



Determinants of Contract Participation and Profit Functions for Certified Rice Seed Production in Myanmar: A Heckman Two-stage Model Approach


Abstract

The private sector involvement is gradually rising in rice seed production through contract farming and contract farming is playing an increasingly important role in many developing countries. Now certified rice seeds are being produced by contract farming with local farmers and private seed companies in Myanmar. Certified rice seed production in Mandalay Region was chosen as the study area because most of seed production farms are located in Mandalay Region. Heckman two-stage model was developed by Heckman (1979) and it had been used in this study to examine the dependent and independent variables for the contract participation and profit of the certified rice seed production.  Socioeconomic characteristics and institutional factors of certified rice seed producer farmers were examined. According to the contract participation regression estimates, the schooling year of the household head showed a significant and negative relationship with contract participation and non-farm employment was also found to have a significant and negative effect indicating that farmers who have non-farm employment were less likely to participate in contract farming. Similarly, the seed-producing area showed negative correlation that the small holder farmers are more participating in contract farming than large-scale farmers. Moreover, farmers with higher seed producing experience were more participating in contract farming. Membership in a seed grower association, and the number of meetings with the seed company were all positive and highly statistically significant factors affecting contract participation. The profit of certified rice seed producing were affected by the number of seed-producing training and the number of field extensions provided form the Department of Agriculture (DOA). Hired labor cost, material cost and machinery cost were negatively affected to the profit. In contrast, the rice seed price was found to have a strong positive and highly significant effect suggesting that higher seed prices encourage greater profits of the seed production. 
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1. INTRODUCTION

Rice production is an economic importance as it is a source of employment, food staple, and export earnings in Myanmar. It is largely contributed in agricultural sector of Myanmar because rice is main crop for large number of farmers in Myanmar. Usage of certified rice seed is important for getting higher rice yield and Department of Agriculture (DAO) is encouraging for the seed production to distribute certified seeds for higher income of farmers by using the certified seeds for high yield. Although rice seed producer farmers are producing certified rice seeds in their fields, it had difficulties in producing and marketing sufficient quantity of rice seeds because of processing and storage of seed that is significant investments in infrastructure. Therefore, private sector investments for seed production of rice industry is important to be long term successful business in agriculture. The seed production program should be improved by the government in collaboration with private sector and contract farming system, the collaboration between farmers and private companies would be necessary for seed production in rice seed sector of Myanmar (MOALI, 2022). 

Table 1 shows yearly sown area and production of certified rice seed by farmers, private and public sectors in rice industry from 2013-2014 to 2024-2025. Seed production is still needed to be development to fulfil the demand of rice industry because the supply of rice seeds still needs to fulfill the demanded amount of certified seeds. Marketable rice varieties should be available by conducting contract farming system with private sector, coordination with contacted seed producer farmers, these systems are critically important for the seed sector development in Myanmar. The engagements of private sector in rice seed production and marketing have been encouraged in Myanmar by the Ministry since 2010s (LIFT, 2019). Rice Specialized Companies founded in 2009-2010 produced certified rice seeds through contract farming arrangement between company and farmers and redistributed among the commercial farmers. These private seed companies have their own vision and missions for their business. The private sector involvement is gradually rising in seed production through contract farming in rice industry and therefore it is necessary to be systematically studied for more information supporting to future rice seed industry development.

Table 1. Certified rice seed production area and seed production by farmers, private and public sectors from 2015 to 2025
	No.
	Year
	Farmers
	Private
	Public
	Total sown area (ha)
	Production (MT)

	1
	2015-2016
	16
	799
	42
	857
	1,754

	2
	2016-2017
	8
	888
	11
	907
	1,945

	3
	2017-2018
	-
	1,384
	11
	1,395
	2,302

	4
	2018-2019
	-
	1,247
	8
	1,255
	2,534

	5
	2019-2020
	12,811
	1,443
	905
	15,159
	57,568

	6
	2020-2021
	30,238
	1,031
	838
	32,107
	130,898

	7
	2021-2022
	13,273
	2,286
	12,330
	27,889
	121,343

	8
	2022-2023
	25,091
	3,925
	1,096
	30,112
	131,610

	9
	2023-2024
	30,150
	7,256
	1,487
	38,893
	175,698

	10
	2024-2025
	28,347
	6,084
	1,701
	36,148
	163,936


Source: Rice Division, 2025

Contract farming is playing an increasingly important role in many developing countries. San Kyi (2019) also pointed out that rice seed producing is done by seed growers association, private companies and farmers and it is encouraging private lead seeds industry in Myanmar. Formal contractual arrangements as contract farming (the collaboration between farmers and private companies) and joint venturing would be necessary for rice seed sector (LIFT, 2019). Cost and benefit of farmers will be different among farmers and contract farming of rice has a positive impact on farmers’ profitability (Cai et al., 2008). Socioeconomic characteristics such as age, education level, household size, farm characteristics such as farm size, yield, institutional characteristics such as access to training, member of organizations influenced contract farming participation (Bidzakin, et.al, 2019; Sumartini and Nasrudin, 2024).  

Thailand is one of the pioneers of contract farming (CF) in the Mekong Region of Southeast Asia. The profitability comparison reveals that contract farms in the rice farmers generally have higher profits than non-contract farms (Setboonsarng et al., 2006).  It is also Stated about the rice contract farming in Vietnam that farmers considered the guaranteed output price and stable income as the most advantages of rice contract farming (Tuyen et al., 2021). To be successful seed production through contract farming system, the participation of farmers in contract farming system is important. In the previous study, the contracted seed producer farmers are getting the profit from certified rice seed production (Nyein et al., 2025). and therefore this led to this study that to know factors affecting the participation of contract farming and factors affecting the profit of certified rice seed producing. The objectives of the study are as follows;

1. To examine the factors affecting farmers’ participation in contract farming system of certified rice seed production in the study area
2. To evaluate the factors influencing the profitability of rice seed production of the farmers in the study area 

[bookmark: _Toc175602929]2. RESEARCH METHODOLOGY
[bookmark: _GoBack]2.1 Study area of the research

Certified rice seed production in rice industry of Mandalay Region was chosen as the study area because most of seed production farms are located in Mandalay Region. Patheingyi and Amarapura townships were selected to study the farmers participation in contract farming for certified seed production. Patheingyi is the first largest seed production area in Mandalay Region and also Amarapura Township is pioneer in seed producing with contract farming practices since 2017. Farmers from Patheingyi and Amarapura Townships were producing the rice certified seeds in both monsoon and summer season because of availability of irrigated water from Sedawgyi dam. Map of the study area, of Mandalay Region is shown in Figure 1.



























Figure 1. Study area, Mandalay Region, Myanmar 

2.2 Sampling method 

Using purposive sampling method, 98 contracted seed producer farmers who contracted with private seed companies and 113 non-contracted seed producer farmers who grow registered seeds to produce and sell certified seeds in monsoon and summer seasons by themselves were selected. Socioeconomic characteristics of certified rice seed producer farmers were examined which are age, household size, household assets, education level, total family farm labor, non-farm employment (NFE), seed producing experience, farming characteristic of certified rice seed producing farmers were also examined which are total farm size, seed producing area (ha), seed cost/ha, family labor cost/ha, hired labor cost/ha, material cost/ha, machinery cost/ha, seed price USD/kg. Institutional factors such as access to extension services as number of field extension by DOA, member of seed grower associations (SGA), number of meeting with the seed companies were also examined.

[bookmark: _Toc175602931]
2.2.1	Data analysis 

[bookmark: _Hlk174028656]Heckman Two-Stage Model (First stage), was used for objective 1 and Heckman Two-Stage Model (Second stage), (Heckman, 1979) was used for objective 2. In this model, the Inverse Mills Ratios computed from the regression coefficients in the selection equation (Probit Regression Model) were included in the second outcome equation (OLS) with other independent variables to estimate the profit of contract participation and this was done to correct the selection bias that arose in the second stage of Heckman two-stage model (Otekunrin et al., 2019). Heckman two-stage model was developed by Heckman (1979) and has been used extensively to correct for biases arising from sample selection. Heckman’s model is mostly used by many researchers because it corrects the challenge of selection bias (Lekhisa and Muroyiwa, 2024).

Heckman’s model is a two-stage econometric model where the probit model is employed in the first stage while an ordinary least squares model is used in the second stage. Heckman two-stage model helps to deal with the problem of selection bias during the sample selection process. The inverse Mills ratio is the ratio of the probability density function over the cumulative distribution function of a distribution. The inverse Mills ratio (IMR) computed by Stata's Heckman command, and used in the second-stage regression is lambda  where f(x) is the probability density function and F(x) is the cumulative distribution function of a distribution (Workie et al., 2025). The inverse Mills ratio is often used for the truncated normal distribution to adjust the selectivity bias of the Heckman selection model in the second stage. 

2.2.1.1 Heckman Two-Stage Model (First stage)

Contract participation is denoted by (1) and the decision of a non-participant is denoted by P (0). β₀ is a constant, β₁–n are parameters to be estimated, X₁–n is the vector of explanatory variables and ε denotes the normally distributed error term. It stated as follows:

P (1, 0) = β₀ + β₁X1+ β2X2 + β₃X3 + β₄X4 + β₅X5 + β₆X6 + β₇X7 + β₈D1 + β9D2+ ε
 Where, 
	X1
	=
	Age of household head

	X2
	=
	Schooling year of household head

	X3
	=
	Total family farm labors

	X4
	=
	Total farm size

	X5
	=
	Seed producing area ha

	X6
	=
	Seed producing experience

	X7
	=
	Number of meeting with the seed company

	β0
	=
	Constant

	β1-9
	=
	Estimated coefficients

	D1
	=
	Member of SGA (Dummy variable: Member=1, Otherwise=0)

	D2
	=
	Non-farm employment (Dummy variable: NFE=1, Otherwise =0)

	ε
	=
	Error term



		

 
		  
 








2.2.1.2 Heckman Two-Stage Model (Second stage) 

The outcome equation (OLS) in the second step of the Heckman model that was used to identify factors that influence the profit of certified rice seed production is stated as follows:

Y2 = β₀ + β₁X1 + β2X2 + β₃X3+ β₄X4 + β₅X5+ β₆ LnX6 + β₇LnX7+ β₈LnX8+ β₉LnX9+ β₁₀LnX10+ β₁₁LnX11 + β₁2D1+ ε
	Y2
	=
	Profit of the certified rice seed production

	Ln
	=
	Normal logarithm

	X1
	=
	Age of household head

	X2
	=
	Schooling year of household head

	X3
	=
	Seed producing area 

	X4
	=
	Number of seed producing training by DOA

	X5
	=
	Number of field extension by DOA

	X6
	=
	Ln Seed cost 

	X7
	=
	Ln of family labor cost 

	X8
	=
	Ln of hired labor cost 

	X9
	=
	Ln of material cost 

	X10
	=
	Ln of machinery cost 

	X11
	=
	Ln of seed price 

	D1
	=
	Growing season (Dummy variable, monsoon=1, summer=0)

	β0
	=
	Constant

	β1-12
	=
	Estimated coefficients

	ε
	=
	Error term


Where, 	



		 
3. RESULTS AND DISCUSSIONS 

 The results of the study indicate that younger farmers were more participating among non- contract seed producer and the average age of contract seed producer farmers was 54 years, while that of non-contract seed producer farmers was 51 years. Educational condition of non-contract seed producer farmers was higher than contract farmers in this study. The other independent variables for certified rice seed production are indicated in Table 2. Table 3 and 4 indicate the dependent and independent variables for the profit of the certified rice seed production in monsoon and summer seasons respectively in the study area.



Table 2. Description of independent variables in certified rice seed production
	Name of Variables
	Unit
	Contract rice seed producer farmers (N=98)
	Non-contract rice seed producer farmers (N=113)

	
	
	Average
	SD
	Average
	SD

	Age 
	years
	54.53
(35 - 74)
	8.95
	51.03
(27 - 78)
	9.81

	Schooling year
	years
	2.03
(1 - 4)
	0.78
	2.35
(1 - 4)
	0.92

	Family farm labors
	no.
	1.77
(1 - 6)
	0.99
	2.02
(1 - 7)
	0.96

	Total farm size
	ha
	3.92
(0.40 - 41.30)
	4.64
	3.59
(0.81 - 28.34)
	3.63

	Seed producing area
	ha
	2.81
(0.40 - 20.23)
	2.35
	2.88
(0.81 - 12.15)
	2.45

	Seed producing experience
	years
	6.22
(1 - 15)
	2.73
	4.86
(1 - 17)
	3.17

	Number of meeting with seed companies
	times
	1.27
(0 - 5)
	1.13
	0.52
(0 - 6)
	1.05

	Number of field extension by DOA
	times
	2.50
(0 - 8)
	1.46
	3.12
(0 - 8)
	1.77

	Number of seed producing training
	times
	1.06
(0-3)
	0.55
	1.24
(0-3)
	0.66













Note: The values in the parentheses represent range.


Table 3.  Description dependent and independent variables for the profit of the certified rice seed production (2023-2024 monsoon season)
	Name of variables
	Unit
	Contract rice seed producer farmers (N=98)
	Non-contract rice seed producer farmers (N=113)

	
	
	Average
	SD
	Average
	SD

	Profit
	USD/ha
	1,714
(1380 - 2048)
	137
	1,694
(892 - 2,785)
	318

	Seed Cost 
	USD/ha
	65
(41 - 79)
	14
	57
(35 - 82)
	11

	Family labor cost 
	USD/ha
	96
(57 -185)
	24
	102
(49 - 177)
	23

	Hired labor cost 
	USD/ha
	473
(299 - 642)
	80
	531
(399 - 781)
	75

	Material cost
	USD/ha
	1047
(767 - 1,324)
	150
	1,187
(714 - 1,824)
	238

	Machinery cost
	USD/ha
	319
(135 - 447)
	61
	395
(247 - 488)
	66

	Seed price

	USD/kg
	0.73
(0.68 - 0.75)
	0.02
	0.81
(0.67 -1.03)
	0.09


Note: 1 USD = 2100 MMK (Central Bank of Myanmar, Date - 30/11/2024)

Table 4. Description dependent and independent variables for the profit of the certified rice seed production (2023-2024 summer season)
	Name of Variables
	Unit
	Contract seed producer farmers (N=98)
	Non-contract seed producer farmers (N=113)

	
	
	Average
	SD
	Average
	SD

	Profit 
	USD/ha
	1570
(1097 - 2086)
	209
	1557
(913 - 2739)
	40

	Seed cost 
	USD/ha
	66
(53 -71)
	7
	54
(18 - 71)
	11

	Family labor cost 
	USD/ha
	90
(48 - 147)
	20
	95
(59 - 147)
	20

	Hired labor cost 

	USD/ha
	475
(302 - 593)
	52
	528
(392 - 791)
	74

	Material cost

	USD/ha
	923
(772 - 1,218)
	110
	1,032
(700 - 1,491)
	168

	Machinery cost

	USD/ha
	327
(118 - 429)
	69
	418
(271 - 541)
	72.

	Seed price

	USD/kg
	0.53
(0.50 - 0.57)
	0.03
	0.57
(0.43 - 0.77)
	0.08


Note: 1 USD = 2100 MMK (Central Bank of Myanmar, Date - 30/11/2024)

According to the contract participation regression estimates (Heckman first step, probit selection), the result of the regression analysis for the factors influencing contract participation of seed-producing farmers is presented in Table 4. Among the variables, the schooling year of the household head showed a significant and negative relationship with contract participation at the 5% significance level (β = −0.062, p = 0.026). This implies that farmers with higher education levels were less likely to participate in seed contract production. It is the same results that of the younger farmers were more prevalent among non-contract seed producers. and the educational attainment was higher among non-contract seed producer farmers (Nyein et al., 2025).

Non-farm employment was also found to have a significant and negative effect at the 1% level (β = −0.802, p = 0.002), indicating that farmers who have non-farm employment were less likely to participate in contract farming. Similarly, the seed-producing area showed a negative but weakly significant relationship at the 10% level (β = −0.098, p = 0.058). It means that the small holder farmers are more participating in contract farming than large-scale farmers.

On the other hand, seed-producing experience (β = 0.069, p = 0.011) was significant at 5% significance level showing that farmers with more seed producing experience were more participating in contract farming.  Moreover, membership in a seed grower association (β = 0.467, p = 0.007), and the number of meetings with the seed company (β = 0.402, p < 0.001) were all positive and highly statistically significant factors at 1% significance level affecting contract participation. These results suggest that more experienced farmers, those who belong to associations, and those who have frequent communication with seed companies are more likely to participate in contract seed production. Other variables such as age of the household head, total family farm labor, and total farm size were not statistically significant in influencing contract participation.

Table 4. The first-step of the Heckman selection equation (Probit selection) for certified rice seed producing in the study area
	Variables 
	Unstandardized
	Z-value
	Sig.

	
	[bookmark: _Hlk211872746]β
	Std. Error
	
	

	Age of household head
	0.010ns
	0.008
	1.24
	0.216

	Schooling year of household head
	-0.062**
	0.027
	-2.23
	0.026

	Total Family farm labors
	0.020 ns
	0.064
	0.31
	0.755

	Total farm size
	0.009 ns
	0.011
	0.83
	0.408

	Non-farm employment
	-0.802***
	0.255
	-3.14
	0.002

	Seed producing area
	-0.098*
	0.052
	-1.89
	0.058

	Seed producing experience
	0.069**
	0.027
	2.53
	0.011

	Member of seed grower association
	0.467***
	0.171
	2.71
	0.007

	Number of meeting with the seed company
	0.402***
	0.068
	5.90
	0.000


Note:  ***, ** and * are significant at 1 %, 5 %, 10 % level respectively and ns is not significant.

The regression results for the factors influencing the profit of the certified rice seed production by the Heckman two-step outcome equation are presented in Table 5. Among the explanatory variables, the seed-producing area showed a negative and significant effect at 10% significance level on the profit of farmers (β = −0.006, p = 0.052). Similarly, the profit of the certified rice seed producing were affected by the number of seed-producing training and the number of field extensions provided form the Department of Agriculture (DOA) that were positively significant at the 10% (β = 0.024, p = 0.097; β = 0.010, p = 0.080, respectively).

The coefficients of hired labor cost (β = −0.105, p = 0.087) and material cost (β = −0.137, p < 0.001) were negatively affect to the profit, indicating that an increase in these costs tends to reduce profit of the certified rice seed producing. Machinery cost also had a significantly negative effect on profit of the seed producing at the 5% significance level (β = −0.087, p = 0.010). In contrast, the seed price was found to have a strong positive and highly significant effect at the 1% significance level (β = 1.375, p < 0.001), suggesting that higher seed prices encourage greater profits of the seed production. The monsoon and summer code variable had a highly significant negative relationship (β = −0.330, p < 0.001), implying that the production season of summer had more significantly profit than monsoon season seed production. Other variables, including the age and schooling year of the household head, seed cost, and family labor cost, were not statistically significant in profit of certified rice seed producing. The selection correction term (Lambda) was also significant (β = 0.050, p = 0.065), indicating a modest selection bias adjustment in the model.


Table 5. The Heckman two-step outcome equation results for the profit of rice seed producing in the study area
	Variables
	Unstandardized
	Z-value
	Sig.

	
	β
	Std. Error
	
	

	Age of household head
	-0.000 ns
	0.000
	-0.90
	0.366

	Schooling year of household head
	-0.000 ns
	0.003
	-0.25
	0.806

	Seed producing area ha
	-0.006*
	0.003
	-1.95
	0.052

	Number of seed producing training
	0.024*
	0.014
	1.66
	0.097

	Number of field extension by DOA
	0.010*
	0.006
	1.75
	0.080

	Ln seed cost ha
	0.023 ns
	0.043
	0.54
	0.586

	Ln of family labor cost
	-0.011 ns
	0.030
	-0.36
	0.717

	Ln of hired labor cost
	-0.105*
	0.061
	-1.71
	0.087

	Ln of material cost
	-0.137***
	0.038
	-3.60
	0.000

	Ln of machinery cost
	-0.087**
	0.034
	-2.57
	0.010

	Ln of seed price 
	1.375***
	0.190
	7.22
	0.000

	Monsoon and summer code
	-0.330***
	0.061
	-5.43
	0.000

	Lambda
	0.050*
	0.027
	1.85
	0.065

	Sigma
	0.09371353
	
	
	

	Rho
	0.53324
	
	
	


Note:  ***, ** and * are significant at 1 %, 5 %, 10 % level respectively and ns is not significant.
	
CONCLUSION

The certified rice seed production is very important to get higher yield for rice growing famers. Private seed companies are now producing certified rice seed by contract farming with the local farmers. Contract farming for certified rice seed producing is getting promoted by public sector and also it results good return for farmers as well as the seed companies. Therefore, this study provided the factors of farmers affecting to participate in contract farming for certified rice seed producing. This systematic study provided the information for public sector and also for the private sector seed companies to organize farmers to participate in contract farming. It can promote to understand the variables of the socioeconomic factors, farming characteristics and institutional factors of local farmers affecting contract farming. It is indicating that small holder farmers were more participating in contract farming and public sector should promote the capacity building to the small holder farmers for long term success of contract farming.

The findings of this study highlight several key factors influencing both the participation of farmers in seed contract production and profit of the seed producing. Regarding contract participation, the results revealed that farmers with higher educational levels and those engaged in non-farm employment were less likely to participate in contract seed production. Conversely, farmers with greater seed-producing experience, membership in a seed grower association, and frequent meetings with seed companies were more likely to participate in contract farming. These findings suggest the seed producer associations are key to farmers for contract farming improvement, Moreover, communication with private companies play an essential role in promoting contract participation among seed producers. 

Overall, the study emphasizes that improving farmers’ technical experience, strengthening linkages between farmers and seed companies, and managing production costs efficient strategies are crucial for enhancing both contract participation and profit of the farmers. In terms of the profit of the certified rice seed production, production costs such as hired labor costs, material costs, and machinery costs had negative effects, indicating that higher input costs reduce the profit of the farmers.  Public sector should provide the agricultural input in cheaper prices for seed producer farmers to get the more profitable of seed production. Meanwhile, the price of certified rice seed had a strong positive influence on the profit, signifying that better pricing incentives can enhance farmers’ profit performance. 

Additionally, seasonal variation between monsoon and summer production was found to significantly affect the profit, implying the importance of production timing and climatic conditions in seed marketing outcomes. Marketing of summer rice seeds in Mandalay Region had more profitable and summer rice seeds were being sold to the other regions of monsoon season continuously and it was one of the factors getting higher profits. Extension services provided by the public sector is important for farmers and the previous study pointed out that technical training provided and closer supervision of the quality seed producing project resulted higher mean seed yield (Guei et al., 2012). In this study number of seed producing training and extension service provided by DOA resulted to the more profitable of seed producer farmers and therefore public sector of relevant departments should give more attention for getting profitable seed producing among all farmers. Policymakers and agricultural development programs should therefore focus on capacity-building activities, effective pricing mechanisms, and extension support by DOA public sector to sustain and expand the certified rice seed production sector development in Myanmar.

Disclaimer (Artificial intelligence)
Author(s) hereby declare that NO generative AI technologies such as Large Language Models (ChatGPT, COPILOT, etc.) and text-to-image generators have been used during the writing or editing of this manuscript. 

REFERENCES

Bidzakin, J. K., S. C. Fialor, D. Awunyo-Vitor, and I. Yahaya. 2019. Impact of contract farming on rice farm performance: Endogenous switching regression. Cogent economics & finance.

Cai, J., L. Ung, S. Setboonsarng, and P. Leung. 2008. Rice contract farming in Cambodia: Empowering farmers to move beyond the contract toward independence, No. 109. ADBI discussion paper.

Heckman, J. J. 1979. Sample selection bias as a specification error. Econometrica, Journal of the econometric society, 153-161.

Guei, R. G., Barra, A., & Silue, D. 2012. Promoting smallholder seed enterprises: quality seed production of rice, maize, sorghum and millet in northern Cameroon. In Sustainable Intensification (pp. 91-99). Routledge.


Lekhisa, K. and B. Muroyiwa. 2024. Determinants of market participation for small scale broiler farmers in Leribe District of Lesotho. International Journal of Research in Business and Social Science (2147-4478), 13(4), 302-314.

Livelihoods and Food Security Fund (LIFT). 2019. Study on Incentive Mechanisms/Public Private Partnership (PPP) Model in Seed Business in Delta Area.

Ministry of Agriculture, Livestock and Irrigation (MOALI). 2022. Myanmar Agriculture Sector in Brief. Nay Pyi Taw. Myanmar.

Nyein Nyein Phyoe, Theingi Myint, Honey Lynn Lynn, and Nyein Nyein Htwe (2025). The Cost and Return Analysis of Contract and Non-Contract Rice Seed Production Farmers in the Mandalay Region. https://ap.fftc.org.tw/article/3834

Otekunrin, O. A., Momoh, S., and Ayinde, I. A. (2019). Smallholder farmers’ market participation: concepts and methodological approach from Sub-Saharan Africa. Current Agriculture Research Journal, 7(2), 139.

Rice Division, Department of Agriculture (DOA). 2025. Seed Producing Area, Yield and Production of Rice Certified Seeds by States and Regions. Nay Pyi Taw. Myanmar.

San Kyi. 2019. Seed Sector Development in Myanmar. Seed Division, Department of Agriculture. Ministry of Agriculture, Livestock and Irrigation, Myanmar.

Setboonsarng, S., P. Leung., and J. Cai. 2006. Contract farming and poverty reduction: The case of organic rice contract farming in Thailand. Poverty Strategies in Asia, 266.

Tuyen, M. C., P. Sirisupluxana, I. Bunyasiri, and X. P. Hung. 2021. Rice Contract Farming in Vietnam: Insights from a Qualitative Study. Engineering Proceedings, 9(1), 6.

Workie, D. M., Tasew, W., & Teferra, B. (2025). Malt barley grain market participation and level of participation by smallholder farmers in Central Ethiopia: a Heckman two-stage model approach. Agriculture & Food Security, 14(1), 14.


2

image4.png
Districts Townships
Aungmyaetharzan Patheingyi
Amarapura Amarapura





image5.png




image6.jpeg




image1.png
Districts Townships
Aungmyaetharzan Patheingyi
Amarapura Amarapura





image2.png




image3.jpg




