor in farm, farm size, farm experience, 

farm income per year, output price received by farmers, input price, cropping intensity, 

gross margin and factor share of agrochemicals for rice production. The regression 

function was as follow:  

 

 

(1) Demand Function for Fertilizer 

 

 

 Ln DF   =  β0+ β1 Ln X1i + β2 Ln X2i + β3 Ln X3i+ β4 Ln X4i+ β5 Ln X5i+  

   β6 Ln X6i + β7 Ln X7i+……….+ β11i Ln X11i 

 

  Where, 

  DF  =  Applied quantity of fertilizer in rice production (kg/ha) 

  X1i  =  Age of farmer (year) 

   X2i  =  Education level of farmer (schooling year) 

  X3i  =  Family size of rice farmer (number) 

  X4i  =  Number of family labor in farm (number) 

  X5i  =  Year of farm experience (year) 

  X6i  =  Lagged output price received by farmer (kyat/ton) 

  X7i  =  Current fertilizer price (kyat/kg) 

  X8i  =  Farm size (hectare)   

  X9i  =  Cropping intensity (%) 

  X10i  =  Gross margin of crop production (kyat/ha)  

  X11i  =  Factor share of fertilizer (kyat)  

  i = 1……….n 

  

 

(2) Demand Function for Pesticide 
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 Ln DP   =  β0+ β1 Ln X1i + β2 Ln X2i + β3 Ln X3i+ β4 Ln X4i+ β5 Ln X5i+      

   β6 Ln X6i + β7 Ln X7i+………. + β11i Ln X11i 

 

  Where, 

  DP  =  Applied quantity of pesticide in rice production (kg/ha or lit/ha) 

  X1i  =  Age of farmer (year) 

   X2i  =  Education level of farmer (schooling year) 

  X3i  =  Family size of rice farmer (number) 

  X4i  =  Number of family labor in farm (number) 

  X5i  =  Year of farm experience (year) 

  X6i  =  Lagged output price received by farmer (kyat/ton) 

  X7i  =  Current pesticide price (kyat/lit) 

  X8i  =  Farm size (hectare) 

  X9i  =  Cropping intensity (%) 

  X10i  =  Gross margin of crop production (kyat/ha) 

  X11i  =  Factor share of pesticide (kyat) 

  i = 1……….n 

 

   

3.3.6 Empirical Model for the Factors Influenced the Inputs (Fertilizer and 

 Pesticide) Demand for Rice Production 

 

 The study was expected from the independent variables which affected the factors 

influencing the inputs (fertilizer & pesticide) demand for rice production in the study area. 

For this study, the selected variables included age of household head, schooling year of 

household head, family size, number of family labor, farm experiences, output price 

received by farmers, current fertilizer and pesticide price, farm size, cropping intensity, 

gross margin of crop production, factor share of fertilizer/pesticide. A complete decision 

of the variables specified and types of measures that have been employed is shown in 

Table 3.9. 
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Table 3.9 The expected sign of independent variables 
 

Independent Variables Unit Expected Sign 

Age of farmer Year (+, -) 

Education level of farmer Schooling Year (+, -) 

Family size of rice farmer Number (+, -) 

Number of family labor in farm Year (+, -) 

Year of farm experience Kyat/year (+, -) 

Lagged output price received by farmer Kyat/kg (+) 

Current fertilizer price/ Current pesticide price Kyat/kg, kyat/lit (-) 

Farm size Hectare (+) 

Cropping intensity Percent (%) (+) 

Gross margin of crop production Kyat/ha (+) 

Factor share of fertilizer/pesticide Kyat (+) 

   



CHAPTER 4 

 

RESULTS AND DISCUSSION 
 

 

 This section describes the socio-economic and demographic characteristics of the 

sampled farmers may help to comprehend rice production. Moreover, demographic 

characteristics of the market participants (farmers, retailers, wholesalers and company’s 

agents) along the agro-chemicals (fertilizer and pesticide) marketing channels are 

described. In addition, cost and return analysis of crops production of the sampled farmers, 

fertilizer and pesticide marketing channels, cost and margin of agro-chemical markets and 

input demand function are explored in this section. 

 

4.1 Demographic Characteristics and Cultural Practices of the Sampled Farmers 

 in the Study Areas 

4.1.1 Age, Experience and Education Level of the Sampled Farmers  

  

 In Paukmyaing village tracts, average age of the sampled farmers was around 52 

years, ranging from the youngest (19 years) to the eldest (80 years) old. Average farming 

experience was around 31 years in rice production within the range between 6 to 60 years 

and 25 years in other crops production within the range between 3 to 50 years. Most of the 

sampled farmers had medium education level, average schooling year was 6.44 years 

(about grade 7) and the range between 3 to 11 years in school.  

In Kyarpin village tracts, average age of the sample farmers was around 53 years, 

ranging from the youngest (30 years) to the eldest (88 years) old. Average farming 

experience was around 31 years in rice production within the range between 10 to 70 years 

and 21 years in other crops production within the range between 5 to 63 years. Most of the 

sampled farmers had medium education level, average schooling year was 6.66 years 

(about grade 7) and the range between 3 to 11 years in school. Age, experience and 

education level of sampled farmers in Paukmyaing and Kyarpin village tracts are presented 

in Table 4.1. 

 

4.1.2 Family Size, Family Labor and Farm Size of the Sampled Farmers  

 

In Paukmyaing village tract, family size ranged from 2 to 16 persons and average 

family size was 5.66 persons. Number of family labor ranged from 1 to 6 persons and 

average family labor was 2.46 persons. Average farm size of the Paukmyaing was 3.54 
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hectares and ranged from 0.41 to 19.83 hectares, among them lowland was 1.80 hectares 

and ranged from 0.41 to 6.07 hectares, upland was 1.72 hectares and ranged from 0 to 

15.38 hectares respectively.     The percentage of the cultivated land type of sampled farmers 

were 50% in  lowland  (Le), 49% in upland  (Ya) and only 1% in other land type  (Figure 4.1). 

In Kyarpin village tract, family size ranged from 2 to 12 persons and average 

family size was 4.5 persons. Number of family labor ranged from 1 to 8 persons and 

average family labor was 2.43 persons. Average farm size of the Kyarpin was 1.79 

hectares and ranged from 0.40 to 5.67 hectares, among them lowland was 1.74 hectares 

and ranged from 0.01 to 5.26 hectares, upland was 0.02 hectares and ranged from 0 to 0.81 

hectares respectively. 98 % of sampled farmers cultivated lowland   (Le), 1% of sampled 

farmers grown in upland  (Ya)  and only 1% cultivated in other land type  (Figure 4.2). The 

family size, family labor, farm size and cultivated land type of sampled farmers from 

Paukmyaing and Kyarpin Village Tract are presented in Table 4.2. 

 

 

4.1.3 Livestock Breeding, Farm and Household Assets of the Sampled Farmers  

 

The percentage of sampled farmers who had livestock breeding is shown in Table 

4.3. In the study areas, buffalos and cows were raised to use in land preparation of the own 

farm and also in other farm. In Paukmyaing village tract, 53.33% of the sampled farmers 

owned cattle and 21.67% owned buffaloes to use in land preparation. Pigs and piglets, 

chickens were raised for meat production, pig was owned by 60% and chicken was owned 

by 70% of the sampled farmers. In Kyarpin village tract, 48.33% of the sampled farmers 

owned cattle and 10% of them owned buffaloes. About 56.67% of the sampled farmers 

owned chicken, 23.33% of farmers owned pig and 5% raised other livestock.  

Farm and household assets like plough, harrow, cart, warehouse, sprayer, 

tractor/hand tractor, trailer, thresher, harvester, pump and power tiller are shown in Table 

4.4. In Paukmyaing village tract, about 88.33% of the farmers owned plough, 86.67% 

owned harrow, 73.33% owned cart, 83.33% owned warehouse, 73.33% owned sprayer and 

26.67% of the sampled farmers owned tractor/hand tractor. 

In Kyarpin village tract, 68.33% of the sampled farmers owned plough, 63.33% 

owned harrow and 58.33% owned bullock carts. About 80% of the sampled farmers 

owned warehouses and 88.33% owned sprayers. Tractors were possessed by 36.67% of 

the sampled farmers. 
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Table 4.1 Age, experience and education level of the sampled farmers in   

      Paukmyaing and Kyarpin Village Tracts 

Item Farmers in Paukmyaing Farmers in Kyarpin 

 Mean Range SD Mean Range SD 

Age (Year) 52.00 19-80 11.97 53.00 30-88 14.10 

Experience (Year)       

 - Rice 31.46 6-60 11.99 30.83 10-70 13.66 

 - Other Crops 25.19 3-50 11.91 21.00 5-63 12.12 

Education (Year) 6.44 3-11 2.06 6.60 3-11 2.60 

N 60   60   
 

 

Table 4.2 Family size, family labor and farm size of the sampled farmers in         

      Paukmyaing and Kyarpin Village Tracts 

Item Farmers in Paukmyaing Farmers in Kyarpin 

 Mean Range SD Mean Range SD 

Family Size (No.) 5.66 2-16 2.46 4.50 2-12 1.76 

Family Labor (No.) 2.46 1-6 1.16 2.43 1-8 1.26 

Farm Size (ha) 3.54 0.41-19.83 4.03 1.79 0.40-5.67 1.03 

 - Lowland 1.80 0.41-6.07 1.40 1.74 0.01-5.26 1.00 

 - Upland 1.72 0-15.38 3.01 0.02 0-0.81 0.13 

 - Other 0.02 0-0.81 0.11 0.02 0-0.40 0.08 

N 60   60   
 

 

 

Lowland (98%)

Upland (1%)
Other (1%)

 
 Figure 4.1 Percentage of the cultivated land type of the sampled farmers in             

        Paukmyaing Village Tract 
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Lowland (50%)
Upland (49%)

Other (1%)

 
 Figure 4.2 Percentage of the cultivated land type of the sampled farmers in            

         Kyarpin Village Tract 
 

   

 

 

 

 

 

 

 

 

 

 

Table 4.3 The percentage sampled farmers who had livestock breeding in  

      Paukmyaing and Kyarpin Village Tracts 
  

Item Farmers in Paukmyaing Farmers in Kyarpin 

 Frequency Percent  Frequency Percent  

Cattle     

 - Draught 32 53.33 29 48.33 

 - Diary 6 10.00 - - 

Buffalo 13 21.67 6 10.00 

Pig  36 60.00 14 23.33 

Chicken 42 70.00 34 56.67 

Other 1 1.67 3 5.00 

 N  60  60  
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Table 4.4 Farm and household assets of the sampled farmers in Paukmyaing and   

      Kyarpin Village Tracts 
 

Item Farmers in Paukmyaing Farmers in Kyarpin 

 Frequency Percent  Frequency Percent  

Plough 53 88.33 41 68.33 

Harrow 52 86.67 38 63.33 

Bullock Cart 44 73.33 35 58.33 

Warehouse 50 83.33 48 80.00 

Sprayer 44 73.33 53 88.33 

Tractor/Hand Tractor 16 26.67 22 36.67 

Trailer 4 6.67 2 3.33 

Thresher 2 3.33 5 8.33 

Harvester - - 1 - 

Pump 2 3.33 4 6.67 

Power Tiller 1 1.67 5 8.33 

Other 2 3.33 1 1.67 

N 60  60  
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4.1.4  Cropping Pattern of the Sampled Farmers in Study Areas 

 

Table 4.5 and Table 4.6 show the existing cropping patterns of the sample farmers 

in two village tracts. In Paukmyaing village tract, farmers cultivated only monsoon rice 

because irrigation water was not available. Therefore, black gram was grown as winter 

crop. Monsoon rice was cultivated from July to November and in winter crop (black gram) 

was grown from November to March.  

However, Kyarpin village tract had different cropping patterns because irrigation 

water was available in this area. Majority of farmers from Kyarpin cultivated both 

monsoon and summer rice. And they also cultivated black gram as a winter crop. 

Monsoon rice was cultivated from July to November, summer rice was cultivated from 

March to June and winter crop (black gram) was grown from November to March.  

 

4.1.5 Cultivated Varieties Sown by the Sampled Farmers in the Study Areas 

 

In Paukmyaing village tract, 88% of the sampled farmers grew Manawthukha 

variety and about 12% of farmers grew Shwethweyin for monsoon rice. For winter crop 

(black gram), about 91% of sampled farmers grew local variety (named “Sisan”) and only 

9% of farmers grew other variety. In Kyarpin village tract, all sampled farmers grew 

Manawthukha variety for monsoon rice. About 57% of sampled farmers cultivated 

summer rice and the variety sown by sampled farmers was Shwethweyin. About 63% of 

sampled farmers cultivated black gram as a winter crop and they grew local variety. Rice 

cultivars are mentioned in Table 4.7. 

 

4.1.6 Sources of Seed of the Sampled Farmers in the Study Areas 

 

There were three sources of seed availability in study areas. In Paukmyaing village 

tract, about 48% of the sampled farmer used own reserved seed, 10% of farmers bought 

rice seeds from neighbor within the village and the rest 42% of the sampled farmer bought 

from other areas such as Tharwitti, Yezin and Pyinmar. Most of the farmers in both 

Paukmyaing and Kyar Pin village tract used local variety of black gram which obtained by 

growing seeds and some farmers bought black gram seeds from others. Sources of seed in 

the study areas are mentioned in Table 4.8.  
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Table 4.5 Cropping pattern of the sampled farmers in Paukmyaing village tract 

 

Crops Jan Feb Mar Apr May June July Aug  Sep Oct  Nov Dec 

Monsoon Rice             

Black Gram             

 

 

Table 4.6 Cropping pattern of the sampled farmers in Kyarpin village tract 

 

Crops Jan Feb Mar Apr May June July Aug  Sep Oct  Nov Dec 

Monsoon Rice             

Summer Rice             

Black Gram             

 

 

Table 4.7 Cultivated varieties by the sampled farmers in Paukmyaing and Kyarpin       

       village tracts 

Cultivated Crop 

Varieties 

Farmers in Paukmyaing  

(N=60) 

Farmers in Kyarpin  

(N=60) 

 Frequency Percent Frequency Percent 

Monsoon Crop     

 (Rice)     

 - Manawthukha 53 88 60 100 

 - Shwethweyin 7 12 - - 

Summer Crop     

  (Rice)     

 - Shwethweyin - - 34 57 

Winter Crop     

  (Black Gram)     

 - Local variety 41 91 38 63 

 - Other 4 9 - - 
        

 

 

 

Table 4.8 Sources of seed of the sampled farmers in Paukmyaing and Kyarpin   

      village tracts 

Source of Seed Farmers in Paukmyaing 

(%) 

Farmers in Kyarpin  

(%) 

 Monsoon 

Rice 

Black Gram Monsoon 

Rice 

Summer 

Rice 

Black Gram 

Owned  48 47 90 71 32 

From village  10 37 10 29 63 

Other  42 16 - - 5 
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4.1.7 Application of Inputs (Fertilizer and Pesticide) of the Sampled Farmers in the 

Study Areas 

 

All the sampled farmers in Paukmyaing and Kyarpin village tract applied urea 

fertilizer in the rice cultivation. In Paukmyaing village tract, all the sampled farmers used 

urea fertilizer imported from China. In Kyarpin village tract, although most of the sampled 

farmers used urea fertilizer imported from China and, only 7% of them used urea fertilizer 

produced from domestice industries (Figure 4.3). About 37% of the sampled farmers in 

Paukmyaing and 43% of the sampled farmers in Kyarpin applied t-super fertilizer in 

monsoon rice cultivation (Figure 4.4). The percentage of farmers who used potash 

fertilizer was about 35% in Paukmyaing and 42% in Kyarpin village tract (Figure 4.5).  

In case of compound fertilizer, 33% of sampled farmers from Paukmyaing village 

tract applied in monsoon rice cultivation. In Kyarpin village tract, about 70% and 43% of 

sampled farmers applied in monsoon and summer rice cultivation. The percentage of 

utilized brand by farmers in two village tracts were 30% of the farmers used Awba, 25% 

used Golden Lion, 19% used Kabar Kyaw, 6% used Armo and 20% used other brands. 

Application of compound fertilizer and brands which rice farmers used in the study areas 

are mentioned in Table 4.9. 

Most of the black gram farmers in both village tracts did not apply fertilizers (urea, 

t-super and potash) because they grew pulses as a second crop after rice. Application of 

chemical folia fertilizer in black gram was 63% of the sampled farmers in Paukmyaing 

and also 63% of farmers in Kyarpin village tract. Among them, the percentage of utilized 

brand by farmers in two village tracts while 30% of the sampled farmers used Awba brand 

fertilizer, 33% used Golden Dragon, 17% used Golden Lion and 20% used other brands. 

Application of folia fertilizer and brands which paddy farmers used in black gram 

production in the study areas are mentioned in Table 4.10. 

In Paukmyaing village tract, about 38% of the sampled farmers applied pesticide in 

monsoon rice cultivation. The percentages of farmers used in pesticide spraying of 

monsoon and summer rice were about 78% and 48% in Kyarpin village tract. Most of the 

sampled farmers used various kinds and brands of pesticides. Concerned about utilized 

brands of pesticide by the sampled farmers in these two village tracts, about 42% of the 

farmers used Awba pesticides, 17% used Nichimin, 12% used Golden Lion, 3% used 

Golden Dragon and 26% used other brands. Utilization of pesticide by brands which rice 

farmers used in the study areas are mentioned in Table 4.11. 
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Figure 4.3 Percentage of the sampled farmers who used urea fertilizer in the 

       study areas   
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Figure 4.4 Percentage of the sampled farmers who used t-super fertilizer in the  

        study areas 
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Figure 4.5 Percentage of the sampled farmers who used potash fertilizer in the     

        study areas 
 

 

 

 

Table 4.9 Utilization of compound fertilizer by different brands in Paukmyaing       

      and Kyarpin village tracts 

Village Tract Crop Utilized 

by 

Utilization by Different Brand  

  Farmer  Awba Golden 

Lion 

Kabar  

kyaw 

Armo Others Total 

Paukmyaing  Monsoon Rice 20  8  4  5  - 3 20 

  (33) (40) (20) (25)  (15) (100) 

Kyarpin Monsoon Rice 42  12  11  8  2    9 42 

  (70) (29) (26) (19) (5) (21) (100) 

 Summer Rice 26  6  7  4  3  6 26 

   (43) (23) (27) (15) (12) (23) (100) 

Total  88  26  22  17  5    18 88 

  (73 ) (30) (25) (19) (6) (20) (100) 

Note: Number in the parentheses represents the percentage of sampled farmers. 
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Table 4.10 Utilization of folia fertilizer by different brands for black gram cultivation 

        in Paukmyaing and Kyarpin village tracts 

Village Tract Utilized by Utilization by Different Brand 

 Farmer  Awba Golden Dragon Golden Lion Other Total 

Paukmyaing  38 11 5 7 15  38 

 (63) (29) (13) (18) (40) (100) 

Kyarpin 38  12 20 6  - 38 

 (63) (32) (52) (16) - (100) 

Total 76 23 25 13 15 76 

 (63) (30) (33) (17) (20) (100) 

Note: Number in the parentheses represents the percentage of sampled farmers. 

 

 
 

 

 

 

Table 4.11 Utilization of pesticide by different brands for rice cultivation in             

        Paukmyaing and Kyarpin village tracts 

Village Crop Utilized Utilization by Different Brands  

Tract  by  

Farmer  
Awba Nichimin Golden 

Lion  

Golden 

Dragon 

Other Total 

Paukmyaing  Monsoon Rice 23  8  - 12 3  -  

  (38) (35)  (52) (13)  (100) 

Kyarpin Monsoon Rice 47  20  11 - - 16   

  (78) (43) (23)   (34) (100) 

  Summer Rice 29  13  6  - - 10   

  (48) (45) (21)   (34) (100) 

Total  99  41  17  12 3  26   

  (83) (42) (17) (12) (3) (26) (100) 

Note: Number in the parentheses represents the percentage of sampled farmers. 
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4.1.8 Sources of Credit and Interest Rate of the Sampled Farmers in the Study Areas  

 

About 72% of the sampled farmers in Paukmyaing received credit from private 

money lenders. The interest rate was 4-10% per month and duration was 3-6 months. In 

Kyarpin, 58% of sample farmers received credit from Myanmar Agriculture Development 

Bank (MADB) with the low interest rate. About 28% of farmers received credit from 

private money lenders and interest rate were 4-10% per month. Sources of credit and 

interest rate of the sampled farmers in study areas are shown in Table 4.12. 

 

 

 

4.1.9 General Constraints and Requirements of the Sampled Farmers in the Study 

Areas, 2009-2010  

 

In this study, some constraints were faced by the sample farmers in the rice 

production. In Paukmyaing village tract, about 70% of farmers faced inadequate money to 

buy inputs (fertilizer and pesticide), 68% encountered insufficient irrigation water, 52% 

occupied poor soil condition and about 10% faced with pest and diseases problems. In 

Kyarpin village tract, 42% of the sampled farmers did not have enough money to buy 

inputs, 30% had poor soil condition, 27% did not get sufficient irrigation water and 25% 

had insect-pest problem. These are described in Table 4.13. 

 For the agricultural development, the requirements of the sampled farmers from 

both village tracts were the needs of credit, quality seed and technology respectively. All 

farmers in both Paukmyaing and Kyarpin needed credit with the low interest rate. In 

Paukmyaing, about 97% of sampled farmers needed improved technology and 17% 

required quality seed. About 82% of sampled farmers from Kyarpin need technology and 

12% need quality seed respectively. The requirements of sampled farmers in the study 

areas are mentioned in Table 4.14. 
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Table 4.12 Sources of credit and interest rate of the sampled farmers in Paukmyaing and         

       Kyarpin village tracts 

Item Farmers in Paukmyaing 

(N=60) 

Farmers in Kyarpin  

(N=60) 

 Private MADB Owned Private MADB Owned 

Source (%) 72 - 28 28 58 14 

Interest Rate per Month (%) 4-10 - - 4-10 2 - 

Duration (months) 3-6 - - 4-6 4 - 

 
 

 
 

 

 
 

Table 4.13 General constraints of the sampled farmers in Paukmyaing and Kyarpin         

        village tracts, 2009-2010 

Item  Farmers in 

Paukmyaing 

Farmers in Kyarpin 

 No. Percent No. Percent 

Inadequate Money to buy Fertilizer/Pesticide  42 70 25 42 

Insufficient Water  41 68 16 27 

Poor Soil Condition  31 52 18 30 

Infestation of Pest and Diseases  6 10 15 25 

N 60  60  

 

 

 

 
 

Table 4.14 Requirements for agriculture development responded by the sampled 

        farmers in Paukmyaing and Kyarpin village tracts, 2009-2010   

Item  Farmer in  

Paukmyaing 

Farmers in Kyarpin 

 No. Percent No. Percent 

Credit Need 60 100 60 100 

Need of Technology  58 97 49 82 

Need of Quality Seed  10 17 7 12 

N 60  60  
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4.2 Cost and Return Analysis of Crop Production in the Study Areas 

4.2.1 Cost and Return Analysis of Rice Production in the Study Areas 

 

 In this study, enterprise budget was used to analyze cost and return for the rice 

production in selected village tracts from Lewai and Dekkhina Thiri Township. Variable 

costs of production were included material input costs, hired labor costs, family labor 

opportunities costs and interest on cash costs. Returns of rice production included the yield 

per acre, return from sale with average current price of the rice during 2009-2010. Cost 

and return for the black gram production in the study areas was also calculated. To 

determine gross return for the respective crop, average yield and average unit price were 

used. The enterprise budgets for monsoon rice production of sampled farmers from 

Paukmyaing village tract and monsoon rice, summer rice production of Kyarpin village 

tract, per hectare basis are presented in Table 4.15, Table 4.16 and Table 4.17. Per acre 

basis are presented in Appendix 7, 8 and 9.  

In monsoon rice production in Paukmyaing village tract, average yield of all 

sampled farmers was 3.58 Ton/ha and their average market price was 178,428 Kyats/ton. 

Thus, total gross return for monsoon rice production was 638,772 Kyats/ha. Total material 

cost for monsoon rice was 124,003 Kyats/ha including seeds (29,080 Kyats/ha), FYM 

(8,957 Kyats/ha), urea fertilizer (40,288 Kyats/ha), t-super fertilizer (3,491 Kyats/ha), 

potash fertilizer (6,148 Kyats/ha), compound fertilizer (18,499 Kyats/ha) and pesticide 

(17,540 Kyats/ha). Total family labor cost of monsoon rice production was 54,104 

Kyats/ha including ploughing (14,011 Kyats/ha), fertilizer application (6,561 Kyats /ha), 

pesticide application (6,561 Kyats/ha), hand weeding (7,122 Kyats/ha), threshing and 

winnowing (8,357 Kyats/ha) and transportation (11,493 Kyats/ha). The monsoon rice 

production expensed total hired labor cost 288,574 Kyats/ha, including ploughing (21,448 

Kyats/ha), harrowing (61,613 Kyats/ha), seeding (24,056 Kyats/ha), transplanting (45,190 

Kyats/ha), fertilizer  application (6,005 Kyats/ha), pesticide application (3,707 Kyats/ha), 

hand weeding (25,393 Kyats/ha), harvesting (47,322 Kyats/ha), threshing and winnowing 

(29,249 Kyats/ha) and transportation (24,592 Kyats/ha). Interest on cash cost 82,515 

Kyats/ha was paid for total cash cost including material cost (24,801 Kyats/ha), and hired 

labor cost (57,715 Kyats/ha) (Table 4.15). 

Table 4.16 shows the monsoon rice production in Kyarpin village tract. Average 

yield for all sampled farmers was 3.96 Ton/ha and the average market price was 208,758 

Kyats/ton. Thus, total gross return of monsoon rice production was 828,810 Kyats/ha. 
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Total material cost for monsoon rice was 186,678 Kyats/ha including seed cost (26,843 

Kyats/ha), FYM (11,730 Kyats/ha), urea fertilizer (68,554 Kyats/ha), t-super fertilizer (8,144 

Kyats/ha), potash fertilizer (5,354 Kyats/ha), compound fertilizer (24,627 Kyats/ha), 

pesticide (14,614 Kyats/ha) and fuel (26,810 Kyats/ha). Total family labor cost of monsoon 

rice production was 54,995 Kyats/ha including ploughing (22,067 Kyats/ha), seeding (8,653 

Kyats/ha), fertilizer application (9,100 Kyats/ha), pesticide application (8,127 Kyats/ha), 

hand weeding (7,047 Kyats/ha). The monsoon rice production expensed total hired labor 

cost 363,910 Kyats/ha, including ploughing (41,953 Kyats/ha), harrowing (71,325 

Kyats/ha), seeding  (10,756 Kyats/ha), transplanting (46,179 Kyats/ha), fertilizer application 

(6,580 Kyats/ha),  pesticide application (6,793 Kyats/ha), hand weeding (44,725 Kyats/ha), 

harvesting (64,555 Kyats/ha), threshing and winnowing (36,079 Kyats/ha) and transportation 

(34,965 Kyats/ha). In monsoon rice production in Kyarpin village tract, interest on cash 

cost 110,118 Kyats/ha was paid for total cash cost including material cost (37,336 

Kyats/ha), and hired labor cost (72,782 Kyats/ha). 

In Kyarpin village tract, irrigated water for summer rice production was available 

and most of the sampled farmers grew summer rice. The average yield of summer rice for 

all sampled farmers was 5.45 Ton/ha and the average market price was 164,007 Kyats/ton. 

Thus, total gross return of summer rice was 893,838 Kyats/ha. Expenditure of total 

material cost for summer rice was 138,055 Kyats/ha including seeds (19,505 Kyats/ha), 

urea fertilizer (64,011 Kyats/ha), compound fertilizer (17,150 Kyats/ha), pesticide (10,580 

Kyats/ha) and fuel (26,810 Kyats/ha). Total family labor cost of summer rice production 

was 53,090 Kyats/ha including ploughing (23,775 Kyats/ha), seeding (12,598 Kyats/ha), 

fertilizer application (8,339 Kyats/ha), pesticide application (8,378 Kyats/ha). The summer 

rice production expensed total hired labor cost 359,827 Kyats/ha, including ploughing 

(39,544 Kyats/ha), harrowing (79,343 Kyats/ha), seeding (15,515 Kyats/ha), transplanting 

(50,862 Kyats/ha), fertilizer application (5,855 Kyats/ha), pesticide application (7,511 

Kyats/ha), hand weeding (17,853 Kyats/ha), harvesting (54,542 Kyats/ha), irrigation and 

drainage (5,461 Kyats/ha), threshing and winnowing (42,934 Kyats/ha) and transportation 

(40,406 Kyats/ha). Interest on cash cost 99,576 Kyats/ha was paid for total cash cost 

including material cost (27,611 Kyats/ha), and hired labor cost (71,965 Kyats/ha) (Table 

4.17). 
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Table 4.15 Enterprise budget of monsoon rice (Manawthukha) production in Paukmyaing        

       Village Tract, Lewai Township, 2009-2010 
 

No Item Unit Level Effective Price Total Value 

1 Gross Benefit     (Kyats) (Kyats) 

  Rice grain Ton/ha 3.58 178,428 638,772 

  Total Gross Benefit       638,772 

2 Variable Cost         

  (a) Material Cost         

       Seed Ton/ha 0.10 281,722 29,080 

       FYM Cart/ha 3.58 2,500 8,957 

       Fertilizer         

        - Urea Kg/ha 85.18 473 40,288 

       - T-super Kg/ha 10.03 348 3,491 

        - Potash Kg/ha 13.00 473 6,148 

       - Compound Kg/ha 53.62 345 18,499 

       Pesticide Liter/ha 7.36 2,382 17,540 

  Total Material Cost (a) Ks/ha     124,003 

  (b) Family Labor Cost          

       Land preparation         

        - Ploughing Amd/ha 4.00 3,500 14,011 

      Fertilizer application Md/ha 4.37 1,500 6,561 

      Pesticide application Md/ha 4.37 1,500 6,561 

      Hand weeding Md/ha 4.72 1,509 7,122 

      Threshing & winnowing Md/ha 4.40 1,900 8,357 

      Transportation Md/ha 6.72 1,710 11,493 

  Total Family Labor Cost (b) Ks/ha     54,104 

  (c) Hired Labor Cost         

       Land preparation         

        - Ploughing Amd/ha 6.13 3,500 21,448 

        - Harrowing Md/ha 5.09 12,104 61,613 

      Seeding Md/ha 15.20 1,583 24,056 

      Transplanting Md/ha 22.83 1,979 45,190 

      Fertilizer application Md/ha 4.00 1,500 6,005 

      Pesticide application Md/ha 2.47 1,500 3,707 

      Hand weeding Md/ha 16.83 1,509 25,393 

      Harvesting Ks/ha     47,322 

      Threshing & winnowing Md/ha 15.39 1,900 29,249 

      Transportation Md/ha 14.38 1,710 24,592 

  Total Hired Labor Cost (c) Ks/ha    288,574 

  (d) Interest on Cash Cost        

      Material cost (a) Ks/ha 124,003 0.20 24,801 

      Hired labor cost (c)  Ks/ha 288,574 0.20 57,715 

  Interest on Cash Cost (d) Ks/ha     82,515 

  Total variable cost (a+b+c+d) Ks/ha     549,196 

  Total variable cash cost (a+c+d) Ks/ha     495,093 
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Table 4.16 Enterprise budget of monsoon rice (Manawthukha) production in Kyarpin        

       Village Tract, Dekkhina Thiri Township, 2009-2010 
 

No Item Unit Level Effective Price Total Value  

1 Gross Benefit     (Kyats) (Kyats) 

  Rice grain Ton/ha 3.96 208,758 828,810 

  Total Gross Benefit      828,810 

2 Variable Cost        

  (a) Material Cost        

       Seed Ton/ha 0.09 298,260 26,843 

       FYM Cart/ha 4.57 2,567 11,730 

       Fertilizer        

        - Urea Kg/ha 143.12 479 68,554 

        - T-super Kg/ha 23.47 347 8,144 

        - Potash Kg/ha 11.49 466 5,354 

        - Compound Kg/ha 84.63 291 24,627 

       Pesticide Liter/ha 5.24 2,789 14,614 

       Fuel Ks/ha     26,810 

  Total Material Cost (a) Ks/ha     186,678 

  (b) Family Labor Cost          

       Land preparation         

        - Ploughing Amd/ha 4.55 4,850 22,067 

       Seeding Md/ha 4.69 1,845 8,653 

      Fertilizer application Md/ha 4.55 2,000 9,100 

      Pesticide application Md/ha 4.08 1,992 8,127 

      Hand weeding Md/ha 3.29 2,142 7,047 

  Total Family Labor Cost (b) Ks/ha    54,995 

  (c) Hired Labor Cost         

       Land preparation         

        - Ploughing Amd/ha 8.65 4,850 41,953 

        - Harrowing Md/ha 5.11 13,958 71,325 

       Seeding Md/ha 5.83 1,845 10,756 

      Transplanting Md/ha 21.99 2,100 46,179 

      Fertilizer application Md/ha 3.29 2,000 6,580 

      Pesticide application Md/ha 3.41 1,992 6,793 

      Hand weeding Md/ha 20.88 2,142 44,725 

      Harvesting Ks/ha     64,555 

      Threshing & winnowing Ks/ha     36,079 

      Transportation Ks/ha     34,965 

  Total Hired Labor Cost (c) Ks/ha    363,910 

  (d) Interest on Cash Cost         

      Material cost (a) Ks/ha 186,678 0.20 37,336 

      Hired labor cost (c) Ks/ha 363,910 0.20 72,782 

  Interest on Cash Cost (d) Ks/ha     110,118 

  Total variable cost (a+b+c+d) Ks/ha     715,700 

 Total variable cash cost (a+c+d) Ks/ha     660,705 
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Table 4.17 Enterprise budget of summer rice (Shwethweyin) production in Kyarpin               

       village tract, Dekkhina Thiri Township, 2009-2010 
 

No Item Unit Level Effective Price  Total Value  

1 Gross Benefit          (Kyats)       (Kyats) 

  Rice grain Ton/ha 5.45 164,007 893,838 

  Total Gross Benefit      893,838 

2 Variable Cost        

  (a) Material Cost        

       Seed Ton/ha 0.07 278,636 19,505 

       Fertilizer        

        - Urea Kg/ha 77.48 471 64,011 

        - Compound Kg/ha 91.00 188 17,150 

       Pesticide Liter/ha 3.66 2,893 10,580 

       Fuel Ks/ha     26,810 

  Total Material Cost (a) Ks/ha     138,055 

  (b) Family Labor Cost          

       Land preparation        

        - Ploughing Amd/ha 4.87 4,882 23,775 

      Seeding Md/ha 5.14 2,451 12,598 

      Fertilizer application Md/ha 4.50 1,853 8,339 

      Pesticide application Md/ha 4.35 1,926 8,378 

  Total Family Labor Cost (b) Ks/ha     53,090 

  (c) Hired Labor Cost        

       Land preparation        

        - Ploughing Amd/ha 8.10 4,882 39,544 

        - Harrowing Md/ha 5.09 15,588 79,343 

      Seeding Md/ha 6.33 2,451 15,515 

      Transplanting Md/ha 24.22 2,100 50,862 

      Fertilizer application Md/ha 3.16 1,853 5,855 

      Pesticide application Md/ha 3.90 1,926 7,511 

      Hand weeding Md/ha 21.10 2,167 17,853 

      Irrigation & drainage Ks/ha     5,461 

      Harvesting Ks/ha     54,542 

      Threshing & winnowing Ks/ha     42,934 

      Transportation Ks/ha     40,406 

  Total Hired Labor Cost (c) Ks/ha     359,827 

  (d) Interest on Cash Cost         

      Material cost (a) Ks/ha 138,055 0.20 27,611 

      Hired labor cost (c)  Ks/ha 359,827 0.20 71,965 

  Interest on Cash Cost (d) Ks/ha     99,576 

  Total variable cost (a+b+c+d) Ks/ha     650,548 

  Total variable cash cost (a+c+d) Ks/ha     597,458 
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 The total gross revenue from monsoon rice production was 638,772 Kyats/ha in 

Paukmyaing village tract. Total gross revenue from monsoon rice was 828,810 Kyats/ha 

and summer rice was 893,838 Kyats/ha in Kyarpin village tract. Table 4.18 shows the 

measurements of enterprise budget of monsoon rice production in Paukmying, return 

above variable cost, return per day of labor, return per day of family labor, return per unit 

of cash cost were (89,576 Kyats), (7,938 Kyats), (24,235 Kyats), (1.29 Kyats) 

respectively. The break-even yield and break-even price were 3.08 Ton/ha and 153,407 

Kyats/ton. The benefit cost ratio (BCR) of Paukmyaing was 1.16 for monsoon rice 

production.  

  In case of measurement of enterprise budget of monsoon rice production in 

Kyarpin village tract, return above variable cost, return per day of labor, return per day of 

family labor, return per unit of cash cost were (113,110 Kyats), (6,696 Kyats), (7,944 

Kyats) and (1.25 Kyats) respectively. The break-even yield and break-even price were 

3.43 Ton/ha and 180,732 Kyats/ton. The benefit cost ratio (BCR) was 1.16 for monsoon 

rice production. The measurement of enterprise budget of summer rice in Kyarpin village 

tract, return above variable cost, return per day of labor, return per day of family labor, 

return per unit of cash cost were (243,290 Kyats), (8,023 Kyats), (15,715 Kyats) and (1.50 

Kyats) respectively. The break-even yield and break-even price were 3.97 Ton/ha and 

119,367 Kyats/ton. The benefit cost ratio (BCR) for summer rice production was 1.37. 
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Table 4.18  Measurements of enterprise budgets of monsoon and summer rice 

 production by the sampled farmers in Paukmyaing and Kyarpin village 

 tracts (per hectare basis) 
 

Item Unit Paukmyaing Kyarpin 

  Monsoon Rice Monsoon Rice Summer Rice 

Total Gross Benefit Ks/ha 638,772 828,810 893,838 

Total Variable Cost Ks/ha 549,196 715,700 650,548 

Total Variable Cash Cost Ks/ha 495,093 660,705 597,458 

Return above variable cost Ks/ha 89,576 113,110 243,290 

Return above variable cash cost Ks/ha 143,679 168,105 296,380 

Return per unit of cash cost Ks/ha 1.29 1.25 1.50 

Return per unit of total labor Kyats 7,938 6,696 8,023 

Return per unit of family labor Kyats 24,235 7,944 15,715 

Return per unit of hired labor Kyats 9,627 6,897 8,388 

Gross Margin Ks/ha 89,576 113,110 243,290 

Break-even yield Ton/ha 3.08 3.43 3.97 

Break-even price Ks/ton 153,407 180,732 119,367 

Benefit Cost Ratio  1.16 1.16 1.37 

N  60 60 34 
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4.2.2 Cost and Return Analysis of Black Gram Production in the Study Areas 

 

In this study, enterprise budget was also used to analyze cost and return for the 

black gram production and to determine the income per year of sampled rice farmers in 

those two village tracts. The enterprise budgets for black gram production of sampled 

farmers from Paukmyaing village tract and Kyarpin village tract, per hectare basis are 

presented in Table 4.19 and Table 4.20. Per acre basis are presented in Appendix 10 and 

11.  

Average yield of black gram (winter crop) production in Paukmyaing village tract 

was 1.22 Ton/ha and the average market price was 620,480 Kyats/ton. Thus, total gross 

return for black production was 756,986 Kyats/ha. Total material cost for black gram was 

115,786 Kyats/ha including seed cost (93,656 Kyats/ha), foliar fertilizer cost (22,130 

Kyats/ha). Total family labor cost of black gram production was 46,557 Kyats/ha including 

ploughing (15,963 Kyats/ha), seeding (6,301 Kyats/ha), fertilizer application (7,169 

Kyats/ha), threshing and winnowing (8,117 Kyats/ha) and transportation (9,007 Kyats/ha). 

The black gram production expensed total hired labor cost 164,737 Kyats/ha, including 

ploughing (20,995 Kyats/ha), harrowing (78,085 Kyats/ha), fertilizer application (6,049 

Kyats/ha), harvesting (46,153 Kyats/ha), threshing and winnowing (6,672 Kyats/ha) and 

transportation (6,783 Kyats/ha). Interest on cash cost (56,105 Kyats/ha) was paid for total 

cash cost including material cost (23,157 Kyats/ha), and hired labor cost (32,947 Kyats/ha) 

(Table 4.19). 

Black gram cultivated farmers in Kyarpin village tract had 1.21 Ton/ha, average 

yield and the average market price was 582,898 Kyats/ton. Thus, total gross return for 

monsoon paddy production was 705,307 Kyats/ha. Total material cost for black gram was 

183,559 Kyats/ha including seed cost (142,982 Kyats/ha), foliar fertilizer cost (40,577 

Kyats/ha). Total family labor cost was 61,629 Kyats/ha including ploughing (24,949 

Kyats/ha), seeding (7,955 Kyats/ha), fertilizer application (5,222 Kyats/ha), harvesting 

(8,827 Kyats/ha), threshing and winnowing (7,586 Kyats/ha) and transportation (7,089 

Kyats/ha). The black gram production expensed total hired labor cost 204,926 Kyats/ha, 

including ploughing (26,377 Kyats/ha), harrowing (113,488 Kyats/ha), seeding (6,692 

Kyats/ha), fertilizer application (5,188 Kyats/ha), harvesting (36,538 Kyats/ha), threshing 

and winnowing (11,046 Kyats/ha) and transportation (5,598 Kyats/ha). Interest on cash 

cost 77,697 Kyats/ha was paid for total cash cost including material cost (36,712 

Kyats/ha), and hired labor cost (40,985 Kyats/ha) (Table 4.20). 
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Table 4.19 Enterprise budget of black gram production in Paukmyaing village tract,    

        Lewai Township, 2009-2010 

No Item Unit Level Effective Price Total Value 

1 Gross Benefit     (Kyats)  (Kyats) 

  Black Gram Ton/ha 1.22 620,480 756,986 

  Total Gross Benefit Ks/ha      756,986 

2 Variable Cost         

  (a) Material Cost         

       Seed Ton/ha 0.11 851,418 93,656 

       Fertilizer (foliar) Kg/ha 4.10 5,395 22,130 

  Total Material Cost (a) Ks/ha     115,786 

  (b) Family Labor Cost          

       Land preparation         

        - Ploughing Amd/ha 4.55 3,511 15,963 

      Seeding Md/ha 4.20 1,500 6,301 

      Fertilizer application Md/ha 4.74 1,511 7,169 

      Threshing & winnowing Md/ha 5.41 1,500 8,117 

      Transportation Md/ha 6.00 1,500 9,007 

  Total Family Labor Cost (b) Ks/ha     46,557 

  (c) Hired Labor Cost         

       Land preparation         

        - Ploughing Amd/ha 5.98 3,511 20,995 

        - Harrowing Md/ha 6.33 12,344 78,085 

      Fertilizer application Md/ha 4.00 1,511 6,049 

      Harvesting Ks/ha     46,153 

      Threshing & winnowing Md/ha 4.45 1,500 6,672 

      Transportation Md/ha 4.52 1,500 6,783 

  Total Hired Labor Cost (c) Ks/ha     164,737 

  (d) Interest on Cash Cost         

      Material cost (a)   115,786 0.20 23,157 

      Hired labor cost (c)    164,737 0.20 32,947 

  Interest on Cash Cost (d)       56,105 

            

  Total variable cost (a+b+c+d)       383,184 

  Total variable cash cost (a+c+d)       336,627 
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Table 4.20 Enterprise budget of black gram production in Kyarpin village tract,    

        Dekkhina Thiri Township, 2009-2010 
 

No Item Unit Level Effective Price Total Value 

1 Gross Benefit     (Kyats)   (Kyats) 

  Black Gram Ton/ha 1.21 582,898 705,307 

  Total Gross Benefit Ks/ha     705,307 

2 Variable Cost        

  (a) Material Cost        

       Seed Ton/ha 0.16 893,636 142,982 

       Fertilizer(folia) Kg/ha 6.79 5,976 40,577 

  Total Material Cost (a) Ks/ha     183,559 

  (b) Family Labor Cost         

       Land preparation        

        - Ploughing Amd/ha 5.07 4,921 24,949 

       Seeding Md/ha 4.03 1,974 7,955 

      Fertilizer application Md/ha 3.11 1,679 5,222 

      Harvesting Md/ha 4.60 1,919 8,827 

      Threshing & winnowing Md/ha 3.53 2,149 7,586 

      Transportation Md/ha 4.23 1,676 7,089 

  Total Family Labor Cost (b) Ks/ha    61,629 

  (c) Hired Labor Cost        

       Land preparation        

        - Ploughing Amd/ha 5.36 4,921 26,377 

        - Harrowing Amd/ha 6.25 18,158 113,488 

       Seeding Md/ha 3.39 1,974 6,692 

      Fertilizer application Md/ha 3.09 1,679 5,188 

      Harvesting Md/ha 19.05 1,918 36,538 

      Threshing & winnowing Md/ha 5.14 2,149 11,046 

      Transportation Md/ha 3.34 1,676 5,598 

  Total Hired Labor Cost (c) Ks/ha    204,926 

  (d) Interest on Cash Cost        

      Material cost (a) Ks/ha 183,559 0.20 36,712 

      Hired labor cost (c)  Ks/ha 204,926 0.20 40,985 

  Interest on Cash Cost (d) Ks/ha     77,697 

  Total variable cost (a+b+c+d) Ks/ha     527,811 

  Total variable cash cost (a+c+d) Ks/ha     466,181 
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 The total gross revenue from black gram production was 756,986 Kyats/ha in 

Paukmyaing village tract. Total gross revenue from black gram production was 705,307 

Kyats/ha in Kyarpin. Table 4.21 shows the measurements of enterprise budgets of black 

gram production in Paukmyaing, return above variable cost, return per day of labor, return 

per day of family labor, return per unit of cash cost were (373,802 Kyats), (19,950 Kyats), 

(32,261 Kyats) and (2.25 Kyats) respectively. The break-even yield and break-even price 

were 0.62 Ton/ha and 314,085 Kyats/ton. The benefit cost ratio (BCR) of Paukmyaing 

was 1.98 for black gram production. 

  In case of measurement of enterprise budget of black gram production in Kyarpin 

village tract, return above variable cost, return per day of labor, return per day of family 

labor, return per unit of cash cost were (177,496 Kyats), (6,912 Kyats), (9,736 Kyats) and 

(1.51 Kyats) respectively. The break-even yield and break-even price were 0.91 Ton/ha 

and 436,207 Kyats/ton respectively. The benefit cost ratio (BCR) was 1.34 for black gram 

production in Kyarpin village tract. 
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Table 4.21 Measurements of enterprise budgets of black gram production by 

 the sampled farmers in Paukmyaing and Kyarpin village tracts,  

 (per hectare basis) 
 

Item Unit Paukmyaing Kyarpin 

Total Gross Benefit Ks/ha 756,986 705,307 

Total Variable Cost Ks/ha 383,184 527,811 

Total Variable Cash Cost Ks/ha 336,627 466,181 

Return above variable cost Ks/ha 373,802 177,496 

Return above variable cash cost Ks/ha 420,359 239,126 

Return per unit of cash cost Ks/ha 2.25 1.51 

Return per unit of total labor Kyats 19,950 6,912 

Return per unit of family labor Kyats 32,261 9,736 

Return per unit of hired labor Kyats 37,766 8,384 

Gross Margin Ks/ha 373,802 177,496 

Break-even yield Ton/ha 0.62 0.91 

Break-even price Ks/ton 314,085 436,207 

Benefit Cost Ratio  1.98 1.34 

N  41 38 
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4.4 Marketing Function, Channels, Cost and Margin of Agrochemical (Fertilizer 

and Pesticide) Market in the Study Areas 

 

 

In this study, attempts are endeavored to determine the marketing function and 

channels of agrochemical market, to estimate detail marketing cost and margin of the all 

market participants along the purchasing channel of agrochemicals (fertilizer and 

pesticide) market.  

 
 

4.4.1 General Characteristics of the Market Participants of Agrochemical 

(Fertilizer and Pesticide) Market in the Study Areas 

 

 

There were four groups in purchasing channels of agrochemical market in the 

study areas. The farmers were in the first group, retailers were in the second group, 

wholesalers were in the third and company agents were the last group of agrochemical 

purchasing channel, and their functions were very familiar with each other and took part 

dynamically in the agrochemical marketing with this opportunity. In this study, the 

average age of the retailer was 41 years old and average experience was 15 years. 

Educational levels of retailers were 50% in graduate level, 25% in high school level and 

the rest 25% in secondary level. The average age of the wholesaler was 47 years old and 

average experience was 16 years. All of the wholesalers had graduate level of education. 

The average age of the company agent was 38 years old and average experience was 5 

years. All of the company agents had graduate level of education (Table 4.22). 
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Table 4.22 Age, experience and education level of market participants of the          

        agrochemical market in selected areas, 2009-10 
 

Characters Retailers 

N=4  

Wholesalers  

N=4 

Company Agents 

N=3 

Age (year)    

Mean 41.00 47.00 38.00 

Standard Deviation 3.32 9.90 1.14 

Experience (year)    

Mean 15.00 16.00 5.00 

Standard Deviation 5.38 5.80 3.30 

Education level (%)    

Primary level - - - 

Secondary level 25 - - 

High school level 25 - - 

Graduate Level 50 100 100 

Other Business (%)    

Farmers 25 - - 

Crop buyer 25 - - 
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4.4.2 Marketing Activities of the Market Participants of Agrochemical (Fertilizer 

and Pesticide) Market 

 

Table 4.23 shows the marketing activities of retailers of fertilizer (urea, t-super and 

potash) market. All retailers in the study areas sold several types of fertilizers (urea, t-

super and potash). Retailers purchased from different sources of supply. The retailers from 

Lewai purchased from Taungngu wholesale market and 50% of them purchased from 

Yangon wholesale market as well. About 50% of retailers from Dekkhina Thiri purchased 

from Mandalay wholesale market and the rest of them purchased from Taungngu 

wholesale market.  

The retailers purchased fertilizers by cash down payment transaction in the study 

areas. However, they used different selling transaction types depending upon the 

relationship with farmers. In Lewai, 50% of retailers used cash down payment and the 

other used credit payment system in selling fertilizer. On the other hand, all retailers in 

Dekkhina Thiri used cash down payment transaction. 

Mode of transportation system was especially truck in the study areas. All retailers 

in the Lewai stored the fertilizers at their own shop. And 50% of retailers stored at their 

own shop and the others stored both at the shop and at home in Dekkhina Thiri.  

The local wholesalers in the study areas sold all kinds of fertilizers (urea, t-super 

and potash). The local wholesalers purchased fertilizer from different sources of supply. 

While all local wholesalers purchased from Mandalay wholesale market, 50% of them 

purchased from Yangon wholesale market as well. The marketing activities of local 

wholesalers of fertilizer market are shown in Table 4.24. 

About 50% of local wholesalers purchased by cash down payment transaction and 

50% of them purchased by credit system in the study areas. They used different selling 

transaction types. About 50% of local wholesalers used cash down payment and the other 

used credit system in selling fertilizer. They especially used truck in mode of transport. 

And 50% of local wholesalers stored at their own shop and others stored both at the shop 

and at home in the study areas.  
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Table 4.23 Marketing activities of the retailers of fertilizer (urea, t-super and         

        potash) market in Lewai and Dekkhina Thiri Townships 
 

Marketing Activities Lewai  

(Percentage) 

Dekkhina Thiri  

(Percentage) 

Source of goods    

 - Mandalay - 50 

 - Yangon 50 - 

 - Taungngu 100 50 

Type of Transaction  

 (purchasing)  

  

 - Cash down payment 100 100 

 (selling)    

 - Cash down payment 50 100 

 - Credit system 50 - 

Mode of Transport    

 - By Truck 100 100 

Type of Storage    

 - At shop 100 50 

 - At home & shop - 50 

   N 2 2 
 

 

 

     Table 4.24 Marketing activities of the local wholesalers of fertilizer (urea,       

             t-super and potash) market in Pyinmana Township 
 

Marketing Activities Percentage 

Source of goods  

 - Mandalay 100 

 - Yangon 50 

Type of transaction 

 (purchasing) 

 

 - Cash down payment 50 

 - Cash down & Credit 50 

 (selling)  

 - Cash down payment 50 

 - Cash down & Credit 50 

Mode of transport  

 - By Truck 100 

Type of storage  

 - At shop 50 

 - At home & shop 50 

   N 4 
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 In case of compound fertilizer market, there are many brands in the market. Most 

retailers of fertilizer market in study areas sold several fertilizer brands such as Awba, 

Golden Lion, Armo and others brands. They bought compound fertilizers from different 

sources such as Yangon and Mandalay wholesale markets, local wholesale shops and 

company agents in Pyinmana Township. Their transactions were mostly cash down 

payment. About 50% of retailers sold fertilizers with cash down payment and 50% sold 

both cash down and credit payment system. They used truck as a means of transport. And 

50% of retailers stored at their own shop and other 50% stored both at the shop and at 

home in the study areas (Table 4.25). 

Table 4.26 shows that marketing activities of local wholesalers of fertilizer 

(compound) market. The compound fertilizer wholesalers sold fertilizers mainly produced 

by Awba, Golden Lion, Armo and others brands. 

Local wholesalers purchased from different sources of supply, 50% of them 

purchased from Yangon wholesale market, 25% purchased from Mandalay wholesale 

market and the rest 25% bought from branch of companies. Most of the local wholesalers 

used cash down payment transaction, and then they also used credit system and 

commission basis system. All local wholesalers sold cash down system but they 

sometimes used credit system and advanced payment. They used truck for transportation. 

And 25% of local wholesalers stored at their own shop and another 75% stored both at the 

shop and at home. 
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Table 4.25 Marketing activities of the retailers of compound fertilizer market in   

        Lewai and Dekkhina Thiri Townships 
 

Marketing Activities Lewai (Percentage) Dekkhina Thiri(Percentage) 

Brand of goods    

 - Awba 100 50 

 - Golden Lion 100 - 

 - Armo 100 50 

 - Other 50 100 

Source of goods    

 - Yangon 25 25 

 - Mandalay 25 25 

 - Wholesale Shops   

  (1) Naing Kabar 50 50 

  (2) Nilar Phyo  100 50 

  (3) Pan Nu Yaung 50 50 

  (4) Leyar Myay Kaung - 50 

Type of transaction 

 (purchasing) 
  

 - Cash down payment 100 100 

 (selling)   

 - Cash down payment 50 100 

 - Credit system 50 50 

 - Advanced payment 50 50 

Mode of transport   

 - By Truck 100 100 

Type of storage   

 - At shop 50 50 

 - At home & shop 50 50 

   N 2 2 
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Table 4.26 Marketing activities of the wholesalers of compound fertilizer  

        market in Pyinmana Township 

 

Marketing Activities Percentage (%) 

Brand of goods  

 - Awba 100 

 - Golden Lion 75 

 - Armo 75 

 - Other 25 

Source of goods   

 - Yangon 50 

 - Mandalay 25 

 - Branch of Companies 25 

Type of transaction 

 (purchasing) 

 

 - Cash down payment 100 

 - Credit system 75 

 - Commission basis 50 

 (selling)  

 - Cash down payment 100 

 - Credit system 75 

 - Advanced payment 25 

Mode of transport  

 - By Truck 100 

Type of storage  

 - At shop 25 

 - At home & shop 75 

    N 4 
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In the pesticides market, all retailers sold several kinds and brands of pesticide. 

The popular brands of pesticides were Awba, Golden Lion, Golden Dragon, Golden Key 

and Nichimin. Table 4.27 shows that marketing activities of the retailers of pesticide 

market in study areas. 

Retailers purchased from local wholesales shops in the Pyinmana. Purchasing of 

the retailers were cash down system. Retailers were using different selling transaction 

types depending upon the relationship with farmers. In Lewai, 50% of retailers used cash 

down payment, another 50% used credit system and sometimes used advanced payment 

system. The retailers in Dekkhina Thiri used cash down payment system, sometimes they 

also used credit system and advanced payment. Mode of transportation system was truck 

in the study areas. All retailers stored the pesticides at their shop.  

Table 4.28 shows marketing activities of local wholesalers in the pesticide market. 

All local wholesalers in study areas sold several kinds and brands of pesticide. The 

popular brands of pesticides were Awba, Golden Lion and Golden Dragon. 

Local wholesalers purchased pesticides from branch of companies by using 

commission basis and cash down payment system. They used different selling types 

depending upon the relationship with farmers. All wholesale shops used cash down 

payment but some shops used credit system. Mode of transportation system was especially 

truck in the study areas. The wholesalers stored the pesticides at the shop.  
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Table 4.27 Marketing activities of the retailers of pesticides market in Lewai and  

        Dekkhina Thiri Townships 

Marketing Activities Lewai (Percentage) Dekkhina Thiri (Percentage) 

Brand of goods    

 - Awba 100 100 

 - Golden Lion 100 - 

 - Golden Dragon 100 100 

 - Other 100 50 

 - Golden Key 50 - 

 - Nichimin 50 50 

Source of goods    

 - Naing Kabar 50 50 

 - Nilar Phyo  100 50 

 - Pan Nu Yaung 50 50 

 - Leyar Myay Kaung - 50 

Type of transaction 

 (purchasing) 
  

 - Cash down payment 100 100 

 (selling)    

 - Cash down payment 50 100 

 - Credit system 50 50 

 - Advanced payment 50 50 

Mode of transport   

 - By Truck 100 100 

Type of storage (%)   

 - At shop 100 100 

     N 2 2 
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Table 4.28 Marketing activities of the wholesalers of pesticide market  

        in Pyinmana Township 
 

  Marketing Activities Percentage (%) 

Brand of goods  

 - Awba 100 

 - Golden Lion 75 

 - Golden Dragon 75 

 - Nichimin 75 

 - Others 50 

 - Golden Key 25 

Source of goods   

 - Awba 100 

 - Golden Lion 75 

 - Golden Dragon 75 

 - Nichimin 75 

 - Othes 50 

 - Golden Key 25 

Type of transaction 

 (purchasing) 

 

 - Cash down payment 75 

 - Commission basis 50 

 (selling)  

 - Cash down payment 100 

 - Credit system 75 

Mode of transport  

 - By Truck 100 

Type of storage  

 - At shop 100 

    N 4 
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4.4.3 Purchasing Channels of Agrochemical Market in Study Areas  
 

 

Purchasing channels of fertilizer and pesticide market were observed for 

understanding the commodity flow from Agrochemical Company to final user farmers via 

market intermediaries. There were three types of agrochemical purchasing channel in the 

study areas.  

Figure 4.6 shows the purchasing channel of fertilizers (urea, t-super and potash) 

market in the study areas. There were two types of source in this channel: (i) imported 

fertilizers from foreign countries and (ii) domestic produced fertilizers from government 

industries. According to the market survey, most of the fertilizers (urea, t-super and 

potash) were imported from foreign countries such as China. The commodity flow of 

fertilizer was from private companies to wholesalers of main market such as Mandalay 

market, Yangon market and Taungngu market. In the study areas, 68% of the sampled 

farmers purchased from retail shops, 25% of them purchased from wholesalers and only 

7% received fertilizer from government ministry. About 25% of the sampled retailers 

bought from local wholesale shops, another 25% bought from Taungngu market, next 25% 

bought from Mandalay market and the rest of them bought from both Mandalay and 

Taungngu markets. About 75% of local wholesalers bought fertilizers from Mandalay 

market and the rest 25% bought from Yangon market. 

 In case of the compound fertilizer market, the imported fertilizers flew via 

domestic companies to the major markets such as Mandalay market, Yangon market, 

Taungngu market and branches of companies. In the study areas, 65% of the sampled 

farmers purchased from local retail shops, 25% of them purchased from local wholesales 

shop and only 10% purchased from company agents. About 50 % of the sampled retailers 

bought from Yangon market, another 25% bought from companies directly and the rest 

25% bought from local wholesale shops. Half of local wholesalers bought compound 

fertilizer from Mandalay and Yangon market, 25 % bought from branch of companies 

directly and 25% bought from company agents. Purchasing channels of compound 

fertilizer market in study areas are presented in Figure 4.7. 

 Figure 4.8 demonstrates the purchasing channel of pesticide market in study areas. 

According to the market survey, all of the domestic agrochemical companies imported the 

pesticides from foreign countries. Then, those companies distributed via branches of 

company, wholesale shops, retail shops and farmers by company agents. In the study 

areas, 50% of the sampled farmers purchased the pesticide and folia fertilizer from the 
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local retail shops, 25% purchased from local wholesalers and the rest 25% of farmers 

purchased from company agents directly. Half of the retail shops purchased agrochemicals 

from local wholesale shops and other 50% purchased from branch of companies. About 

50% of local wholesalers purchased from branch of companies and another 50% of them 

purchased from company agents by using commission basis system.  

According to the survey results, in purchasing channel 1, marketing links were 

existed among all market participants (farmers, retailers and wholesalers). The channel 2 

showed marketing link between retailers and wholesalers. The channel 3, explained direct 

marketing link between farmers and company agents. Therefore, among these three 

purchasing channels, only channel 1 and channel 2 were calculated the marketing cost, 

profit and margin for agrochemical market of the study areas. 
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Figure 4.6 Purchasing channel of fertilizers (urea, t-super and potash) market in  

        the study areas (Paukmying and Kyarpin village tracts) 

Local Wholesalers Local Retailers Farmers 

Government 

Industries 

Taungngu Market  

(Wholesalers) 

68% 25% 

75% 

Mandalay Market 

(Wholesalers) 

Yangon Market  

(Wholesalers) 

7% 

25% 

75% 

25% 

Channel 1 

Channel 2 

Channel 3 
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Figure 4.7 Purchasing channel of compound fertilizer market in the study areas  

                 (Paukmying and Kyarpin village tracts) 

 

50% 

Company Agents 

Yangon Market 

(Wholesalers) 

Mandalay Market 

(Wholesalers) 

Local Wholesalers Local Retailers Farmers 
65% 25% 
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25% 

50% 

50% 

25% 

Channel 1 

Channel 2 

Channel 3 



 

 

98 

   

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 4.8 Purchasing channel of folia fertilizer and pesticides market in the study       

      areas (Paukmying and Kyarpin village tracts) 

 

Local Wholesalers Local Retailers Farmers 

Company Agents 

Branch of 

Company 25% 

50% 50% 

50% 

50% 

50% 

25% 

Channel 1 

Channel 2 

Channel 3 
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4.4.4 Marketing Cost, Profit and Margin of Agrochemicals (Fertilizer and 

Pesticide) Market in the Study Areas 

 

The study attempted to evaluate the role of the intermediaries and to estimate detail 

marketing cost, profit and margin of the all market participants along the agrochemical 

marketing channel of study areas. The objective of the analyzing costs and margins is to 

understand the relative efficiency and the performance of market participants from 

companies of agrochemical to final users (farmers). Marketing margin reflects the cost of 

marketing and profits of market agents. A common means of measuring market efficiency 

is to examine marketing margins. The overall marketing margin is simply the difference 

between the farm-gate price and the price received on company/ main market sale.  

Farm gate price or farmers’ purchasing price of urea was 26,000 Kyats/50Kg and 

the company’s set price was 19,000 Kyats/50Kg in year 2009-2010. Therefore, the total 

gross marketing margin was 7,000 Kyats/50Kg (26.92% of farm gate price). It included 

the costs and profits of all market participants along the urea fertilizer market in the study 

areas. Average marketing cost, profit and margin of market participants of the urea 

fertilizer market are shown in Table 4.29.  

In the first channel, average margin of wholesaler was 5,750 Kyats/50Kg (22.11% 

of farm gate price) and average margin of retailers was 750 Kyats/50Kg (2.89% of farm 

gate price). Total marketing cost of wholesalers was 1,738 Kyats/50Kg (6.68% of farm 

gate price) and retailers were 500 Kyats/50Kg (1.93% of farm gate price). The percentage 

of profit obtained by wholesaler was 4,012 Kyats/50Kg (15.43% of farm gate price) and 

retailer was 250 Kyats/50Kg (0.96% of farm gate price) respectively. Therefore, the 

average profit obtained by wholesalers was relatively higher than the profit of retailers in 

study areas.  

In channel 2, there was no marketing link between local wholesalers and retailers 

because some retailers purchased from private companies and main market. In this 

channel, average margin of retailers were 6,500 Kyats/50Kg (25.00% of farm gate price), 

total marketing cost of retailers were 2,100 Kyats/50Kg (8.08% of farm gate price) 

including transportation cost and labor cost. Therefore, average profit obtained by retailers 

was 4,400 Kyats/50Kg (16.92% of farm gate price). According to the comparison of these 

two channels, the profit obtained by retailers of channel 2 was relatively higher than 

retailers from channel 1 in the study areas.  
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In case of t-super market, farmers’ purchasing price was 18,000 Kyats/50Kg and 

the company’s set price was 13,167 Kyats/50Kg in 2009-2010. The total gross marketing 

margin was 4,833 Kyats/50Kg (26.85% of farm gate price) and average marketing cost, 

profit and margin of market participants of the t-super fertilizer market is shown in Table 

4.30.  

In the first channel, average margin of wholesalers was 3,444 Kyats/50Kg (19.14% 

of farm gate price) and average margin of retailers was 889 Kyats/50Kg (4.94% of farm 

gate price). Total marketing cost of wholesalers was 1,656 Kyats/50Kg (9.20% of farm 

gate price) and retailers were about 500 Kyats/50Kg (2.78% of farm gate price). The 

percentage of profit obtained by wholesaler was 1,788 Kyats/50Kg (9.94% of farm gate 

price) and retailer was 389 Kyats/50Kg (2.16% of farm gate price) respectively. Therefore, 

the average profit obtained by wholesalers was relatively higher than the profit of retailers 

in study areas. 

  In channel 2, there was no marketing link between local wholesalers and retailers 

because some retailers purchased from private companies and main market. In this 

channel, average margin of retailers was 4,333 Kyats (24.07% of farm gate price), total 

marketing cost of retailers were 1,600 Kyats/50Kg (8.89% of farm gate price) including 

transportation cost and labor cost. Therefore, average profit obtained by retailers was 

2,733 Kyats/50Kg (15.18% of farm gate price). According to the comparison of these two 

channels, the profit obtained by retailers of channel 2 was relatively higher than retailers 

from channel 1 in the study areas.  
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Table 4.29 Total marketing cost, profit and margin of urea fertilizer in the study areas 
        

 Channel 1 Channel 2 

Composition of Marketing Margin Absolute Value 

(Kyat/50Kg) 

Percent 

 

Absolute Value 

(Kyat/50Kg) 

Percent 

 

Farm Gate Price 26,000 100.00 26,000 100.00 

Company’s Price 19,000 73.08 19,000 73.08 

Total Gross Marketing Margin 7,000 26.92 7,000 26.92 

Total Gross Marketing Margin Composition    

(1) Marketing Cost of Farmers 500 1.92 500 1.92 

(2)  Average Margin of Retailer 750 2.89 6,500 25.00 

 Marketing Cost of Retailer 500 1.93 2,100 8.08 

 Average Profit of Retailer 250 0.96 4,400 16.92 

(3) Average Margin of Wholesaler 5,750 22.11 - - 

 Marketing Cost of Wholesaler 1,738 6.68 - - 

 Average Profit of Wholesaler 4,012 15.43 - - 

     

 

Table 4.30 Total marketing cost, profit and margin of t-super fertilizer in the study areas 
 

 Channel 1 Channel 2 

Composition of Marketing Margin Absolute Value 

(Kyat/50Kg) 

Percent 

 

Absolute Value 

(Kyat/50Kg) 

Percent 

 

Farm Gate Price 18,000 100.00 18,000 100.00 

Company’s Price 13,167 73.15 13,167 73.15 

Total Gross Marketing Margin 4,833 26.85 4,833 26.85 

Total Gross Marketing Margin Composition    

(1) Total Marketing Cost of Farmers 500 2.78 500 2.78 

(2) Average Margin of Retailer 889 4.94 4,333 24.07 

 Marketing Cost of Retailer 500 2.78 1,600 8.89 

 Average Profit of Retailer 389 2.16 2,733 15.18 

(3) Average Margin of Wholesaler 3,444 19.14 - - 

 Marketing Cost of Wholesaler 1,656 9.20 - - 

 Average Profit of Wholesaler 1,788 9.94 - - 
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In potash fertilizer market, farmers’ purchasing price was 24,250 Kyats/50Kg and 

the company’s set price was 19,000 Kyats/50Kg. The total gross marketing margin was 

5,250 Kyats/50Kg (21.65% of farm gate price) and average marketing cost, profit and 

margin of market participants of the potash fertilizer market is shown in Table 4.31.  

In channel 1 of potash market, total marketing cost of wholesalers was 1,725 

Kyats/50Kg (7.11% of farm gate price), average profit was 1,900 Kyats/50Kg (7.84% of 

farm gate price) and average margin was 3,625 Kyats/50Kg (14.95% of farm gate price) 

respectively. Total marketing cost of retailers was 500 Kyats/50Kg (2.06% of farm gate 

price), profit was 625 Kyats/50Kg (2.58% of farm gate price) and margin of retailer was 

1,125 Kyats/50Kg (4.64% of farm gate price). Therefore, the average profit obtained by 

wholesalers was relatively higher than the profit of retailers in channel 1.  

There was no marketing link between local wholesalers and retailers in second 

channel. In this channel, average margin of retailers was 4,750 Kyats/50 Kg (19.59% of 

farm gate price), total marketing cost of retailers were 1,600 Kyats/50Kg (6.60% of farm 

gate price). The percentage of profit obtained by retailer in this channel was 3,150 

Kyats/50Kg (12.99% of farm gate price) respectively. According to comparison between 

these two channels, the profit of retailer in channel 2 was approximately six times of 

retailer’s profit in channel 1. 
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Table 4.31 Total marketing cost, profit and margin of potash fertilizer in the study areas 
 

 Channel 1 Channel 2 

Composition of Marketing Margin Absolute Value 

(Kyat/50Kg) 

Percent 

 

Absolute Value 

(Kyat/50Kg) 

Percent 

 

Farm Gate Price 24,250 100.00 24,250 100.00 

Company’s Price 19,000 78.35 19,000 78.35 

Total Gross Marketing Margin 5,250 21.65 5,250 21.65 

Total Gross Marketing Margin Composition    

(1) Total Marketing Cost of Farmers 500 2.06 500 2.06 

(2) Average Margin of Retailer 1,125 4.64 4,750 19.59 

 Total Marketing Cost of Retailer 500 2.06 1,600 6.60 

 Average Profit of Retailer 625 2.58 3,150 12.99 

(3) Average Margin of Wholesaler 3,625 14.95 - - 

 Total Marketing Cost of Wholesaler 1,725 7.11 - - 

 Average Profit of Wholesaler 1,900 7.84 - - 
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In case of compound fertilizer market, farmers’ purchasing price was 38,250 

Kyats/50Kg and the company’s set price was 32,500 Kyats/50Kg in 2009-2010. The total 

gross marketing margin was 5,750 Kyats/50Kg (15.03% of farm gate price) and average 

marketing cost, profit and margin of market participants of the compound fertilizer market 

is shown in Table 4.32. 

 In the first channel, average margin of wholesalers was 3,250 Kyats/50Kg (8.50% 

of farm gate price) and average margin of retailers was 2,000 Kyats/50Kg (5.23% of farm 

gate price). Total marketing cost of wholesalers was 1,363 Kyats/50Kg (3.56% of farm 

gate price) and cost of retailer was about 500 Kyats /50Kg (1.31% of farm gate price). The 

profit obtained by wholesaler was 1,887 Kyats/50Kg (4.94% of farm gate price) and profit 

of retailer was 1,500 Kyats/50Kg (3.92% of farm gate price) respectively. Therefore, the 

average profit obtained by wholesalers was not much different from the profit of retailers 

in compound fertilizer market.   

In channel 2, retailers purchased from private companies and main market 

therefore there was not marketing link between local wholesalers and retailers. In this 

channel, average margin of retailers was 5,250 Kyats/50 Kg (13.73% of farm gate price), 

total marketing cost of retailer was 1,350 Kyats/50Kg (3.53% of farm gate price) and 

average profit obtained by retailers was 3,900 Kyats/50Kg (10.20% of farm gate price). 

According to the comparison of these two channels, the profit obtained by retailers of 

channel 2 was relatively higher than retailers from channel 1 in the study areas.  
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Table 4.32 Total marketing cost, profit and margin of compound fertilizer in the study areas 
 

 Channel 1 Channel 2 

Composition of Marketing Margin Absolute Value 

(Kyat/50Kg) 

Percent 

 

Absolute Value 

(Kyat/50Kg) 

Percent 

 

Farm Gate Price 38,250 100.00 38,250 100.00 

Company’s Price 32,500 84.97 32,500 84.97 

Total Gross Marketing Margin 5,750 15.03 5,750 15.03 

Total Gross Marketing Margin Composition    

(1) Total Marketing Cost of Farmers 500 1.31 500 1.31 

(2) Average Margin of Retailer 2,000 5.23 5,250 13.73 

 Total Marketing Cost of Retailer 500 1.31 1,350 3.53 

 Average Profit of Retailer 1,500 3.92 3,900 10.20 

(3) Average Margin of Wholesaler 3,250 8.50 - - 

 Total Marketing Cost of Wholesaler 1,363 3.56 - - 

 Average Profit of Wholesaler 1,887 4.94 - - 
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 In this study areas, most of the rice farmers cultivated black gram as second crop 

after rice. Therefore, rice farmers utilized folia fertilizer for black gram cultivation. Table 

4.33 shows the average marketing cost, profit and margin of market participants of the 

folia fertilizer market. 

In case of folia fertilizer market, farmers’ purchasing price was 4,300 Kyats/500gm 

and the company’s set price was 2,500 Kyats/500gm. The total gross marketing margin 

was 1,800 Kyats/500gm (41.86% of farm gate price). In channel 1, total marketing cost of 

wholesalers was 50 Kyats/500gm (1.07% of farm gate price), average profit was 950 

Kyats/500gm (20.32% of farm gate price) and average margin was 1,000 Kyats/500gm 

(21.39% of farm gate price) respectively. Total marketing cost of retailers was 100 

Kyats/500gm (2.14% of farm gate price), profit was 650 Kyats/500gm (21.93% of farm 

gate price) and margin of retailer was 750 Kyats/500gm (23.07% of farm gate price). 

Therefore, the average profit obtained by wholesalers was nearly the same profit of 

retailers in channel 1 of folia fertilizer market.  

In second channel, there was direct marketing between company and retailer .The 

profit obtained by retailer was 1,650 Kyats/500gm (43.32% of farm gate price) 

respectively. Therefore, the profit of retailer in channel 2 was approximately double of 

retailer’s profit in channel 1. 
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Table 4.33 Total marketing cost, profit and margin of folia fertilizer in the study areas 
 

 Channel 1 Channel 2 

Composition of Marketing Margin Absolute Value 

(Kyat/500gm) 

Percent 

 

Absolute Value 

(Kyat/500gm) 

Percent 

 

Farm Gate Price 4,300 100.00 4,300 100.00 

Company’s Price 2,500 58.14 2,500 58.14 

Total Gross Marketing Margin 1,800 41.86 1,800 41.86 

Total Gross Marketing Margin Composition    

(1) Total Marketing Cost of Farmers 50 1.07 50 1.07 

(2) Average Margin of Retailer 750 23.07 2,750 45.46 

 Total Marketing Cost of Retailer 100 2.14 100 2.14 

 Average Profit of Retailer 650 21.93 1,650 43.32 

(3) Average Margin of Wholesaler 1,000 21.39 - - 

 Total Marketing Cost of Wholesaler 50 1.07 - - 

 Average Profit of Wholesaler 950 20.32 - - 
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In case of liquid pesticide (Awba) market, farmers’ purchasing price was 2,525 

Kyats/100cc and the company’s set price was 1,600 Kyats/100cc. The total gross 

marketing margin was 925 Kyats/100cc (36.63% of farm gate price) and average 

marketing cost, profit and margin of market participants of the liquid pesticide (Awba) is 

shown in Table 4.34. 

 In channel 1, average margin of wholesalers was 1,925 Kyats/100cc (12.87% of 

farm gate price) and average margin of retailers was 550 Kyats/100cc (21.78% of farm 

gate price). Total marketing cost of wholesalers was 50Kyats/100cc (1.98% of farm gate 

price) and cost of retailer was about 100 Kyats/100cc (3.96% of farm gate price). The profit 

obtained by wholesaler was 275 Kyats/100cc (10.89% of farm gate price) and profit of 

retailer was 450 Kyats/100cc (17.82%) respectively. Therefore, the average profit obtained 

by retailers was higher than the profit of wholesalers in study areas.   

In channel 2, there was no marketing link between local wholesalers and retailers 

because retailers purchased from private companies directly. In this channel, total 

marketing cost of retailer was 100 Kyats/100cc (3.96% of farm gate price) and average 

profit obtained by retailers was 775 Kyats/100cc (30.69% of farm gate price). According 

to the comparison of channel 1 and channel 2, the profit obtained by retailers of channel 2 

was relatively higher than retailers from channel 1.  

In solid pesticide (Awba) market, farmers’ purchasing price was 3,500 

Kyats/100gm and the company’s set price was 2,700 Kyats/100gm. The total gross 

marketing margin was 800 Kyats/100gm (22.86% of farm gate price). Average marketing 

cost, profit and margin of market participants of the liquid pesticide (Awba) is shown in 

Table 4.35. 

 In the first channel, average margin of wholesalers was 300Kyats/100grm (8.57% 

of farm gate price) and average margin of retailers was 450 Kyats/100gm (12.86% of farm 

gate price). Total marketing cost of wholesalers was 50 Kyats/100gm (1.43% of farm gate 

price) and cost of retailer was about 100 Kyats/100gm (2.86% of farm gate price). The 

profit of wholesaler was 250 Kyats/100gm (7.14% of farm gate price) and profit of retailer 

was 350Kyats/100gm (10.00% of farm gate price) respectively. Therefore, retailers were 

more profit than wholesalers in study areas.   

In channel 2, total marketing cost of retailer was 100 Kyats/100gm (2.86% of farm 

gate price) and average profit obtained by retailers was 650 Kyats/100gm (18.57% of farm 

gate price). According to the comparison of these two channels, retailers of channel 2 were 

relatively higher than retailers of channel 1. 
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Table 4.34 Total marketing cost, profit and margin of Awba branded pesticides (liquid  

        form) in the study areas 
 

 Channel 1 Channel 2 

Composition of Marketing Margin Absolute Value 

(Kyat/100cc) 

Percent 

 

Absolute Value 

(Kyat/100cc) 

Percent 

 

Farm Gate Price 2,525 100.00 2,525 100.00 

Company’s Price 1,600 63.37 1,600 63.37 

Total Gross Marketing Margin 925 36.63 925 36.63 

Total Gross Marketing Margin Composition    

(1) Total Marketing Cost of Farmers 50 1.98 50 1.98 

(2) Average Margin of Retailer 550 21.78 875 34.65 

 Total Marketing Cost of Retailer 100 3.96 100 3.96 

 Average Profit of Retailer 450 17.82 775 30.69 

(3) Average Margin of Wholesaler 1,925 12.87 - - 

 Total Marketing Cost of Wholesaler 50 1.98 - - 

 Average Profit of Wholesaler 275 10.89 - - 
     

 

 
 

Table 4.35 Total marketing cost, profit and margin of Awba branded pesticides 

        (Solid Form) in the Study Areas 
 

 Channel 1 Channel 2 

Composition of Marketing Margin Absolute Value 

(Kyat/100gm) 

Percent 

 

Absolute Value 

(Kyat/100gm) 

Percent 

 

Farm Gate Price 3,500 100.00 3,500 100.00 

Company’s Price 2,700 77.14 2,700 77.14 

Total Gross Marketing Margin 800 22.86 800 22.86 

Total Gross Marketing Margin Composition    

Total Marketing Cost of Farmers 50 1.43 50 1.43 

Average Margin of Retailer 450 12.86 750 21.43 

Total Marketing Cost of Retailer 100 2.86 100 2.86 

Average Profit of Retailer 350 10.00 650 18.57 

Average Margin of Wholesaler 300 8.57 - - 

Total Marketing Cost of Wholesaler 50 1.43 - - 

Average Profit of Wholesaler 250 7.14 - - 
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The liquid pesticide market of Nichimin Company, farmers’ purchasing price was 

10,925 Kyats/500cc and the company’s set price was 8,000 Kyats/500cc in 2009-2010. 

The total gross marketing margin was 2,925 Kyats/500cc and average marketing cost, 

profit and margin of market participants of the liquid pesticide (Nichimin) is shown in 

Table 4.36. 

 In channel 1, average margin of wholesalers was 1,250 Kyats/500cc (11.44% of 

farm gate price) and average margin of retailers was 1,625 Kyats/500cc (14.88% of farm 

gate price). Total marketing cost of wholesalers was 50 Kyats/500cc (0.46% of farm gate 

price) and cost of retailer was about 100 Kyats/500cc (0.92% of farm gate price). The 

profit obtained by wholesaler was 1,200 Kyats/500cc (10.98% of farm gate price) and 

profit of retailer was 1,525Kyats/500cc (13.96% of farm gate price) respectively. 

Therefore, the average profit obtained by retailers was not much different the profit of 

wholesalers in study areas.   

In channel 2, total marketing cost of retailer was 100 Kyats/500cc (0.92% of farm 

gate price) and average profit obtained by retailers was 2,775 Kyats/500cc (25.40% of 

farm gate price). Therefore, the profit obtained by retailers of channel 2 was relatively 

higher than retailers from first channel.  

In case of solid pesticide (Nichimin) market, farmers’ purchasing price was 3,800 

Kyats/3gm and the company’s set price was 2,900 Kyats/3gm. The total gross marketing 

margin was 900 Kyats/3gm (23.68% of farm gate price) and average marketing cost, profit 

and margin of market participants of the liquid pesticide (Nichimin) is shown in Table 

4.37.  

 In the first channel, average margin of wholesalers was 218 Kyats/3Kg (5.74% of 

farm gate price) and average margin of retailers was 632Kyats/3Kg (16.63% of farm gate 

price). Total marketing cost of wholesalers was 50Kyats/3Kg (1.32% of farm gate price) 

and cost of retailer was about 100 Kyats/3Kg (2.63% of farm gate price). The profit 

obtained by wholesaler was 168 Kyat/3Kg (4.42% of farm gate price) and profit of retailer 

was 532Kyats/3Kg (14.00% of farm gate price) respectively. Therefore, the profit of 

retailers was relatively higher than the profit of wholesalers in channel 1. 

  In channel 2, total marketing cost of retailer was 100 Kyats/3Kg (2.63% of farm 

gate price) and average profit obtained by retailers was 750 Kyats/3Kg (19.74% of farm 

gate price). According to the comparison of these two channels, the retailers’ profit of 

channel 2 was relatively higher than profit of retailers from channel 1.  

 



 

 

111 

Table 4.36 Total marketing cost, profit and margin of Nichimin branded pesticides  

 (liquid form) in the study areas 
  

 Channel 1 Channel 2 

Composition of Marketing Margin Absolute Value 

(Kyat/500cc) 

Percent 

(%) 

Absolute Value 

(Kyat/500cc) 

Percent 

(%) 

Farm Gate Price 10,925 100.00 10,925 100.00 

Company’s Price 8,000 73.23 8,000 73.23 

Total Gross Marketing Margin 2,925 26.77 2,925 26.77 

Total Gross Marketing Margin Composition    

(1) Total Marketing Cost of Farmers 50 0.46 50 0.46 

(2) Average Margin of Retailer 1,625 14.88 2,875 26.32 

 Total Marketing Cost of Retailer 100 0.92 100 0.92 

 Average Profit of Retailer 1,525 13.96 2,775 25.40 

(3) Average Margin of Wholesaler 1,250 11.44 - - 

 Total Marketing Cost of Wholesaler 50 0.46 - - 

 Average Profit of Wholesaler 1,200 10.98 - - 
     

 
 

Table 4.37 Total marketing cost, profit and margin of Nichimin branded pesticides 

        (Solid Form) in the Study Areas 
  

 Channel 1 Channel 2 

Composition of Marketing Margin Absolute Value 

(Kyat/3gm) 

Percent 

 

Absolute Value 

(Kyat/3gm) 

Percent 

 

Company’s Price 2,900 76.32 2,900 76.32 

Farm Gate Price 3,800 100.00 3,800 100.00 

Total Gross Marketing Margin 900 23.68 900 23.68 

Total Gross Marketing Margin Composition    

(1) Total Marketing Cost of Farmers 50 1.32 50 1.32 

(2) Average Margin of Retailer 632 16.63 850 22.37 

 Total Marketing Cost of Retailer 100 2.63 100 2.63 

 Average Profit of Retailer 532 14.00 750 19.74 

(3) Average Margin of Wholesaler 218 5.74 - - 

 Total Marketing Cost of Wholesaler 50 1.32 - - 

 Average Profit of Wholesaler 168 4.42 - - 
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Figure 4.9 shows that the comparison of Total Gross Marketing Margin for 

different fertilizers in the study areas. According to the survey results, the percentage 

composition of Total Gross Marketing Margin of different fertilizers were urea 26.93%,   

t-super 26.85%, potash 21.65%, compound fertilizer 15.03% and folia fertilizer 42.86%. 

According to the results, total gross marketing margin of folia fertilizer was relatively 

higher than the other fertilizers. 

According to the survey results, the percentage composition of Total Gross 

Marketing Margin of liquid pesticide of Awba was 36.63%, solid pesticide was 22.86%. 

Therefore, total gross marketing margin of liquid pesticide of Awba was relatively higher 

than the solid form of Awba pesticide. The total gross marketing margin of liquid and 

solid pesticide of Nichimin was about 26.77% and 23.68% respectively. Therefore, these 

two forms of Nichimin pesticide were not much different in the market. Figure 4.10 shows 

that the comparison of Total Gross Marketing Margin for pesticide via different 

agrochemical companies in the study areas. 
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 Figure 4.9 Comparison of Total Gross Marketing Margin for different fertilizers 
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Figure 4.10 Comparison of Total Gross Marketing Margin for pesticide via           

          different agrochemical companies 
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4.5 Factors Affecting the Demand of Agrochemical (Fertilizer and Pesticide) in 

 Rice Production in the Study Areas 

 

This section attempts to estimate results of factors affecting on the demand of 

agrochemical (fertilizer & pesticide) of rice production in the study areas. To determine 

the factors affecting the demand of inputs, log linear regression function was employed. 

The specific input demand functions of rice and black gram farmers were estimated by 

using 11 independent variables; age of farmer, schooling year, family size, family labor in 

farm, farm experience, lagged output price, current fertilizers and pesticides price, farm 

size, cropping intensity, gross margin and factor share of inputs in the specific crop 

production. 

 

4.5.1 Descriptive Statistics of Dependent and Independent Variables of Urea 

 Fertilizer Demand Function in Rice Production 

 

Table 4.38 shows the descriptive statistics of dependent and independent variables 

of urea fertilizer demand function for rice production. According to the descriptive 

statistics, average quantity of urea applied by sampled farmers was 113.19 Kg/ha, average 

age of farmers was 52 years old, mean of the schooling year was about 6 years, average 

family size was 5 persons, average family labor on farm was 2 persons, average farm 

experience of farmers in rice production was about 31 years, average lagged rice price 

received by farmers was 193,200 Kyats/ton, current urea price paid by farmers was about 

23,833 Kyats/50kg, average farm size of rice production was 1.77 ha, cropping intensity of 

sampled farmers was 163.50%, average gross margin of rice production was 291,901 

Kyats and factor share of urea fertilizer in rice production was 7.40%. 

Based on the results of log linear regression analysis, urea fertilizer demand for 

rice production was positively affected by the rice price received by farmers in last season 

and, gross margin and factor share of urea for rice production was highly significant at 1% 

level. It means that if lagged rice price was 1% increased, urea demand will be (0.28%) 

increased. If gross margin of rice production was 1% increased, urea demand of sampled 

farmers will be (0.12%) increased and factor share of urea fertilizer cost was 1% increased 

in rice production in study areas, demand of urea fertilizer will be (0.96%) increased.  

In this urea demand function of rice production, urea price of study areas was 

negatively relationship with the demand of urea fertilizer. In case of price elasticity, the 

standardized β was (less than unity (β<1), implying that the demand for urea fertilizer was 
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inelastic. Therefore, farmers will change very less amount of urea fertilizer even though 

urea fertilizer price changing. Demand of urea fertilizer was negatively affected by the 

price of urea. It means that if urea price was 1% increased in the market, demand of urea 

fertilizer will be (0.74%) decreased. The results of the estimation of the demand function 

of urea fertilizer for all sampled farmers in the study areas are described in Table 4.39. 

The model summary of urea demand function is shown in Appendix 18. 



 

 

116 

 

 

Table 4.38    Descriptive statistics of dependent and independent variables in urea  

           fertilizer demand function  
 

Independent variables Unit Minimum Maximum Mean Std. Deviation 

Demanded Quantity of Urea Kg/ha 29.65 247.10 113.19 53.91 

Age of Farmer Year 19.00 88.00 52.67 12.99 

Schooling Year Year 3.00 11.00 6.54 2.32 

Family Size Number 2.00 16.00 5.09 2.21 

Family Labor Number 1.00 8.00 2.42 1.21 

Farm Experience Year 6.00 70.00 31.24 12.81 

Lagged Rice Price Kyat/Ton 141217.00 292174.00 193201.00 25039.00 

Urea Price Kyat/50Kg 22000.00 25000.00 23833.00 539.73 

Farm Size Hectare 0.40 6.07 1.77 1.21 

Cropping Intensity Percent 12.00 300.00 163.50 81.98 

Gross Margin Kyat 51891.00 885854.00 291901.00 144635.00 

Factor Share of Urea Percent 2.14 18.76 7.40 3.35 

N=120 
 

 

 

 

 
 

 

 

Table 4.39 Factors affecting the demand of urea fertilizer for rice production  
 

Independent variables Unstandardized 

Coefficients (B) 

Standardized 

Coefficients (β) 

T-value Sig. 

Constant -5.330  -0.823 0.412 

Age of Farmer  0.159
ns

 0.082 1.400 0.164 

Schooling Year 0.009
 ns

 0.007 0.207 0.837 

Family Size -0.068* -0.056 -1.881 0.063 

Family Labor 0.030
 ns

 0.028 0.906 0.367 

Farm Experience -0.114* -0.110 -1.850 0.067 

Lagged Rice Price 1.132*** 0.280 6.799 0.000 

Urea Price -0.742
 ns

 -0.034 -1.200 0.233 

Farm Size -0.014
 ns

 -0.018 -0.593 0.554 

Cropping Intensity 0.039
 ns

 0.050 1.508 0.135 

Gross Margin 0.118*** 0.129 3.183 0.002 

Factor Share of Urea 0.956*** 0.880 27.902 0.000 

Note:  Dependent Variable: Demand of Urea (Kg/ha) 

 R
2
 = (0.925), F= (120.59) 

 ***, ** and * are significant level at 1%, 5% and 10% respectively, ns = not significant 
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4.4.2 Descriptive Statistics of Dependent and Independent Variables of T-super 

 Fertilizer Demand Function in Rice Production 

 

According to the descriptive statistics of t-super demand in rice production, 

average quantity of t-super applied by sampled farmers was 42.75Kg/ha, average age of 

farmers was 50 years old, mean of the schooling year was about 7 years, average family 

size was 5 persons, average family labor on farm was 2 persons, average farm experience 

in rice production of farmers was about 30 years, average lagged rice price received by 

farmers was 193,200 Kyats/ton, current t-super price paid by farmers was about 17,385 

Kyats/50kg, average farm size was 1.87 ha, cropping intensity of sampled farmers was 

155.24%, average gross margin of rice production was 297,730 Kyats and factor share of 

T-super fertilizer was 1.72%. The descriptive statistics of the demand function for t-super 

fertilizer in rice production are described in Table 4.40. 

Demanded quantity of t-super fertilizer was positively related to the lagged rice 

price received by farmer and factor share of t-super fertilizer at 1% significant level. It 

means that if rice price was 1% increased, the demanded quantity of t-super will be 

(2.21%) increased and if factor share of t-super fertilizer cost was 1% increased in rice 

production, demanded quantity of t-super fertilizer will be (0.74%) increased. T-super 

demand was negatively related to the family size at 10% level and it means that if the 

family size was large, demanded quantity of t-super will be (0.25%) decreased.  

In the regression analysis of t-super demand function in rice production, t-super 

price of study areas was negatively relationship with the demanded quantity of t-super 

fertilizer. In case of price elasticity, the standardized β was less than unity (β<1), implying 

that the demand for t-super fertilizer was inelastic. Therefore, farmers will change very 

less amount of t-super fertilizer if t-super fertilizer price changing. Demand of t-super 

fertilizer was negatively affected to the price of t-super. It means that if t-super price was 

increased (1%) in the market, demanded quantity of t-super of sampled farmers in study 

areas will be (0.58%) decreased. The results of the estimation of the demand function of   

t-super fertilizer for all sampled farmers in the study areas are described in Table 4.41. The 

model summary of t-super demand function is shown in Appendix 19. 
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Table 4.40 Descriptive statistics of dependent and independent variables in             

        t-super fertilizer demand function 
 

Independent variables Unit Minimum Maximum Mean Std. Deviation 

Demanded Quantity of T-super Kg/ha 15.44 123.55 42.75 29.57 

Age of Farmer Year 19.00 82.00 50.46 14.02 

Schooling Year Year 3.00 11.00 6.92 2.58 

Family Size Number 2.00 16.00 5.35 2.41 

Family Labor Number 1.00 8.00 2.35 1.23 

Farm Experience Year 6.00 70.00 30.29 14.76 

Lagged Rice Price Kyat/Ton 146087.00 292174.00 195391.00 29520.09 

T-super Price Kyat/50Kg 16000.00 19000.00 17385.00 918.14 

Farm Size Hectare 0.48 6.07 1.87 1.38 

Cropping Intensity Percent 12.00 300.00 155.24 83.91 

Gross Margin Kyat 80462.00 688174.00 297730.00 149869.00 

Factor Share of T-super Percent 0.26 6.07 1.72 1.32 

N=48 

 

 

 

Table 4.41 Factors affecting the demand of t- super fertilizer for rice production  
 

Independent variables Unstandardized 

Coefficients (B) 

Standardized 

Coefficients (β) 

T-value Sig. 

Constant -15.194  -1.438 0.159 

Age of Farmer 0.069
 ns

 0.033 0.154 0.878 

Schooling Year -0.103
 ns

 -0.063 -0.625 0.536 

Family Size -0.255* -0.160 -1.926 0.062 

Family Labor 0.069
 ns

 0.047 0.571 0.572 

Farm Experience -0.102
 ns

 -0.094 -0.407 0.687 

Lagged Rice Price 2.218*** 0.504 4.067 0.000 

T-super Price -0.583
 ns

 -0.049 -0.591 0.558 

Farm Size 0.000
 ns

 0.000 -0.009 0.993 

Cropping Intensity 0.153
 ns

 0.171 1.673 0.103 

Gross Margin -0.232
 ns

 -0.197 -1.653 0.107 

Factor Share of T-super 0.743*** 0.864 9.336 0.000 

Note:  Dependent Variable: Demand of T-super (Kg/ha) 

 R
2
 = (0.807), F = 13.70 

 ***, ** and * are significant level at 1%, 5% and 10% respectively, ns = not significant
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4.4.3 Descriptive Statistics of Dependent and Independent Variables of Potash

 Fertilizer Demand Function in Rice Production 

 

 

Table 4.42 shows that the descriptive statistics of dependent and independent 

variables of potash fertilizer demand function in rice production. In the results of 

descriptive statistics, average quantity of potash applied by selected farmers was 31.37 

Kg/ha, average age of farmers was 50 years old, mean of the schooling year was about 7 

years, average family size was 5 persons, average family labor on farm was 2 persons, 

average farm experience in rice production of farmers was about 29 years, average lagged 

rice price received by farmers was 194,890 Kyats/ton, current potash price paid by farmers 

was about 23,402 Kyats/50kg, average farm size was 2.08 ha, cropping intensity of 

sampled farmers was 170.13%, average gross margin of rice production was 281,310 

Kyats and factor share of potash fertilizer cost in rice production was 1.72% . 

Demanded quantity of potash fertilizer was positively affected to the lagged rice 

price received by farmer and factor share of potash fertilizer cost at highly significant level 

(1%). It means that if lagged rice price was 1% increased, the demanded quantity of potash 

fertilizer will be (1.53%) increased and if factor share of potash fertilizer cost was 1% 

increased in rice production in study areas, demanded quantity of potash fertilizer will be 

(0.69%) increased. Demanded quantity of potash was positively affected to the family 

labor and cropping intensity at 5% significant level. If the family labor was increased 

(1%), demanded quantity of potash will be increased (0.20%) and if the cropping intensity 

was 1% increased, potash demand will be (0.22%) increased. Potash demand was 

negatively related to the family size at 10% level it means that if the family size was large, 

demanded quantity of potash will be reduced about (0.21%).  

According to regression analysis of potash demand in rice production, price of 

potash was negatively relationship with the demand of potash fertilizer. In case of price 

elasticity, the standardized β was greater than unity (β>1), implying that the demand for 

potash fertilizer was elastic. Demand of potash fertilizer was negatively related to the price 

of potash at 5% significant level. It means that if potash price was (1%) increased in the 

market, demanded quantity of potash fertilizer will be (1.98%) decreased. The results of 

the estimation of the demand function of potash fertilizer for all sampled farmers in the 

study areas are described in Table 4.43. The model summary of potash demand function is 

shown in Appendix 20. 
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Table 4.42 Descriptive statistics of dependent and independent variables in             

        potash fertilizer demand function  
 

Independent variables Unit Minimum Maximum Mean Std. Deviation 

Demanded Quantity of Potash Kg/ha 15.44 61.78 31.37 15.46 

Age of Farmer Year 19.00 75.00 50.13 12.29 

Schooling Year Year 3.00 11.00 6.83 2.59 

Family Size Number 2.00 11.00 5.04 1.86 

Family Labor Number 1.00 6.00 2.41 1.11 

Farm Experience Year 6.00 60.00 29.35 11.70 

Lagged Rice Price Kyat/Ton 146087.00 292174.00 194888.00 25838.51 

Potash Price Kyat/50Kg 20000.00 26000.00 23402.00 1113.65 

Farm Size Hectare 0.51 6.07 2.08 1.55 

Cropping Intensity Percent 17.86 300.00 170.13 82.09 

Gross Margin Kyat 80462.00 681771.00 281313.00 127263.00 

Factor Share of Potash Percent 0.37 4.90 1.73 1.16 

N=46 

 

 

Table 4.43 Factors affecting the demand of potash fertilizer for rice production  
 

Independent variables Unstandardized 

Coefficients (B) 

Standardized 

Coefficients (β) 

T-value Sig. 

Constant 4.699  0.503 0.618 

Age of Farmer 0.223
 ns

 0.122 0.731 0.470 

Schooling Year -0.030
 ns

 -0.024 -0.222 0.826 

Family Size -0.212* -0.159 -1.945 0.060 

Family Labor 0.208** 0.191 2.123 0.041 

Farm Experience -0.285
 ns

 -0.283 -1.616 0.115 

Lagged Rice Price 1.539*** 0.380 3.309 0.002 

Potash Price -1.981** -0.190 -2.109 0.042 

Farm Size 0.124
 ns

 0.157 1.666 0.105 

Cropping Intensity 0.228** 0.296 2.532 0.016 

Gross Margin -0.104
 ns

 -0.098 -0.890 0.380 

Factor Share of Potash 0.692*** 1.005 11.717 0.000 

Note:  Dependent Variable: Demand of Potash (Kg/ha) 

 R
2
 = (0.819), F= 14.03 

 ***, ** and * are significant level at 1%, 5% and 10% respectively, ns = not significant
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4.4.4 Descriptive Statistics of Dependent and Independent Variables of Compound

 Fertilizer Demand Function in Rice Production 

 

 

In the descriptive statistics for farmers’ demand of compound fertilizer in rice 

production, average quantity of compound fertilizer applied by sampled farmers was 

113.86 Kg/ha, current compound price paid by farmers was about 15,532 Kyats/50kg, 

average age of farmers was 50 years old, mean of the schooling year was about 7 years, 

average family size was 5 persons, average family labor on farm was 3 persons, average 

farm experience in rice production of farmers was about 29 years, average lagged rice 

price received by farmers was 196,590 Kyats/ton, average farm size was 2.04 ha, cropping 

intensity of sampled farmers was 166.65%, average gross margin of rice production was 

278,060 Kyats and factor share of compound fertilizer cost was 3.91% (Table 4.44).  

Demand of compound fertilizer was positively influenced to the factor share of 

compound fertilizer in rice production at highly significant at 1% level. It means that even 

though factor share of compound fertilizer in rice production was 1% increased, demanded 

quantity of compound fertilizer in rice production will be increased about (0.77%). 

Demanded quantity of potash was positively affected the lagged rice price received by 

farmer at 10% level. It means if rice price in last season was 1% increased, demanded 

quantity of compound fertilizer will be (1.63%) increased. 

According to regression analysis of compound fertilizer demand in rice production, 

price of compound was negatively relationship with the demand of compound fertilizer. It 

means that if compound fertilizer price was 1% increased in the market, demanded 

quantity of compound fertilizer will be (0.19%) decreased. In case of price elasticity, the 

standardized β was less than unity (β<1), implying that the demand for compound 

fertilizer was inelastic. Therefore, farmers will change very less amount of compound 

fertilizer in rice production if compound fertilizer price changing. The results of the 

estimation of the demand function of compound fertilizer for all sampled farmers in the 

study areas are described in Table 4.45. The model summary of compound demand 

function in rice production is shown in Appendix 21. 

 

 

 

 



 

 

122 

Table 4.44 Descriptive statistics of dependent and independent variables in      

        compound fertilizer demand function  
 

Independent variables Unit Minimum Maximum     Mean Std. Deviation 

Demanded Quantity of Compound Kg/ha 8.14 370.65 113.86 58.77 

Age of Farmer Year 19.00 86.00 49.98 11.49 

Schooling Year Year 3.00 11.00 6.90 2.47 

Family Size Number 2.00 11.00 4.92 1.80 

Family Labor Number 1.00 6.00 2.52 1.09 

Farm Experience Year 6.00 56.00 29.27 10.87 

Lag Rice Price Kyat/Ton 146087.00 258087.00 196590.00 22929.08 

Compound Price Kyat/50Kg 6000.00 35000.00 15532 7451.96 

Farm Size Hectare 0.40 6.07 2.04 1.35 

Cropping Intensity Percent 17.86 300.00 166.65 90.99 

Gross Margin Kyat 51891.00 688174.00 278060.00 131521.00 

Factor Share of Compound Percent 0.35 13.14 3.91 2.75 

N=62 

 

 

 

Table 4.45 Factors affecting the demand of compound fertilizer for rice production      

Independent variables Unstandardized 

Coefficients (B) 

Standardized 

Coefficients (β) 

T-value Sig. 

Constant -17.927  -2.069 0.044 

Age of Farmer 0.545
 ns

 0.227 0.727 0.471 

Schooling Year 0.188
 ns

 0.117 0.950 0.347 

Family Size 0.033
 ns

 0.020 0.190 0.850 

Family Labor -0.196
 ns

 -0.140 -1.128 0.265 

Farm Experience 0.059
 ns

 0.044 0.149 0.882 

Lagged Rice Price 1.630* 0.304 1.953 0.056 

Compound Price -0.190
 ns

 -0.162 -1.623 0.111 

Farm Size 0.040
 ns

 0.041 0.383 0.703 

Cropping Intensity 0.045
 ns

 0.052 0.372 0.711 

Gross Margin 0.075
 ns

 0.071 0.532 0.597 

Factor Share of Compound 0.652*** 0.770 6.454 0.000 

Note:  Dependent Variable: Demand of Compound (Kg/ha) 

R
2
 = (0.598), F= 6.77 

***, ** and * are significant level at 1%, 5% and 10% respectively, ns = not significant
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4.4.5 Descriptive Statistics of Dependent and Independent Variables of Folia

 Fertilizer Demand Function in Black Gram Production 

 

 According to the descriptive statistics, average quantity of folia fertilizer applied 

by sampled farmers was 8.07 Kg/ha, average age of farmers was 52 years old, mean of the 

schooling year was about 7 years, average family size was 5 persons, average family labor 

on farm was 2 persons, average farm experience in black gram production of farmers was 

29 years, average lagged black gram price received by farmers was 604,005 Kyats/ton, 

current folia price paid by farmers was about 5,231 Kyats/3kg, average farm size was 1.79 

ha, cropping intensity of sampled farmers was 189.99%, average gross margin of black 

gram production was 438,469 Kyats and factor share of folia fertilizer cost was 1.99% 

respectively (Table 4.46). 

Demand of folia fertilizer in black gram production was positively and 

significantly affected to gross margin of black gram production and factor share of folia 

fertilizer cost at highly significant at 1% level. It means that if factor share of folia 

fertilizer was 1% increased, the demanded quantity of folia fertilizer will be (0.93%) 

increased. If gross margin of black gram was 1% increased, the folia demand for black 

gram production will be (0.41%) increased. Folia demand was negatively and significantly 

influenced on family size and folia price at highly significant at 1% level. It means that if 

folia price was 1% increased in the market, folia demand will be reduced about (0.78%) 

and if family size was 1% increased, demand of folia will be (0.13%) decreased. In this 

demand function, demand of folia was positively and significantly affected to black gram 

price received by farmer and cropping intensity at 5% level. It means that if black gram 

price was 1% increased, demanded quantity of folia fertilizer will be (0.33%) increased 

and if cropping intensity was 1% increased, folia fertilizer demand of black gram 

production will be (0.07%) increased. According to regression analysis of folia demand in 

black gram production, price of folia was negatively relationship with the demand of folia 

fertilizer. In case of price elasticity, the standardized β was less than unity (β<1), implying 

that the demand for folia fertilizer was inelastic. Demand of folia fertilizer was negatively 

affected to the price of folia at 1% significant level. It means that if folia price was 

increased (1%) in the market, demanded quantity of folia fertilizer in black gram 

cultivation will be (0.78%) reduced. The results of the estimation of the demand function 

of folia fertilizer in black gram production in the study areas are described in Table 4.47. 

The model summary of folia fertilizer demand function is shown in Appendix 22. 
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Table 4.46 Descriptive statistics of dependent and independent variables in folia   

        fertilizer demand function of black gram production  
 

Independent variables Unit Minimum Maximum Mean Std. Deviation 

Demanded Quantity of Folia Kg/ha 3.71 22.24 8.07 4.01 

Age of Farmer Year 23.00 86.00 52.22 12.93 

Schooling Year Year 3.00 11.00 6.49 2.38 

Family Size Number 2.00 11.00 5.10 2.05 

Family Labor Number 1.00 6.00 2.35 1.13 

Farm Experience Year 6.00 60.00 29.89 12.34 

Lagged Black Gram Price Kyat/Ton 404440.00 933333.00 604005.00 85026.37 

Folia Price Kyat/3Kg 4000.00 6500.00 5231.00 659.13 

Farm Size Hectare 0.40 6.07 1.79 1.08 

Cropping Intensity Percent 17.86 300.00 189.99 81.01 

Gross Margin Kyat 37638.00 1368773.00 438470.00 266910.00 

Factor Share of Folia Percent 0.52 5.29 1.99 1.01 

N=70 

 

 

 

Table 4.47 Factors affecting the demand of folia fertilizer for black gram production             
  

Independent variables Unstandardized 

Coefficients (B) 

Standardized 

Coefficients (β) 

T-value Sig. 

Constant -1.834  -0.898 0.372 

Age of Farmer 0.020
 ns

 0.011 0.157 0.876 

Schooling Year 0.021
 ns

 0.018 0.389 0.698 

Family Size -0.127*** -0.114 -3.055 0.003 

Family Labor 0.014
 ns

 0.015 0.384 0.702 

Farm Experience -0.003
 ns

 -0.003 -0.041 0.968 

Lag Black Gram Price 0.332** 0.101 2.589 0.012 

Folia Price -0.781*** -0.220 -5.933 0.000 

Farm Size -0.022
 ns

 -0.029 -0.832 0.408 

Cropping Intensity 0.070** 0.087 2.220 0.030 

Gross Margin 0.414*** 0.665 15.438 0.000 

Factor Share of Folia 0.930*** 1.068 26.138 0.000 

Note:  Dependent Variable: Demand of Folia (Kg/ha) 

R
2
 = (0.931), F = 78.52 

***, ** and * are significant level at 1%, 5% and 10% respectively, ns = not significant
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4.4.6 Descriptive Statistics of Dependent and Independent Variables of Pesticides

 Demand Function in Rice Production  

 
 

According to the descriptive statistics of pesticide demand function, average 

quantity of pesticide applied by selected farmers in rice production was 7.43 liter/ha, 

average age of farmers was 52 years old, mean of the schooling year was about 7 years, 

average family size was 5 persons, average family labor on farm was 2 persons, average 

farm experience in rice production was 32 years, lagged rice price received by farmers was 

195,531 Kyats/ton, current pesticide price paid by farmers was about 2,589 Kyats/liter, 

average farm size was 1.87 ha, cropping intensity of sampled farmers was 166.78%, 

average gross margin of rice production was 291,639 Kyats and factor share of pesticide 

cost was 0.69%  (Table 4.48). 

Demand of pesticide was highly affected by the rice price received by farmer in 

last season and factor share of pesticide at highly significant level. It means that lagged 

rice price was 1% increased, the demanded quantity of pesticide will be (1.06%) increased 

and even though factor share of pesticide cost was 1% increased, pesticide demand will be 

(0.8%) increased. Pesticide demand of rice production was negatively related to farm 

experience at 10% significant level. It means even though farm experience was 1% 

increased, the demanded quantity of pesticide will be (0.16%) increased.  

According to regression analysis of pesticide in rice production, price of pesticide 

was negatively relationship with the demand of pesticide at 1% significant level. In case of 

price elasticity, the standardized β was less than unity (β<1), implying that the demand for 

pesticide was inelastic. It means that if pesticide price was 1% increased in the market, 

demanded quantity of pesticide in rice production will be (0.74%) decreased. 

The results of the estimation of the demand function of pesticide for all sampled 

farmers in the study areas are described in Table 4.49. The model summary of pesticide 

demand function is shown in Appendix 23. 
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Table 4.48 Descriptive statistics of dependent and independent variables in        

        pesticides demand function of rice production 
 

Independent variables Unit Minimum Maximum    Mean Std. Deviation 

Demanded Quantity of Pesticide Lit/ha 4.96 19.76 7.43 3.00 

Age of Farmer Year 23.00 88.00 52.37 13.74 

Schooling Year Year 3.00 11.00 6.54 2.30 

Family Size Number 2.00 16.00 5.38 2.23 

Family Labor Number 1.00 6.00 2.43 1.17 

Farm Experience Year 6.00 68.00 31.49 14.33 

Lagged Rice Price Kyat/Ton 146087.00 292174.00 195530.00 26882.36 

Pesticide Price Kyat/Liter 1800.00 4500.00 2589.00 594.80 

Farm Size Hectare 0.40 6.07 1.87 1.21 

Cropping Intensity Percent 12.00 300.00 166.78 87.75 

Gross Margin Kyat 53127.00 885854.00 291639.00 152107.00 

Factor Share of Pesticide Percent 0.18 1.54 0.69 0.33 

N=65 

 

 

 

Table 4.49 Factors affecting the demand of pesticide for rice production  
 

Independent variables Unstandardized 

Coefficients (B) 

Standardized 

Coefficients (β) 

T-value Sig. 

Constant -5.962  -2.293 0.026 

Age of Farmer 0.193
 ns

 0.137 0.994 0.325 

Schooling Year 0.002
 ns

 0.002 0.024 0.981 

Family Size -0.071
 ns

 -0.074 -1.286 0.204 

Family Labor 0.055
 ns

 0.070 1.145 0.257 

Farm Experience -0.163* -0.234 -1.728 0.090 

Lagged Rice Price 1.066*** 0.375 4.225 0.000 

Pesticide Price -0.743*** -0.437 -6.267 0.000 

Farm Size -0.009
 ns

 -0.016 -0.265 0.792 

Cropping Intensity -0.002
 ns

 -0.003 -0.045 0.965 

Gross Margin 0.080
 ns

 0.121 1.540 0.130 

Factor Share of Pesticide 0.826*** 1.054 15.104 0.000 

Note:  Dependent Variable: Demand of Pesticide (Lit/ha) 

R
2
 = (0.845), F =26.359 

***, ** and * are significant level at 1%, 5% and 10% respectively, ns = not significant 

 



CHAPTER 5 

 

SUMMARY OF FINDINGS, CONCLUSION AND RECOMMENDATION 
 

  

5.1 Summary of Findings and Conclusion 

 

5.1.1 Demographic Characteristics of Sampled Farmers in the Study Areas 

 

In Paukmyaing village tracts, the average age of the sampled farmers were around 

52 years old with 31 year experience in rice production. They had relatively medium 

education level, family size was average 6 persons and one third of family members 

worked in their farm. Average farm size was 3.54 hectares. About half of the sampled 

farmers owned cattle and one fourth of farmers owned buffaloes to use in land 

preparation. Most of the farmers had plough, harrow, cart, warehouse and sprayer. Less of 

the farmers had tractor/hand tractor. They mostly grew monsoon rice (Manawthukha) and 

black gram (local variety). The farmers mostly stored the seed for next season by 

themselves. 

All sampled farmers in Paukmyaing applied urea fertilizer from China in rice 

cultivation. Among the sampled farmers, about one third of sampled farmers applied t-

super, potash fertilizer and compound fertilizer. The most popular brand of compound 

fertilizer was Awba. But, half of the black gram farmers applied chemical folia fertilizer 

produced by Awba Company. About one third of sampled farmers in Paukmyaing applied 

Golden Lion brand pesticide in monsoon rice cultivation.  

Majority of the sampled farmers in Paukmyaing received credit from mainly 

private money lenders. For agricultural development, the requirements of the sampled 

farmers were needs of credit, quality seed and technology. In Paukmyaing village tract, 

most farmers faced inadequate money, insufficient water and poor soil condition. 

In Kyarpin village tracts, average age of the sampled farmers was around 50 years 

old with about 30 years experience in rice production. Most of the sampled farmers had 

medium level of education. Average family size was 4 persons and half of family member 

worked in their farm. Average farm size of the Kyarpin was 1.79 hectares. About half of 

sampled farmers owned plough, harrow and bullock carts, warehouses and sprayers. 

Tractors were possessed by one third of sampled farmers. Majority of farmers from 

Kyarpin cultivated both monsoon (Manawthukha) and summer rice (Shwethweyin). And 
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they also cultivated black gram (local variety named as “Sisan”) as a winter crop. The 

sources of rice seed were mostly used own seed and seeds from neighborhood. 

Most of sampled farmers from Kyarpin village tract applied urea fertilizer from 

China and a few farmers used urea fertilizer from domestic industries for rice cultivation. 

About one third of the sampled farmers applied t-super and potash fertilizer. Most of 

sampled farmers applied compound fertilizer in monsoon rice cultivation and only one 

third of farmers utilized in summer rice. The most popular brands of compound were 

Awba. 

Half of the black gram farmers in Kyarpin used Golden Dragon and Awba brand 

folia fertilizers. Most of the sampled farmers used various kinds and brands of pesticides. 

Utilized brands of pesticide by the sampled farmers were Awba and Nichimin.  

Half of sampled farmers received credit from Myanmar Agriculture Development 

Bank (MADB) with low interest rate. About one fourth of farmers received credit from 

private money lenders. In Kyarpin village tract, sampled farmers faced inadequate money 

for crop cultivation, insufficient irrigation water and insect-pest problem. The 

requirements of the sampled farmers were needs of credit, quality seed and technology for 

agricultural development.  

 

5.1.2 Cost and Return Analysis of Crop Production in the Study Areas 

 

In case of cost and return analysis, average yield and price of monsoon rice in 

Kyarpin village tract were higher than Paukmyaing village tract. Therefore, profit from 

monsoon rice production in Kyarpin was higher than Paukmyaing village tract. 

According to the comparison of monsoon rice and summer rice production in 

Kyarpin village tract, average yield of summer rice was higher than monsoon rice and 

production cost of summer rice was less than production costs of monsoon rice 

production. Therefore, total gross return for summer rice was higher than monsoon rice 

production in Kyarpin village tract. 

According to comparison of two study areas for black gram production, average 

yield of black gram and price received by farmers in Paukmyaing and Kyarpin village 

tract was not much different. However, total cost of black gram production in Kyarpin 

was higher than Paukmyaing village tract because hired labor cost of Kyarpin was higher 

than Paukmyaing. Therefore, the profit from black gram production in Paukmyaing was 

higher than Kyarpin village tract. 
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Consequently, according to comparison between rice production and black gram 

production in the study areas, the profit of black gram was higher than the profit of rice 

production. Thus, the results showed that the black gram production was the more 

economically attractive for farmers than rice production. 

 

 

5.1.3 Marketing Function, Purchasing Channels, Cost and Margin of 

 Agrochemicals (Fertilizer and Pesticide) Market in the Study Areas 

 

According to the results, there are four groups in purchasing channels of 

agrochemicals market in the study areas (i) farmers (ii) retailers (iii) wholesalers and          

(iv) company agents. In this study, most of the farmers in the study areas purchased their 

inputs (fertilizers and pesticides) from retail shops in local region such as Tharwitti, 

Ahlinlo although less of the farmers purchased inputs from wholesalers in Pyinmana 

Township.   

In fertilizer market, all of retailers in study areas sold all kinds of fertilizers (urea, 

t-super and potash). Retailers purchased from different sources, from Mandalay wholesale 

market, Yangon wholesale market and Taungngu wholesale market. Some of the retailers 

purchased from local wholesale shop. Type of purchasing of the retailers used cash down 

system. Retailers were using different selling types depending upon the relationship with 

farmers. Mode of transportation system was truck in the study areas. All retailers stored 

the fertilizers at both shop and home in study areas. In the marketing activities of local 

wholesalers, they sold all kinds of fertilizers (urea, t-super and potash) with cash down 

system and sometime used credit system. Local wholesalers purchased from Mandalay 

wholesale market and Yangon wholesale market. Type of purchasing of the wholesalers 

in study areas used cash down payment and credit system. They used truck in mode of 

transport. Most of wholesalers stored the fertilizers both shop and home in study areas.  

 In case of compound fertilizer market, there were many brands in the market. 

Most of the retailers of fertilizer market sold Awba, Golden Lion, Armo and others 

brands in study areas. They bought compound fertilizers from different sources such as 

Yangon and Mandalay wholesale market, local wholesale shops and company agents in 

Pyinmana Township. Type of purchasing of the retailers in study areas used cash down 

payment. 

Most of the local wholesalers of compound fertilizer market in study areas sold 

Awba, Golden Lion, Armo and others brands. Local wholesalers purchased from Yangon 
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whole market, Mandalay wholesale market and branch of companies. Type of purchasing 

in study areas were cash down payment and sometime used credit system and 

commission basis system. All of wholesalers sold cash down system but they sometimes 

used credit system and advanced payment. They used truck in mode of transport. 

In the pesticide market, all of retailers sold many kinds and many brands of 

pesticide. The popular brands of pesticides were Awba, Golden Lion, Golden Dragon, 

Golden Key and Nichimin in the study areas. Retailers purchased from wholesales shops 

in the Pyinmana. Type of purchasing of the retailers was using cash down payment. 

Retailers were using different selling types depending upon the relationship with farmers. 

Mode of transportation system was truck in the study areas. All retailers stored the 

pesticides at shop. Local wholesalers of pesticide market purchased from branch of 

companies by using commission basis and cash down payment system. Local wholesalers 

sold cash down payment but some shops used credit system. They transported their 

pesticide by truck and stored at shop in the study areas. 

 In case of purchasing channel of agrochemical market, in general, there were three 

types of agrochemical market in the study areas; (i) urea, t-super and potash fertilizer 

market; (ii) compound fertilizers market and (iii) folia fertilizer and pesticides market. 

Most of the fertilizers (urea, t-super and potash) were imported from foreign countries. 

These fertilizers flow from private companies to main market such as Mandalay 

wholesale market, Yangon wholesale market and Taungngu wholesale market and then 

fertilizers flow from main markets to local wholesalers and local retailers. Most of 

sampled farmers from study areas purchased from retail shops and less of the farmers 

purchased from wholesalers directly. 

 In case of the compound fertilizer market, the fertilizers flow from domestic 

companies to main market such as Mandalay market, Yangon market, Taungngu market 

and branch of companies. In the study areas, most of wholesalers and retailers purchased 

compound fertilizer from Mandalay and Yangon market. Some wholesalers and retailers 

purchased from branch of companies by company agents.  

Based on the findings, all of the domestic agrochemical companies imported the 

pesticides from foreign countries. Then they distributed the branches of company and 

flew to wholesale shops, retail shops and until farmers by company agents. Most of the 

sampled farmers purchased the pesticide and foliar fertilizer from the retail shops in the 

study areas and some farmers purchased from wholesale shops and from company agents 

directly. In this study, it was found that three types of purchasing channel in each 
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agrochemical market. In purchasing channel 1, there was marketing link with all market 

participants (farmers, retailers and wholesalers). In channel 2, there was marketing link 

between only retailers and wholesalers. In channel 3, there was direct marketing link 

between farmers and company agents.  

 For the cost and profit of marketing activities in these channels of fertilizers 

market, total marketing cost of wholesalers was higher than retailers however average 

profit obtained by wholesalers was also relatively higher than the profit of retailers in 

channel 1. In second channel, average profit obtained by retailers was very high. 

According to the comparison of these two fertilizer channels, the profit obtained by 

retailers of second channel was relatively higher than profit of retailers from first channel 

in the study areas. 

In the study areas, most of the farmers cultivated black gram as second crop after 

paddy. Most of the farmers applied foliar fertilizer for black gram cultivation. In the 

channels of folia market, total marketing cost of wholesalers and retailers were not much 

different. Therefore, the average profit obtained by wholesalers was nearly the same 

profit of retailers in channel 1. According to comparison between these two channels, the 

profit of retailer in channel 2 was approximately double of retailer’s profit in channel 1. 

In case of Awba pesticide market, comparison of these two channels, the profit 

obtained by retailers of channel 2 were relatively higher than retailers from channel 1 in 

the study areas. The Nichimin pesticide market, the profit obtained by retailers of channel 

2 was relatively higher than retailers from channel 1 in the study areas.    

According to the comparison of percentage composition of total gross marketing 

margin of different fertilizers, total gross marketing margin of folia fertilizer was 

relatively higher than the other fertilizers. In case of pesticides market, the percentage 

composition of total gross marketing margin of liquid pesticide of Awba was relatively 

higher than the solid form of Awba pesticide. The total gross marketing margin of liquid 

and solid pesticide of Nichimin was not much different in the market. 

 

5.1.4 Factors Affecting the Demand of Agrochemical (Fertilizer and Pesticide) in 

 Rice Production in the Study Areas 

 

The summary demand functions of selected agrochemicals in study areas were 

shown in Table 5.1. Among the factors affecting the input demand functions, price and 

factor share of crop production were the most importantly influencing factors for the 
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demanded quantity of selected agrochemicals in their crop production. Because output 

price received by farmers and factor share of agrochemicals were statistically significant 

at 1% level in all demand functions except compound fertilizer demand in which these 

two factors were significant at 5% level. 

The own prices of selected agrochemical was significantly influenced on potash, 

folia and pesticide demanded quantity of selected farmers. There were negatively 

relationship between own price of selected agrochemicals and their quantity using in crop 

production. 

Gross margin was statistically significant at 1% level in urea and folia demand 

functions. There were positively relationship between gross margin and their quantity 

using selected agrochemicals in crop production. The cropping intensity of sampled 

farmers was statistically significant at 5% level in potash and folia demand function. 

The family size was the most important factor affecting the folia fertilizer demand 

and it was importantly influence for urea, t-super and potash fertilizer demand of sampled 

farmers in rice production. Family labor was important factor in potash demand of rice 

production. Farm experience was the important factor affecting the urea and pesticide 

demand of sampled farmers in study areas at 10% significant level.  

Consequently, output price and factor share of agrochemicals were most important 

affecting factors for selected agrochemicals demanded. The own prices of selected 

agrochemical was second most important factors for demand of agrochemicals in study 

areas. 
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Table 5.1 Summary demand functions of selected agrochemicals in the study areas 
 

Dependent Variables 

 

Independent Variables 

Urea 

Demand 

T-super 

Demand 

Potash 

Demand 

Compound 

Demand 

Foliar 

Demand 

Pesticide 

Demand 

Factor Share of Agrochemicals *** *** *** *** *** *** 

 (+) (+) (+) (+) (+) (+) 

       

Lagged Paddy Price or  *** *** *** ** ** *** 

Lagged Black Gram Price 

 

 

(+) 

 

(+) 

 

(+) 

 

(+) 

 

(+) 

 

(+) 

       

Fertilizer/Pesticide Price ns ns ** ns *** *** 

 (-) (-) (-) (-) (-) (-) 

       

Gross Margin *** ns ns ns *** ns 

 (+) (-) (-) (+) (+) (+) 

       

Cropping Intensity ns ns ** ns ** ns 

 (+) (+) (+) (+) (+) (+) 

       

Family Size * * * ns *** ns 

 (-) (-) (-) (+) (-) (-) 

       

Family Labor ns ns ** ns ns ns 

 (+) (+) (+) (-) (+) (+) 

       

Farm Experience * ns ns ns ns * 

 (-) (-) (-) (+) (-) (-) 

       

Age of Farmers ns ns ns ns ns ns 

 (+) (+) (+) (+) (+) (+) 

       

Schooling Year ns ns ns ns ns ns 

 (+) (-) (-) (+) (+) (+) 

       

Farm Size ns ns ns ns ns ns 

 (-) (+) (+) (+) (-) (-) 

 

Note:  Sign in the parentheses represent the relationship between dependent and independent variables. 

***, **, * are significant level at 1%, 5% and 10% respectively, ns   = not significant 
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5.2 Recommendations and Policy Implications  

 

Based on the results, most of the sampled farmers faced high production cost 

including high labor wages and input prices. There were capital constraints in crop 

production including efficient irrigation water utilization and inputs especially quality 

seeds and fertilizers. To overcome this problem, paddy farmers should promote the crop 

yield to get the more profit and stable income such as: good quality seed should be used 

for their crop production, NPK fertilizers should be used as recommended rates and more 

efficiently. Moreover, to get the maximum profit and income for the sampled farmers, it 

is required to reduce the total production cost by using machinery in the study areas. 

 Therefore, farmers should took care the quality of crop to get the higher price. On 

the other hand, farmers can grow more diverse cropping system by growing pulses. 

Because the benefit cost ratio (BCR) of black gram was 1.98. Thus, pulses can give more 

profit to farmer. 

 Irrigated water could be determinant factor for growing multiple cropping. 

Therefore, the state should promote irrigated farming system and the selected farmers 

should makes drainage irrigation cannels in their fields to get higher yield.   

Farmers from Paukmyaing did not receive agricultural loan from MADB for their 

crop production. Although half of the farmers from Kyarpin village tracts received credit 

from MADB, the amount of credit was insufficient. Therefore, they took loan from 

private money lender with a high interest rate. It was essential to provide cheap credit to 

the poor farm households who have less own capital. It is also important task for the 

decision makers. 

 The results of regression model pointed out that lagged rice price and factor share 

of agrochemicals were the most effective variables for agrochemical demand. Therefore, 

the state should create good macro economic environment such as to increase crop price 

received by farmers in one hand. On another, decision makers should pay attention to 

decrease inputs price in the agrochemicals market. By doing this, farmer can use more 

fertilizers for getting higher crop yield and income of their crop production. 

 This study analyzed only the factors affecting the demand of agrochemicals of rice 

farmers in Lewai and Dekkhina Thiri townships in Nay Pyi Taw. The same studies should 

be conducted at other townships in Nay Pyi Taw and also other places of Myanmar. It 

hoped that this study could be the useful guide for other analysis for essential in 

agricultural development. 
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APPENDICES 

 

 

Appendix 1 Total production of neem seed pesticide in Myanmar 

 

Factories Product Unit 2005-06 2006-07 2007-08 2008-09 2009-10 

Plait Pesticide Gal 1222.22 1346.89 1142.22 2094.67 9752.67 

 Oil Ton 16.73 25.20 11.68 12.78 90.53 

 Neem Cake Ton 50.65 75.85 35.00 39.50 276.00 

Pakokku Pesticide Gal 249.33 - 613.33 1411.11 5607.11 

 Oil Ton 16.62 - 4.56 8.45 49.72 

 Neem Cake Ton 59.55 - 14.7 26.35 163.10 

Magway Pesticide Gal 257.56 429.78 533.33 1520.55 5407.33 

 Oil Ton 9.96 0.72 3.21 9.16 39.13 

 Neem Cake Ton 26.50 6.7 10 28.50 121.70 

Total Pesticide Gal 1729.11 1776.67 2288.89 5025.78 20767.11 

 Oil Ton 43.31 25.92 19.46 30.39 179.38 

 Neem Cake Ton 136.70 82.55 59.70 94.35 560.80 

Source: MAS, 2010 
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Appendix 2 Utilization of fertilizer by crop in Myanmar, 2001-2009 

 

(Metric Ton) 

Crop 2000-01 2003-04 2004-05 2005-06 2006-07 2007-08 2008-09 

Paddy 215176 3911 343 3192 6698 3116 7324 

Maize 672 - - 115 210 315 - 

Groundnut 717 25 2 - - - - 

Sesame 1495 15 - - - - - 

Oil palm - - 1550 1512 382 300 324 

Sunflower 2128 4 - - - - - 

Cotton 8641 3826 3117 1695 453 397 776 

Jute 3829 4093 2067 2249 3932 1310 1600 

Rubber 1808 1441 1938 1841 465 321 294 

Pulses 5210 68 6 - - - - 

Sugarcane 12727 5627 2115 873 532 329 252 

Fruits & Vege 87 - 2 205 695 1090 - 

Others 11681 614 75 80 245 509 - 

Total 264171 19624 11215 11762 13612 7687 10570 

Source: CSO, 2009 
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Appendix 3 Utilization of pesticides by crop in Myanmar, 2003-2009 

 

Crop Unit 2003-04 2004-05 2005-06 2006-07 2007-08 2008-09 

Paddy pound 1324 8382 110 27424 1331813 1342174 

 gallon 6445 15688 3653 15532 366830 413781 

Wheat pound 1097 - 352 - 11750 11839 

 gallon 135 222 78 220 3607 3634 

Maize pound 1262 - - 14062 6482 6548 

 gallon 1293 555 607 550 3607 3651 

Groundnut pound 1199 - 37 540 61156 61774 

 gallon 1044 733 371 726 11424 11539 

Sesame pound - - - - 48105 48414 

 gallon 577 333 289 330 7580 7627 

Sunflower pound - - 57 - 31063 31548 

 gallon 558 4 668 396 3199 3248 

Pulses pound 242 - 490 375 6217 6283 

 gallon 2425 11816 2346 12600 98392 132640 

Cotton pound 35283 11911 5093 2406 1649 3298 

 gallon 12017 6537 3108 2177 1209 1007 

Sugarcane pound - - 126 - 238 1087 

 gallon 18 12 72 3 7 - 

Potato pound 114 44 - 178 6239 6437 

 gallon 254 111 114 110 986 1014 

Fruits and pound 407 - 1819 - 58687 60450 

 gallon 1260 555 143 550 15146 37650 

Others pound 629 - 88 834 21318 21848 

 gallon 1271 222 117 220 6013 6143 

TOTAL pound 41557 20337 8172 45819 1584717 1601700 

 gallon 27297 36788 11566 33414 518000 621934 

Source: CSO, 2009 
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Appendix 4 Fertilizer utilization in Myanmar and ASEAN Countries  

(Ton) 

Country/Year 2004 2005 2006 2007 2008 2009 

Urea       

Brunei Darusalam 101 299 82 442 115 203 

Cambodia 7467 42875 51348 50142 15196 19262 

Indonesia 2309142 2411944 2435520 2503269 2675620 2929034 

Laos - - - - - - 

Malaysia 565937 634719 587260 690240 902956 963116 

Myanmar 102012 53794 67020 80495 62235 50692 

Philippine 629808 544134 474332 488022 449592 443079 

Singapore 9322 9077 10694 9697 6766 2542 

Thailand - 1042692 1063402 1229718 1194047 1491424 

Vietnam 1532517 1047222 977045 1124557 1008780 1518178 

       

T-super       

Brunei Darusalam 99 138 50 339 81 18 

Cambodia 11672 26649 27579 23375 6862 7829 

Indonesia 318134 327794 354076 385050 353219 507290 

Laos - - - - - - 

Malaysia 47970 78335 76510 85025 67723 66979 

Myanmar 56686 8051 17977 68962 13374 4538 

Philippine 129401 137311 148819 125795 102889 60921 

Singapore 148 - 52 238 120 256 

Thailand 468999 322043 408775 469360 370492 255049 

Vietnam 621091 552934 588438 636341 468036 689486 
       

Potash       

Brunei Darusalam 103 180 - 350 99 18 

Cambodia 715 5171 3916 7298 1052 749 

Indonesia 609135 564174 607750 810741 1130750 843636 

Laos - - - - - - 

Malaysia 880422 682511 876497 942800 894243 355535 

Myanmar 38666 3751 8195 17373 5769 4400 

Philippine 59201 80093 91132 108556 109668 254576 

Singapore - - - 1435 2873 - 

Thailand - 348714 312301 380746 425854 167644 

Vietnam 459469 258067 339966 466336 443883 319086 
       

Source: FAO STAT, 2010 
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  Appendix 5 The map of Lewai Township showing selected village tract 

 

 

Nay Pyi Taw 

 

Lewai Township 

Pauk Myaing Village 
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 Appendix 6 The map of Dekkhina Thiri Township showing selected village tract 

Nay Pyi Taw 

 

Dekkhina Thiri Township 

Kyarpin Village 
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Appendix 7 Enterprise budget of monsoon rice (Manawthukha) production in Paukmyaing 

          Village Tract, Lewai Township, 2009-2010 

No Item Unit Level Effective Price Total Value 

1   Gross Benefit      (Kyats) (Kyats) 

  Rice grain Bsk/ac 70.47 3,664 258,992 

  Total Gross Benefit       258,992 

2 Variable Cost         

  (a) Material Cost         

       Seed Bsk/ac 1.99 5,888 11,717 

       FYM Cart/ac 1.45 2,500 3,625 

       Fertilizer         

       - Urea Kg/ac 34.47 473 16,304 

       - T-super Kg/ac 4.06 348 1,413 

       - Potash Kg/ac 5.26 473 2,488 

       - Compound Kg/ac 21.70 321 6,966 

       Pesticide Litre/ac 2.98 2,382 7,098 

  Total Material Cost (a) Ks/ac     49,611 

  (b) Family Labor Cost          

       Land preparation         

       - Ploughing Amd/ac 1.62 3,500 5,670 

      Fertilizer application Md/ac 1.77 1,500 2,655 

      Pesticide application Md/ac 1.77 1,500 2,655 

      Hand weeding Md/ac 1.91 1,510 2,884 

      Threshing & winnowing Md/ac 1.78 1,900 3,382 

      Transportation Md/ac 2.72 1,710 4,651 

  Total Family Labor Cost (b) Ks/ac   11,620 21,897 

  (c) Hired Labor Cost         

       Land preparation         

       - Ploughing Amd/ac 2.48 3,500 8,680 

       - Harrowing Md/ac 2.06 12,104 24,934 

       Seeding Md/ac 6.15 1,583 9,735 

      Transplanting Md/ac 9.24 1,979 18,288 

      Fertilizer application Md/ac 1.62 1,500 2,430 

      Pesticide application Md/ac 1.00 1,500 1,500 

      Hand weeding Md/ac 6.81 1,510 10,283 

      Harvesting Ks/ac     19,151 

      Threshing & winnowing Md/ac 6.23 1,900 11,837 

      Transportation Md/ac 5.82 1,710 9,952 

  Total Hired Labor Cost (c) Ks/ac     116,791 

  (d) Interest on Cash Cost         

      Material cost (a)   49,611 0.20 9,922 

      Hired labor cost (c)    116,791 0.20 23,358 

  Interest on Cash Cost (d)       33,280 

  Total variable cost (a+b+c+d)       221,580 

  Total variable cash cost (a+c+d)       199,683 
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Appendix 8 Enterprise budget of monsoon rice (Manawthukha) production in Kyarpin 

          Village Tract, Dekkhina Thiri Township, 2009-2010 

No Item Unit Level Effective Price Total Value 

1 Gross Benefit      (Kyats) (Kyats) 

  Rice grain Bsk/ac 78.05 4,287 335,415 

  Total Gross Benefit       335,415 

2 Variable Cost         

  (a) Material Cost         

       Seed Bsk/ac 1.75 6,125 10,719 

       FYM Cart/ac 1.85 2,567 4,748 

       Fertilizer         

       - Urea Kg/ac 57.92 479 27,744 

       - T-super Kg/ac 9.50 347 3,297 

       - Potash Kg/ac 4.65 466 2,167 

       - Compound Kg/ac 34.25 291 9,967 

       Pesticide Lit/ac 2.12 2,789 5,913 

       Fuel Ks/ac     10,850 

  Total Material Cost (a) Ks/ac     75,404 

  (b) Family Labor Cost          

       Land preparation         

       - Ploughing Amd/ac 1.84 4,850 8,924 

       Seeding Md/ac 1.85 1,825 3,376 

      Fertilizer application Md/ac 1.84 2,000 3,680 

      Pesticide application Md/ac 1.65 1,992 3,287 

      Hand weeding Md/ac 1.33 2,142 2,849 

  Total Family Labor Cost (b) Ks/ac 8.51   22,116 

  (c) Hired Labor Cost         

       Land preparation         

       - Ploughing Amd/ac 3.50 4,850 16,975 

       - Harrowing Md/ac 2.21 13,958 30,847 

       Seeding Md/ac 2.23 1,825 4,070 

      Transplanting Md/ac 8.90 2,100 18,690 

      Fertilizer application Md/ac 1.33 2,000 2,660 

      Pesticide application Md/ac 1.38 1,992 2,749 

      Hand weeding Md/ac 8.45 2,142 18,100 

      Harvesting Ks/ac     26,125 

      Threshing & winnowing Ks/ac     14,601 

      Transportation Ks/ac     14,150 

  Total Hired Labor Cost (c) Ks/ac 28.00   148,967 

  (d) Interest on Cash Cost         

      Material cost (a)   75,404 0.20 15,081 

      Hired labor cost (c)    148,967 0.20 29,793 

  Interest on Cash Cost (d)       44,874 

  Total variable cost (a+b+c+d)       291,360 

  Total variable cash cost (a+c+d)       269,245 
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Appendix 9 Enterprise budget of summer rice (Shwethweyin) production in Kyarpin  

        Village Tract, Dekkhina Thiri Township, 2009-2010 

No Item Unit Level Effective Price Total Value 

1 Gross Benefit     (Kyats) (Kyats) 

  Rice grain Bsk/ac 105.15 3,368 352,823 

  Total Gross Benefit       352,823 

2 Variable Cost         

  (a) Material Cost         

       Seed Bsk/ac 1.43 5,722 8,182 

       Fertilizer         

       - Urea Kg/ac 55.00 471 25,679 

       - Compound Kg/ac 37.00 188 6,973 

       Pesticide Litre/ac 1.48 2,893 4,282 

       Fuel Kc/ac     10,850 

  Total Material Cost (a) Ks/ac     55,966 

  (b) Family Labor Cost          

       Land preparation         

       - Ploughing Amd/ac 1.97 4,882 9,618 

       Seeding Md/ac 2.08 2,451 5,098 

      Fertilizer application Md/ac 1.82 1,853 3,372 

      Pesticide application Md/ac 1.76 1,926 3,390 

  Total Family Labor Cost (b) Ks/ac     21,478 

  (c) Hired Labor Cost         

       Land preparation         

       - Ploughing Amd/ac 3.28 4,882 16,013 

       - Harrowing Md/ac 2.06 15,588 32,111 

       Seeding Md/ac 2.56 2,451 6,275 

      Transplanting Md/ac 9.80 2,100 20,580 

      Fertilizer application Md/ac 1.28 1,853 2,372 

      Pesticide application Md/ac 1.58 1,926 3,043 

      Hand weeding Md/ac 8.54 2,167 17,853 

      Irrigation & drainage Ks/ac     2,210 

      Harvesting Ks/ac     22,073 

      Threshing & winnowing Ks/ac     17,375 

      Transportation Ks/ac     16,352 

  Total Hired Labor Cost (c) Ks/ac     156,257 

  (d) Interest on Cash Cost         

      Material cost (a)   55,966 0.20 11,193 

      Hired labor cost (c)    156,257 0.20 31,251 

  Interest on Cash Cost (d)       42,445 

  Total variable cost (a+b+c+d)       276,145 

  Total variable cash cost (a+c+d)       254,667 
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Appendix 10 Enterprise budget of black gram production in Paukmyaing Village Tract, 

            Lewai Township, 2009-2010 
 

No Item Unit Level Effective Price Total Value 

1 Gross Benefit      (Kyats) (Kyats) 

  Black Gram Bsk/ac 15.46 19,944 308,334 

  Total Gross Benefit       308,334 

2 Variable Cost         

  (a) Material Cost         

       Seed Bsk/ac 1.38 27,367 37,766 

       Fertilizer Kg/ac 1.66 5,395 8,956 

  Total Material Cost (a) Ks/ac     46,722 

  (b) Family Labor Cost          

       Land preparation         

       - Ploughing Amd/ac 1.84 3,511 6,460 

       Seeding Md/ac 1.70 1,500 2,550 

      Fertilizer application Md/ac 1.92 1,511 2,901 

      Threshing & winnowing Md/ac 2.19 1,500 3,285 

      Transportation Md/ac 2.43 1,500 3,645 

  Total Family Labor Cost (b) Ks/ac     18,841 

  (c) Hired Labor Cost         

       Land preparation         

       - Ploughing Amd/ac 2.42 3,511 8,497 

       - Harrowing Md/ac 2.56 12,344 31,601 

      Fertilizer application Md/ac 1.62 1,511 2,448 

      Threshing & winnowing Md/ac 1.80 1,500 2,700 

      Transportation Md/ac 1.83 1,500 2,745 

  Total Hired Labor Cost (c) Ks/ac     66,668 

  (d) Interest on Cash Cost         

      Material cost (a)   46,722 0.20 9,344 

      Hired labor cost (c)    66,668 0.20 13,334 

  Interest on Cash Cost (d)       22,678 

  Total variable cost (a+b+c+d)       154,910 

  Total variable cash cost (a+c+d)       136,068 
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Appendix 11 Enterprise budget of black gram production in Kyarpin Village Tract,             

            Dekkhina Thiri Township, 2009-2010 
 

No Item Unit Level Effective Price Total Value 

1 Gross Benefit      (Kyats)  (Kyats) 

  Black Gram Bsk/ac 15.29 18,736 286,473 

  Total Gross Benefit       286,473 

2 Variable Cost         

  (a) Material Cost         

       Seed Bsk/ac 2.00 28,724 57,448 

       Fertilizer(foliar) Kg/ac 2.75 5,068 13,937 

  Total Material Cost (a) Ks/ac     71,385 

  (b) Family Labor Cost          

       Land preparation         

       - Ploughing Amd/ac 2.05 4,921 10,088 

       Seeding Md/ac 1.63 1,974 3,218 

      Fertilizer application Md/ac 1.26 1,677 2,113 

      Harvesting Md/ac 1.86 1,919 3,569 

      Threshing & winnowing Md/ac 1.43 2,149 3,073 

      Transportation Md/ac 1.71 1,676 2,866 

  Total Family Labor Cost (b) Ks/ac     24,927 

  (c) Hired Labor Cost         

       Land preparation Amd/ac       

       - Ploughing Amd/ac 2.17 4,921 10,679 

       - Harrowing Amd/ac 2.53 18,158 45,940 

       Seeding Md/ac 1.37 1,974 2,704 

      Fertilizer application Md/ac 1.25 1,677 2,096 

      Harvesting Md/ac 7.71 1,919 14,795 

      Threshing & winnowing Md/ac 2.08 2,149 4,470 

      Transportation Md/ac 1.35 1,676 2,263 

  Total Hired Labor Cost (c) Ks/ac     82,947 

  (d) Interest on Cash Cost         

      Material cost (a)   71,385 0.20 14,277 

      Hired labor cost (c)    82,947 0.20 16,589 

  Interest on Cash Cost (d)       30,866 

  Total variable cost (a+b+c+d)       210,125 

  Total variable cash cost (a+c+d)       185,198 
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Appendix 12 Some measurements of enterprise budgets of monsoon and summer  

            rice production per acre basis by sampled farmers in study areas 
 

Item Unit Paukmyaing Kyarpin 

  Monsoon  

Rice 

Monsoon  

Rice 

Summer  

Rice 

Total Gross Benefit Ks/ac 258,992 335,412 352,823 

Total Variable Cost Ks/ac 221,580 291,360 276,145 

Total Variable Cash Cost Ks/ac 199,683 269,245 254,667 

Return above variable cost Ks/ac 37,412 44,055 76,678 

Return above variable cash cost Ks/ac 59,309 66,170 98,156 

Return per unit of cash cost Ks/ac 1.30 1.25 1.39 

Return per unit of total labor Kyats 7,947 6,709 7,777 

Return per unit of family labor Kyats 24,277 7,776 12,864 

Return per unit of hired labor Kyats 9,639 6,894 8,005 

Gross Margin Ks/ac 37,412 44,055 76,678 

Break-even yield Bsk/ac 60.47 67.96 81.99 

Break-even price Ks/bsk 3,144 3,733 2,626 

Benefit Cost Ratio  1.17 1.15 1.28 

N  60 60 34 

 

Appendix 13 Some measurements of enterprise budgets of black gram production  

            per acre basis by sampled farmers in study areas 
 

Item Unit Paukmyaing Kyarpin 

Total Gross Benefit Ks/ac 316,910 286,473 

Total Variable Cost Ks/ac 154,910 210,125 

Total Variable Cash Cost Ks/ac 136,068 185,198 

Return above variable cost Ks/ac 162,000 76,348 

Return above variable cash cost Ks/ac 180,842 101,275 

Return per unit of cash cost Ks/ac 2.33 1.55 

Return per unit of total labor Kyats 20,470 6,361 

Return per unit of family labor Kyats 33,309 8,539 

Return per unit of hired labor Kyats 38,799 8,082 

Gross Margin Ks/ac 162,000 76,348 

Break-even yield Bsk/ac 7.77 11.22 

Break-even price Ks/bsk 10,020 13,743 

Benefit Cost Ratio  2.05 1.36 

N  41 38 
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Appendix 14 Utilization of fertilizer (urea) for rice cultivation in the study areas 
 

Village Tract Variety Utilized by Utilization by Brands  

  Farmer  Imported 

Urea 

Domestic  

Urea 

Pauk Myaing  Monsoon Rice 60 60 - 

  (100) (100) - 

Kyar Pin Monsoon Rice 60 56 4 

  (100) (93) (7) 

Note: Number in the brackets represents the percentage of sampled farmers. 
 

 

 

 

Appendix 15 Utilization of fertilizer (t-super) for rice cultivation in the study   

            areas 
 

Village Tract Variety Utilized by Utilization by Brand 

  Farmer  China 

Pauk Myaing  Monsoon Rice 22 22 

  (37) (100) 

Kyar Pin Monsoon Rice 26 26 

  (43) (100) 

Note: Number in the brackets represents the percentage of sampled farmers. 

 

 

 

Appendix 16 Utilization of fertilizer (potash) for rice cultivation in the study areas 
 

Village Tract Variety Utilized by Utilization by Brand 

  Farmer  China 

Pauk Myaing  Monsoon Rice 21 21 

  (35) (100) 

Kyar Pin Monsoon Rice 25 25 

  (42) (100) 

Note: Number in the brackets represents the percentage of sampled farmers. 
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Appendix 17 Utilization of pesticide of rice cultivation in the study areas 
 

Village Crop Utilized Utilization by Different Brands  

Tract  by  

Farmer  
Awba Nichimin Golden 

Lion  

Golden 

Dragon 

Other Total 

Pauk Myaing  Monsoon Rice 23  8  - 12 3  -  

  (38) (35)  (52) (13)  100 

Kyar Pin Monsoon Rice 47  20  11 - - 16   

  (78) (43) (23)   (34) 100 

 Summer Rice 29  13  6  - - 10   

  (48) (45) (21)   (34) 100 

Total  99  41  17  12 3  26   

  (83) (42) (17) (12) (3) (26) 100 

Note: Number in the brackets represents the percentage of sampled farmers. 
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Appendix 18 Model summary of urea demand function 

 

Model Summary
b
 

Model R R Square Adjusted R Square Std. Error of the Estimate Durbin-Watson 

1 .962
a
 .925 .917 .14397 1.645 

a.  Predictors: (Constant), Ln Factor Share, Ln Schooling Year, Ln Family Size, Ln Urea Price, 

 Ln Lagged Rice Price, Ln Farm Size, Ln Family Labor, Ln Cropping Intensity, Ln Age of 

 Farmer, Ln Gross Margin, Ln Farm Experience 

b.  Dependent Variable: Ln Demanded Urea Quantity in Rice Production 

 

 

ANOVA
b
 

Model Sum of Squares df Mean Square F Sig. 

1 Regression 27.579 11 2.507 120.954 .000
a
 

Residual 2.239 108 .021   

Total 29.818 119    

a.  Predictors: (Constant), Ln Factor Share, Ln Schooling Year, Ln Family Size, Ln Urea Price, 

 Ln Lagged Rice Price, Ln Farm Size, Ln Family Labor, Ln Cropping Intensity, Ln Age of 

 Farmer, Ln Gross Margin, Ln Farm Experience 

b.  Dependent Variable: Ln Demanded Urea Quantity in Rice Production 

 

 

Coefficients
a
 

Model 

Unstandardized  

Coefficients 

Standardized  

Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) -5.330 6.476  -.823 .412 

Ln Age of Farmers .159 .114 .082 1.400 .164 

Ln Schooling Year .009 .044 .007 .207 .837 

Ln Family Size -.068 .036 -.056 -1.881 .063 

Ln Family Labor .030 .033 .028 .906 .367 

Ln Farm Experience -.114 .061 -.110 -1.850 .067 

Ln Lagged Rice Price 1.132 .166 .280 6.799 .000 

Ln Urea Price -.742 .618 -.034 -1.200 .233 

Ln Farm Size -.014 .024 -.018 -.593 .554 

Ln Cropping Intensity .039 .026 .050 1.508 .135 

Ln Gross Margin .118 .037 .129 3.183 .002 

Ln Factor Share of Urea .956 .034 .880 27.902 .000 

a. Dependent Variable: Ln Demanded Urea Quantity in Rice Production  
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Appendix 19 Model summary of t-super demand function 

 

Model R R Square 

Adjusted R 

Square 

Std. Error of 

the Estimate Durbin-Watson 

1 .898
a
 .807 .748 .31550 1.500 

a.  Predictors: (Constant), Ln Factor Share, Ln Farm Experience, Ln Farm Size, Ln Lagged Rice 

 Price, Ln Family Size,  Ln Tsuper Price, Ln Family Labor, Ln Cropping Intensity,   

 Ln Schooling Year, Ln Gross Margin, Ln Age of Farmer 

b.  Dependent Variable: Ln Demanded Tsuper Quantity in Rice Production 

 

ANOVA
b
 

Model Sum of Squares df Mean Square F Sig. 

1 Regression 14.998 11 1.363 13.697 .000
a
 

Residual 3.583 36 .100   

Total 18.581 47    

a.  Predictors: (Constant), Ln Factor Share, Ln Farm Experience, Ln Farm Size, Ln Lagged Rice 

 Price, Ln Family Size, Ln Tsuper Price, Ln Family Labor, Ln Cropping Intensity,       

 Ln Schooling Year, Ln Gross Margin, Ln Age of Farmer 

b.  Dependent Variable: Ln Demanded Tsuper Quantity in Rice Production 

Coefficients
a
 

Model 

Unstandardized  

Coefficients 

Standardized  

Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) -15.194 10.564  -1.438 .159 

Ln Age of Farmers .069 .444 .033 .154 .878 

Ln Schooling Year -.103 .164 -.063 -.625 .536 

Ln Family Size -.255 .132 -.160 -1.926 .062 

Ln Family Labor .069 .120 .047 .571 .572 

Ln Farm Experience -.102 .251 -.094 -.407 .687 

Ln Lagged Rice Price 2.218 .545 .504 4.067 .000 

Ln T-super Price -.583 .987 -.049 -.591 .558 

Ln Farm Size .000 .086 .000 -.009 .993 

Ln Cropping Intensity .153 .092 .171 1.673 .103 

Ln Gross Margin -.232 .140 -.197 -1.653 .107 

Ln Factor Share of T-super .743 .080 .864 9.336 .000 

a. Dependent Variable: Ln Demanded Tsuper Quantity in Rice Production  
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Appendix 20 Model summary of potash demand function 
 

Model Summary
b
 

Model R R Square 

Adjusted R 

Square 

Std. Error of 

the Estimate Durbin-Watson 

1 .905
a
 .819 .761 .24526 2.079 

a.  Predictors: (Constant), Ln Factor Share, Ln Farm Size, Ln Farm Experience, Ln Gross 

 Margin, Ln Family Size, Ln Potash Price, Ln Family Labor, Ln Schooling Year,   

 Ln Cropping Intensity, Ln Lagged Rice Price, Ln Age of Farmer 

b.  Dependent Variable: Ln Demanded Potash Quantity in Rice Production 

 

ANOVA
b
 

Model 

Sum of 

Squares df Mean Square F Sig. 

1 Regression 9.285 11 .844 14.032 .000
a
 

Residual 2.045 34 .060   

Total 11.330 45    

a.  Predictors: (Constant), Ln Factor Share, Ln Farm Size, Ln Farm Experience, Ln Gross Margin, 

 Ln Family Size, Ln Potash Price, Ln Family Labor, Ln Schooling Year, Ln Cropping Intensity, 

 Ln Lagged Rice Price, Ln Age of Farmer  

b.  Dependent Variable: Ln Demanded Potash Quantity in Rice Production 

 

Coefficients
a
 

Model 

Unstandardized  

Coefficients 

Standardized  

Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) 4.699 9.335  .503 .618 

Ln Age of Farmers .223 .305 .122 .731 .470 

Ln Schooling Year -.030 .135 -.024 -.222 .826 

Ln Family Size -.212 .109 -.159 -1.945 .060 

Ln Family Labor .208 .098 .191 2.123 .041 

Ln Farm Experience -.285 .177 -.283 -1.616 .115 

Ln Lagged Rice Price 1.539 .465 .380 3.309 .002 

Ln Potash Price -1.981 .939 -.190 -2.109 .042 

Ln Farm Size .124 .075 .157 1.666 .105 

Ln Cropping Intensity .228 .090 .296 2.532 .016 

Ln Gross Margin -.104 .117 -.098 -.890 .380 

Ln Factor Share of Potash .692 .059 1.005 11.717 .000 

a. Dependent Variable: Ln Demanded Potash Quantity in Rice Production   
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Appendix 21 Model summary of compound demand function 

 

Model Summary
b
 

Model R R Square Adjusted R Square Std. Error of the Estimate Durbin-Watson 

1 .774
a
 .598 .510 .43315 1.756 

a.  Predictors: (Constant), Ln Factor Share, Ln Schooling Year, Ln Farm Size, Ln Family Size, 

 Ln Compound Price, Ln Lagged Rice Price, Ln Family Labor, Ln Cropping Intensity,  

 Ln Gross Margin, Ln Farm Experience,  Ln Age of Farmer 

b.  Dependent Variable: Ln Demanded Compound Quantity in Rice Production 

 

ANOVA
b
 

Model Sum of Squares df Mean Square F Sig. 

1 Regression 13.977 11 1.271 6.772 .000
a
 

Residual 9.381 50 .188   

Total 23.358 61    

a.  Predictors: (Constant), Ln Factor Share, Ln Schooling Year, Ln Farm Size, Ln Family Size, 

 Ln Compound Price, Ln Lagged Rice Price, Ln Family Labor, Ln Cropping Intensity,  

 LnGross Margin, Ln Farm Experience, Ln Age of Farmer 

b.  Dependent Variable: Ln Demanded Compound Quantity in Rice Production 

 

Coefficients
a
 

Model 

Unstandardized  

Coefficients 

Standardized 

Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) -17.927 8.665  -2.069 .044 

Ln Age of Farmers .545 .751 .227 .727 .471  

Ln Schooling Year .188 .198 .117 .950 .347 

Ln Family Size .033 .175 .020 .190 .850 

Ln Family Labor -.196 .174 -.140 -1.128 .265 

Ln Farm Experience .059 .393 .044 .149 .882 

Ln Lagged Rice Price 1.630 .835 .304 1.953 .056 

Ln Compound Price -.190 .117 -.162 -1.623 .111 

Ln Farm Size .040 .105 .041 .383 .703 

Ln Cropping Intensity .045 .122 .052 .372 .711 

Ln Gross Margin .075 .141 .071 .532 .597 

Ln Factor Share of Compound .652 .101 .770 6.454 .000 

a. Dependent Variable: Ln Demanded Compound Quantity in Rice Production 
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Appendix 22 Model summary of folia demand function 
 

Model Summary
b
 

Model R R Square Adjusted R Square Std. Error of the Estimate Durbin-Watson 

1 .965
a
 .931 .919 .12831 2.052 

a.  Predictors: (Constant), Ln Factor Share, Ln Folia Price, Ln Age of Farmer, Ln Farm Size, 

 Ln Family Labor, Ln Lagged Black Gram Price,  Ln Family Size, Ln Cropping Intensity,   

 Ln Gross Margin, Ln Schooling Year, Ln Farm Experience 

b.  Dependent Variable: Ln Demanded Folia Quantity in Black Gram Production 

 

ANOVA
b
 

Model Sum of Squares df Mean Square F Sig. 

1 Regression 14.219 11 1.293 78.520 .000
a
 

Residual 1.054 64 .016   

Total 15.273 75    

a.  Predictors: (Constant), Ln Factor Share, Ln Folia Price, Ln Age of Farmer, Ln Farm Size, 

 Ln Family Labor, Ln Lagged Black Gram Price, Ln Family Size, Ln Cropping Intensity,  

 Ln Gross Margin, Ln Schooling Year, Ln Farm Experience 

b.  Dependent Variable: Ln Demanded Folia Quantity in Black Gram Production 

 

Coefficients
a
 

Model 

Unstandardized  

Coefficients 

Standardized  

Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) -1.834 2.042  -.898 .372 

Ln Age of Farmers .020 .127 .011 .157 .876 

Ln Schooling Year .021 .053 .018 .389 .698 

Ln Family Size -.127 .041 -.114 -3.055 .003 

Ln Family Labor .014 .036 .015 .384 .702 

Ln Farm Experience -.003 .065 -.003 -.041 .968 

Ln Foliar Price -.781 .132 -.220 -5.933 .000 

Ln Lagged Black Gram Price .332 .128 .101 2.589 .012 

Ln Farm Size -.022 .027 -.029 -.832 .408 

Ln Cropping Intensity .070 .031 .087 2.220 .030 

Ln Gross Margin .414 .027 .665 15.438 .000 

Ln Factor Share of Folia .930 .036 1.068 26.138 .000 

a. Dependent Variable: Ln Demanded Folia Quantity in Black Gram 

Production 
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Appendix 23 Model summary of pesticide demand function 

 

Model R R Square Adjusted R Square Std. Error of the Estimate Durbin-Watson 

1 .919
a
 .845 .813 .16093 1.619 

a.  Predictors: (Constant), Ln Factor Share, Ln Family Size, Ln Age of Farmer, Ln Farm Size, 

 Ln Gross Margin, Ln Family Labor, Ln Cropping Intensity, Ln Pesticide Price, Ln Schooling 

 Year, Ln Lagged Rice Price, Ln Farm Experience 

b.  Dependent Variable: Ln Demanded Pesticide Quantity in Rice Production 

 

ANOVA
b
 

Model Sum of Squares df Mean Square F Sig. 

1 Regression 7.509 11 .683 26.359 .000
a
 

Residual 1.373 53 .026   

Total 8.882 64    

a.  Predictors: (Constant), Ln Factor Share, Ln Family Size, Ln Age of Farmer, Ln Farm Size, 

 Ln Gross Margin, Ln Family Labor, Ln Cropping Intensity, Ln Pesticide Price, Ln Schooling 

 Year, Ln Lagged Rice Price, Ln Farm Experience  

b.  Dependent Variable: Ln Demanded Pesticide Quantity in Rice Production 

 

Coefficients
a
 

Model 

Unstandardized  

Coefficients 

Standardized  

Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) -5.962 2.600  -2.293 .026 

Ln Age of Farmers .193 .194 .137 .994 .325 

Ln Schooling Year .002 .075 .002 .024 .981 

Ln Family Size -.071 .056 -.074 -1.286 .204 

Ln Family Labor .055 .048 .070 1.145 .257 

Ln Farm Experience -.163 .094 -.234 -1.728 .090 

Ln Lagged Rice Price 1.066 .252 .375 4.225 .000 

Ln Pesticide Price -.743 .119 -.437 -6.267 .000 

Ln Farm Size -.009 .034 -.016 -.265 .792 

Ln Cropping Intensity -.002 .040 -.003 -.045 .965 

Ln Gross Margin .080 .052 .121 1.540 .130 

Ln Factor Share of Pesticide .826 .055 1.054 15.104 .000 

a. Dependent Variable: Ln Demanded Pesticide Quantity in Rice Production   

 

 


