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Abstract  Groundnut has been enjoying a larger share in the domestic oilseed market and assuming 

a significant role in the livelihood of farmers and processors as well as consumers. However, oilseeds 

and oilseed product markets in Myanmar have been distorted by the government’s trade and 

agricultural policies. In order to achieve self-sufficiency in edible oil, groundnut seed export has 

been frequently banned even though the commodity has price competitiveness in the international 

market. Opening the market for groundnut would benefit the growers and processors under the 

multimarket aspects of this commodity. This study examines the impacts of trade liberalization of 

groundnut by constructing the supply and demand of groundnut seed market using simultaneous 

equations system. The partial equilibrium framework describes the welfare impacts on producers, 

consumers and society by measuring alternative scenarios of export demand. The results show 

that welfare gains of farmers are larger than the consumer surplus losses in both direct consumption 

and crushing sectors and consequently leading to a net gain for society.
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Introduction

	 Trade affects growth in three primary ways: it encourages flow of resources from low 

productive to high productive sectors, leading to an overall increase in output; with unemployed 

resources, an increase in export sales leads to an overall expansion in production and a fall in 

unemployment rate; and it allows for the purchase of capital goods from foreign countries and 

exposes an economy to technological advances of the developed countries (Banik, 2005). 

	 As a member of the WTO, Myanmar has followed the commitments on domestic support 

reduction for most of the country’s agricultural enterprises. Nevertheless, in establishing a fair and 

market-oriented agricultural trading system, the state economy is still adopting policies that tend 

to distort both export and import competition. After 1988, adopting the market-oriented policy and 

allowing the private sector to play a bigger role in trade and marketing of pulses and some kitchen 

crops has provided a large price incentive to local farmers and other participants in those sectors. 

There were many arguments in the oilseed sector that the trade and marketing of this sector can 

be better encouraged with price incentive practices. 

	 Oil crops are becoming economically important in the world for human food, animal feed 

and bio-fuel. Oilseed production and trade has a long history in the economy of Myanmar. Edible 

oil is the second most important staple food for Myanmar people. For this reason, the government 

emphasized two strategic goals, namely, self-sufficiency and price stability in oilseeds and edible 

oils. However, the oilseed sector is complex and not easy to manage; a chronic deficit in locally 

produced edible oil made the government import large volumes of palm oil to meet demand, which 

made the price of locally produced oilseed unattractive to farmers. There was not much incentive 

to produce more for the local market or for export because of an export tax on sesame seed, a ban 

on the export of groundnut seed, and an import quota on palm oil. These trade-distorting measures 

have impacted on the local producers, processors and traders of oilseed and oilseed products.

	 Among the important oilseed commodities, the share of groundnut is significant; 

harvested area increased by 131 percent and grain production increased by 192 percent from 

1988 to 2007 (FAO stat, 2008). Nevertheless, the government frequently bans trade on groundnut. 

This policy has been a barrier to groundnut marketing, a factor for inefficient resource use as a 

whole and a disincentive to market participants. Unfortunately, there has not been any empirical 

economic analysis of the welfare impacts of government policies on groundnut and other oilseeds.
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A related study assessed the price competitiveness of groundnut in the Japanese and Indian 

markets based on the Nominal Protection Rate (NPR) by Mon (2004). It showed that Myanmar 

groundnut seed had price competitiveness in Japan market during some trading years.

	 The major aim of this study is to measure the welfare effects on market participants of 

opening the groundnut market. Liberalization of Myanmar’s groundnut seed trade would lead to 

an increase in domestic price and a reduced consumption in the crushing sector and in the direct 

consumption sector. Farmers and processors would benefit from higher prices. To inform a more 

effective and appropriate agricultural policy on oilseed, this study would simulate a policy 

scenario on one oilseed, groundnut. Under the limited data condition, this study conducts a partial 

equilibrium analysis of the effects of exogenous shock on demand and supply of groundnut seed. 

Exogenous changes in one sector of an industry have spill-over effects in other vertically and 

horizontally related markets. While it is valuable to measure the general equilibrium welfare effect 

of an exogenous change in a single market, especially when it is difficult to obtain data from all 

related markets, partial equilibrium analysis in individual markets is also desirable for the information 

it provides on the distribution of welfare changes between market sectors (Zhao, Mullen, and 

Griffith, 2005). 

	  The market linkages for joint products have been provided by Houck, Ryan, and Subotnik 

(1972) based on the U.S. soybean sector. Under the partial equilibrium framework, supply and 

demand curves are used to depict the price effects of policies. Producer and consumer surplus is 

used to measure the welfare effects on participants in the market (Suranovic, 1997). The approach 

has been explored by many studies including Abranham, Deardorff, and Stern (1987), Ghosh 

(2009), Hudson and Ethridge (2000), Persaud and Chern (2002), and Srinivasan (2005).

	 The research question,“What are the welfare impacts of liberalizing groundnut market” 

is examined in this study. The paper consists of five sections. After this introduction is the 

conceptual framework followed by model specifications, results and discussion, and conclusion 

and recommendations.

Conceptual Framework 

	 In accordance with the partial equilibrium technique, the clearance on the market of 

groundnut industry will be obtained independently from prices and quantities supplied and 

demanded in other markets. This theory was developed by Cournot (1801-1877) and Marshall
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(1892-1924). Partial equilibrium theory usually looks at the relationship between two economic 

variables, assuming other variables are constant in value. The effects of policy actions are examined 

only in the markets that are directly affected (Suranovic, 1997). To simplify the model, the assumption 

of perfect competition is usual made and there would be no argument for that because both raw 

and crush firms of groundnut are uncontrolled by state economy. Social welfare effects would be 

reflected through policy simulation. In line with this approach, the above research question can be 

answered through this conceptual framework (Figure 1).

Figure 1 Conceptual framework

	 The theoretical model of an open market policy on groundnut market is presented in 

Figure 2, where total quantity supplied (Sdgn) and total quantity demanded (Dcogn+Dcrgn+Degn) 

are set up for the market equilibrium of groundnut seed. For the total demand, two domestic 

demands (Dcogn and Dcrgn) are examined endogenously and one international demand (Degn) 

is specified exogenously in accordance with their proportions. The linkage of farm price and 

wholesale price (Pfgn and Pmgn) affects both supply and demand. The related microeconomic 

variables such as input price (Pf), income (YM), output price (Pogn), would also affect the groundnut
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market theoretically. Then, the impacts of liberalizing trade can simply be examined by increasing 

the export quantity of groundnut as exogenous shock in the domestic demand function. 

Additionally, the concepts of trade theory support to measure the welfare effects of participants at 

the new market equilibrium of groundnut.

Note: Sdgn = total quantity supplied of groundnut seed, Dcogn = domestic direct consumption, Dcrgn = domestic 

crushing, Degn = export demand, Pfgn = farm price, Pmgn = wholesale price, Pf = fertilizer price, YM = per capita 

income, Pogn = wholesale price of groundnut oil

Model

	 A simultaneous equations model is developed in order to estimate the supply and demand 

relationships for groundnut seed market.  And to see the welfare effects of an open market, a 

policy simulation is developed.

Simultaneous Equations Model

	 An econometric model for groundnut seed market is specified based on the well-known 

microeconomic theory. On one hand, total quantity supplied of groundnut seed is specified as a 

function of its output price and factor price (Ghosh 2009; Boonsaeng and Wohlgenant 2007). These 

two prices can positively and negatively affect the quantity supplied so that the supply equation of 

groundnut is structured as:

Figure 2 Theoretical model of trade liberalization on supply and demand of groundnut in Myanmar
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(1)

where Sdgnt is the total quantity supplied of groundnut seed (tons) at time t, Pfgnt is the average 

farm gate price of groundnut seed (kyats/ton), and Pft is the average fertilizer price (N,P,K) (kyats/

ton) in the country.

	 On the other hand, total quantity demanded for groundnut seed is examined separately 

into direct consumption demand, crushing demand, and export demand. The first two are examined 

as endogenous variables and the third is specified as exogenous variable. Because the share of 

export quantity for groundnut seed is very small (0.5%) compared to crushing quantity (73%) and 

direct consumption quantity (26.5%). In addition, there are generally two kinds of groundnut seed 

in the local market, one for oil extraction the other for direct consumption. The groundnut seed for 

oil extraction is less attractive in the international market. For these reasons, the export quantity is 

specified exogenously in domestic direct consumption demand to see how the domestic market 

will change with the opening of the market for groundnut export. The quantity demanded for direct 

consumption of groundnut seed (Dcognt), then, has been assumed as a function of own price, 

income and quantity exported (Ghosh, 2009).

(2)

where, Pmgnt is the average wholesale price of groundnut seed (Kyats/ton), YMt  is Myanmar’s 

per capita income (Kyats), and Degnt  is quantity demanded for export of groundnut seed at time t.

	 Quantity demanded for crushing is considered as a derived demand of industry operation. 

The reason is that the manufacture of meal and oil from whole beans (“crushing”) is a physical and 

chemical process with relatively fixed technological coefficients (Houck 1964; Tomek and Robinson 

1990). Such kind of demand is generally estimated as a function of input price and output price of 

its crushing industry (Persaud and Chern, 2002). Accordingly, the function can be constructed as:

(3)

where Dcrgnt is quantity demanded for crushing of groundnut seed at time t, Pfgnt/Pfset is the 

average farm gate price of groundnut seed with respect to average farm gate price of sesame 

seed (Kyats/ton), and Pognt is average wholesale price of groundnut oil (Kyats/ton) at time t.

	 In addition, Equation 4 represents the price linkage which is based on the marketing 

margin concept. It is assumed that a constant absolute marketing margin exists between wholesale 

price and farm price of groundnut seed.
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(4)

where Pfgnt is the average farm gate price of groundnut seed at time t, and Pmgnt is the average 

wholesale price of groundnut seed at time t.

	 Market clearing identity for groundnut seed is depicted by Equation 5 (Hirankitrangsee, 

1987; Houck, Ryan, and Subotnik, 1972; Seesai, 1997).

(5)

where Sdgnt is total quantity supplied of groundnut seed at time t, Dcognt is quantity demanded 

for direct consumption of groundnut seed at time t, Dcrgnt is quantity demanded for crushing of 

groundnut seed at time t, and Degnt is quantity demanded for export of groundnut seed at time t, 

respectively.

	 From Equations 1 to 4 where the disturbance terms		    are assumed to have a zero 

mean,                  , then the covariance matrix of the       is assumed the same at each observation, 

var              , and are assumed to be uncorrelated over the sample,                      (Intriligator, Bodkin, 

and Hsiao, 1996).

	 The system of simultaneous equations is estimated by using two-stage least squares 

(2SLS) and three-stage least squares (3SLS) methods to correct the simultaneity bias (Arne and 

Jeff, 2006). The estimates of 3SLS showed small difference from the 2SLS estimates under the 

probable contemporaneous correlation of error terms of the various equations. In some 

circumstances, the application of 2SLS would ignore part of the information included in the entire 

system and hence the estimates of 3SLS would be more efficient (Koutsoyiannis, 1977). Thus the 

estimates of 3SLS are presented in this paper. All structural equations are estimated using linear 

functional form in order to simplify the calculation of welfare effects. The complete model comprising  

4 structural and 1 identity equations consisted of 5 endogenous (Sdgn, Dcogn, Dcrgn, Pfgn and 

Pmgn) and 5 exogenous or predetermined variables (Pf, YM, Degn, Pfse, and Pogn). Based on 

Gujarati (1995), the pre-estimation identification properties of the model are examined as a necessary 

condition and all structural equations are over identified. In addition, the rank condition of the 

models is examined and the results show that all equations are identified. The baseline model is 

solved by Gauss-Seidel algorithm. (The procedures are incorporated in EViews software). In the 

analysis, appropriate re-specifications are made whenever each equation failed to accept theoretical 

or statistical validation.
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The Simulation Model of Measuring the Welfare Effect

	 Welfare effects of liberalizing groundnut trade are presented graphically in this portion by 

price and quantity diagrams of groundnut markets (Figure 3). The study emphasizes on the groundnut 

seed markets (from section A to section D) in the lower parts of Figure 3. Where direct consumption 

demand of groundnut seed (Dcogn) in section (A) adds horizontally to crushing demand (Dcrgn) 

in section (B), and export demand (Degn) in section (D) to form total demand (Ddgn) in section (C). 

Total supply of groundnut seed (Sdgn) in section (C) can be assumed to structure as 26.5 percent 

for direct consumption, 73.0 percent for crushing and 0.5 percent for export. The intersection of this 

total supply (Sdgn) and total demand (Ddgn) produces the equilibrium price (p1) which rations the 

available supply into crushing, direct consumption and export indicated by the first horizontal 

dotted line through section A to D. Only the policy impacts on these seed markets are examined.

	 Groundnut has closely related market sectors and the possible impacts of policy on these 

related markets are explored. Accordingly, the middle and upper parts of Figure 3 are discussed 

as follows. Crushing quantity of groundnut seed (Dcrgn) in section (B) can yield fixed amounts of 

groundnut cake and oil as shown by the dotted vertical line through sections G and H since oil 

production (Sogn) in section (H) and cake production (Scgn) in section (G) are locked together 

through technically fixed crushing yields for cake and oil (Houck, Ryan, and Subotnik, 1972). This 

is the possible way to illustrate the joint-product relationship between oil and cake. It can also be 

mentioned in simplified equation forms as:

(6)

(7)

where Sogn and Scgn represent the groundnut oil and cake productions, Fogn and Fcgn are fixed 

ratios of oil and cake meaning that fixed yield of oil and cake per ton of groundnut seed. Further 

total demand of cake (Dcgn) in section G is also horizontal summation of the domestic demand 

(section F) and foreign demand of groundnut cake (section E). The total demand for groundnut oil 

at wholesale is shown in section (H). Import and export of groundnut oil are negligible and therefore, 

domestic demand for this oil is assumed as total demand for this. Pogn and Pcgn represent oil and 

cake prices and Qogn and Qcgn indicate oil and cake quantities. Inventories and handling costs 

would be ignored. In order to this relationship, changes in equilibrium price and quantity of raw 

product sector by one policy impact would also affect prices and quantities on those final product 

sectors through the processing sector.
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Figure 3 Effects of trade liberalization on supply and demand of groundnut industry

Source: Adapted from Houck et al. (1972)
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	 Now our main intention turns to focus on opening the market for groundnut seed by 

increasing export quantity. Myanmar is assumed as a small nation for groundnut case. Once the 

market opens up for groundnut seed, by ignoring the transfer costs, the horizontal excess demand 

curve for the rest of the trading world ED (R) (so called Degn in section D) determines the domestic 

price (P2) (Houck, 1986; Koo and Kennedy, 2005). Domestic equilibrium prices and quantities 

would change. All domestic demand successively decrease to q’ with the higher price, and 

domestic producers who receive the attractive price produce more output, q’’, as shown in the 

lower part of Figure 3.

	 To reflect the welfare effects on participants, simulation of alternative scenarios (10%, 20%, 

30%, 40%, and 50% increases in quantity demanded for export) are employed keeping all other 

factors constant. The alternative scenarios are solved by Gauss-Seidel algorithm by using EViews 

software. In general, simulation refers to the determination of the behavior of a system via the calculation 

of values from an estimated model of the system. Once market equilibrium values of prices and 

other variables are determined for each of the alternative scenarios depicting different ways of 

protecting domestic oilseed growers, the welfare impacts on consumers, producers and processors 

is obtained (Hudson and Ethridge, 2000; Intriligator, Bodkin, and Hsiao, 1996; Srinivasan, 2005).

	 Consumer surplus is traditionally defined by the area between the demand curve and the 

equilibrium price as the demand curve shows the amount the consumer is willing to pay for an 

additional unit of output. Similarly, producer surplus is traditionally defined by the area above the 

supply curve and below the equilibrium price as the supply curve shows the price producers

require to produce an extra unit of output. Social surplus is the sum of producers’ and consumers’ 

surpluses. It represents the gains to society from the production, trade and consumption of the 

particular good being examined (Oehmke and Crawford, 2004). Accordingly, changes in consumers, 

producers and social surplus are calculated using the mathematical calculations of areas by 

supporting the graphical evidence depicted in section (C) of Figure 3.

Data

	 Annual data covering the period 1988-2007 are used for this analysis. All price variables 

are deflated by consumer price index (CPI). The per capita GDP of the country is used as the proxy 

of country’s per capita income by deflating with GDP deflator. The variables used and their sources 

appear as Table 1.
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Table 1 Variable explanation and sources of data

Note:	
1 

Statistical Year Book, Ministry of National Planning and Economic Development, Myanmar

	
2 

Market Information Service, Department of Agricultural Planning, Ministry of Agriculture and Irrigation, 2006-2007

	
3 

Myanmar Key Indicators, Asian Development Bank

	
4 

International Monetary Fund

Results and Discussion

	 The structural equation models performed well, as indicated in Table 2. The results show 

that the priori expectation in directions and the estimated parameters are statistically significant. 

Additionally, Theil inequality coefficient and mean absolute percentage error are applied to evaluate 

the model for policy simulation. 

	 This study also calculates price and income elasticities at mean value. The price elasticity 

of supply for groundnut is inelastic and approximately 0.14 at mean value. The price elasticity of 

demand is also inelastic and approximately -0.17 at mean value. Income elasticity is elastic and 

approximately 1.8 at mean value. This is because; income elasticites are generally higher for 

better-quality products or preferred grades. Price elasticity of supply and demand shows that small 

changes in quantity result in slight changes in price.
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Table 2 Results of structural equations model for groundnut market in Myanmar

Note:	
a 

The abbreviations used are: Sdgn = total quantity supplied of groundnut seed, Dcogn = domestic direct 

consumption, Dcrgn = domestic crushing, Degn = groundnut exports, Pfgn = farm price of groundnut seed, Pmgn = 

wholesale price of groundnut seed, Pfse = wholesale price of sesame seed, Pf = fertilizer price, YM = Per capita 

income, Pogn = wholesale price of groundnut oil.

	
b 

***, **, * indicate the statistical significance at 0.01, 0.05 and 0.10 levels, respectively. 
ns

 represents non-

statistical significance at all levels.

	
c 

The probability of accepting the null hypothesis implies that the residuals are not auto-correlated at the 

level of confidence interval as indicated by the     -values in parentheses.
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	 After simulation, Table 3 shows the percent increases in two domestic prices through alternative 

scenarios. The endogenous variables affected by a shocking exogenous variable, namely, export 

demand, are: Quantity supplied of groundnut seed (Sdgnt), Quantity demanded for direct consumption 

(Dcognt), Quantity demanded for crushing (Dcrgnt), Farm gate price of groundnut seed (Pfgnt) and 

Wholesale price of groundnut seed (Pmgnt). 

	 Welfare effects of trade liberalization of groundnut seed are also presented in Table 3. Since 

liberalizing international trade boosts the domestic price in the exporting country, there is a gain 

in producer surplus from an increase in output price and higher production Therefore, producer 

surplus change shows positive in all scenarios. On the other hand, direct consumers who consume 

the groundnut seed as direct consumption and consumers who consume it as major input in their 

oil mills suffer from the increase in domestic price of groundnut seed. Their consumptions 

successively decrease and transfer their income to domestic producers. Consumer surplus 

changes, therefore, are negative in all scenarios in both of the consumption sectors. Nonetheless, 

the substantial producers gain is more than the total consumer losses, which results in a positive 

social surplus, as Table 3 shows.

Table 3 Effects on prices and welfare in case of liberalizing the groundnut export trade
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Conclusion and Recommendations

	 Trade liberalization effects have been investigated in many different ways all over the world. 

In this paper, the estimation is conducted to examine only the effects of a trade ban and of trade 

liberalization of a commodity. Two main conclusions are drawn from the result: (1) the satisfactory 

results of the structural model estimation and simulation error evaluation suggest that policy 

simulation can be provided an effective guide for policy formulation and (2) in accordance with the 

simulation results, liberalizing groundnut trade would benefit farmers through higher prices and 

the substantial producer gain would be more than the consumer losses in all scenarios. Therefore, 

it has a positive net effect on society as well as in groundnut production. Unfortunately, in the short 

term this welfare effect from trade liberalization would not favor the domestic consumers (both in 

the direct consumption and crushing sectors). But in the long term, there might be an incentive to 

farmers to increase the production in response to the demand from export that might also help to 

improve the consumers’ welfare effect. 

	 A recommendation from this study is that the policy makers should not ban groundnut trade 

but rather provide the opportunity for opening the trade in groundnut sector as it results in a net 

benefit to society. In addition, because the consumers are worse off with trade liberalization, there 

should be measures to compensate the consumer sectors for the loss or policies that complement 

trade liberalization that minimize the negative impacts on consumers. Appropriate policy scenarios 

and their welfare effects for the entire oilseed sector could be the subject for further study.
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