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Abstract 

The social welfare impacts of Iran’s maize import policies versus China and Brazil export 

policies using a game theoretic approach. The economy of maize export by China and Brazil 

as well as Iran’s import demand are analyzed using empirical imports models. In this study, 

supply, demand, imports and price equations are estimated using a three-stage least squares 

(3SLS) model to obtain elasticities. The estimated elasticities are incorporated in a 

non-cooperative dynamic game framework to analyze the possible impacts of policy changes 

in these three countries. This study analyzes various policies, including several scenarios 

regarding changes in Iran’s import tariff from 0% to 10% with respect to China and Brazil 

mailto:8000@ut.ac.ir
mailto:fereshteassa@yahoo.com
mailto:hoseini@ut.ac.ir


Journal of Agricultural Studies 

ISSN 2166-0379 

2013, Vol. 1, No. 2 

www.macrothink.org/jas 2 

exported price ratio (export tax on domestic price of Iran) from 0.56-1.36. The results 

indicate that Iranian government should impose a tariff rate approximately 8% to maximize 

its own social welfare considering export taxes of 0.98 and 0.93 imposed by China and Brazil 

respectively. The results also suggest that policy makers in Iran should focus more on Iran’s 

tariff rates rather than export taxes imposed by China and Brazil. 

Keywords: Game Theory, Social welfare, Tariff Rate, Export Tax, Maize Import 

1. Introduction 

Maize is the third largest planted crop after wheat and rice in the world (Salvador,1997). 

Maize is one of the strategic products in Iran.  It is used as a leading feed and thought to be 

the most important source for providing energy (i.e. 65-70%) in the poultry industry.. In 2009, 

approximately 2 million tons of maize equivalent to 75 percent of domestic consumption was 

imported from China and Brazil which they are the main sources for Iran’s maize imports. 

Brazil is emerged as an important supplier of maize to the world market in recent years. And 

China has become a major competitor to the United States in the Asian market and around the 

world. China and Brazil are the world’s largest maize exporters and their maize policies can 

be expected to affect world maize prices thereby influencing the social welfare of other 

exporters and importers. Iran is a small country in terms of the volume of maize trade and its 

policies do not affect world prices. However, Iran’s policy makers can adjust the tariff rate on 

imports when the world price changes and thus influence domestic social welfare.   

The impact of food price levels on the welfare of producers and consumers in Iran has led 

that governments to seek right import policies on maize import. The Iranian government 

intervenes in the maize market with major political and economic support to protect 

producers and consumers and to prevent its price rise. Various policies can be used to 

influence the balance between production and consumption, including tariffs, the volume of 

maize markets, input subsidies, credit programs, guaranteed prices (Najafi,1999; Bakhshoode 

and Thomson, 2006). The import tariff is one of the main policy for market regulation in Iran. 

Since the production cost of maize in Iran is higher compared to other countries such as 

China and Brazil, the Iranian governments impose a import tariff to support domestic 

producers. The minimum, maximum and average tariff rates applied to Iranian maize imports 

have been 0%, 5% and 3%, respectively over the period of 1989-2009. The average tariff rate 

in 2009 has been 4%. In this research, to assess the impact of a tariff rate on social welfare, 

tariff rates ranging from 0% to 10% is considered. 

Brazil and China have a long history of taxing their maize exports. The principal policy 

variable in these countries is the export tax, which is used to regulate the amount of export to 

support domestic consumers. Iran is among the world’s major importer of maize, with an 

approximately 3.3 million tons import over the period of 2008-2009. This is about 4% of 

world maize imports with C.V=0.28. According to Brazil’s export statistics, corn exports to 

Iran are estimated to be 1.9 million tons, indicating a 27 percent increase in 2009 compared to 

2008. Maize imports from China in 2009 was 1.2 million tons while the figure was 1.8 

million tons in 2007. Brazil and China are the large maize exporter countries to Iran, so 

reducing in their exports international supply cause an increase in the export price relative to 
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world price of maize and in Iran. Taxation generates revenue for governments and changes 

exporter surplus. We consider changes in the rate of tax (from the base amount) that result in 

an increase and decrease in the ratio of export prices to domestic prices ranging from 0.56 to 

1.36. This research investigates how the maize export policy of Brazil, China and import 

policies of Iran are interacted and how its world price changes impact on Iran’s social 

welfare.  

1.1 Literature Review  

There have been several studies focused on relating the impact of policy reform and trade 

liberalization of agricultural commodities and Iran’s corn import. Dae-Seob Lee (2002) 

estimate econometric models of supply and consumption behavior, to determine the political 

weights of relevant interest groups, to conduct a game theoretic analysis to determine the 

optimal policy options for U.S. rice exports to Japan and Korea found that the best export 

policy option from the U.S. perspective is obtained at a 4% tariff reduction for Japan and 

Korea under a combination of U.S. market access program and foreign market development 

program. Yazdani (2008) determinate corn import demand for Iran, fundamentally for 

policy-making purposes whit estimating single equation model, the results show that 

indicates such as: per capita national disposal income, domestic product, domestic 

consumption, governmental stock corn, can be relative by corn prices. Burhan Ozkan (2001)  

concerned Game theory with competitive situations. Farm planning problems conceive the 

farmer playing a game against nature. A two-person zero-sum game can be converted into a 

linear programming model due to several similarities between the two. Therefore, the optimal 

solution to game theory may be found by formulating it as a linear programming problem. 

The objective of the game theory model in agriculture is to find the highest income under the 

worst circumstances. Salami (2011) whit considering the relationship between wheat and 

barley, calculated the Policy preference function for each market separately And whit 

applying appropriate policy weighting, game theory has been applied to assess the welfare 

effects of this policy. Bakhshode (2012) analyzed the relationship between rice imports of 

Iran from Thailand whit game theory. The results show that Nash equilibrium obtained whit 

imposing a tariff rate approximately 3% for Iran and a 3% increase in export prices in 

Thailand. 

1.2 Hypothesis 

The general hypothesis of this study is to investigate the effect of import tariff policy of Iran 

and export price of China and Brazil on social welfare of Iranian consumer and producer.  

2. Methodology 

Econometric estimates of relevant iran supply, demand, price and import (from China and 

Brazil) functions are incorporated into a game theory analysis to obtain Nash equilibrium.  

The import equation is:     

UQaDMaERaa
pd

pm
aaMI tttt

i

id

t
LGDP

1543210
loglogloglog)log(log 

       (1) 
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where MIt
d  is import of maize,(

𝑝𝑚 𝑖

𝑝𝑑 𝑖
) is the lagged Ratio of export prices to domestic prices 

of maize and GDP is gross domestic production of Iran, 𝑄𝑡is domestic production of maize in 

Iran, ER and DM are The real exchange rate and  tariff rate respectively. The signs of 

𝑎1,𝑎3,𝑎4and a5are expected to be negative and 𝑎2 positive.  

UcapaPaaQ ttst

S

t 232110
logloglogloglog 


                 (2)   

Where𝑄𝑡
𝑠 is supply of maize, 𝑝𝑡−1is the lagged maize price, 𝑝𝑠 is the soybean price as 

substitute product for maize and 𝑐𝑡  is maize production costs. The expected signs of 𝑎3, 𝑎2are 

negative and the expected sign of 𝑎1 is positive. 

UPaapopaPaaQ tSst

d

t
BC

343210
loglogloglogloglog          (3) 

Where 𝑄𝑡
𝑑   is demand of maize, 𝑝𝑡 is maize price, POP is population, BC is demand for meat 

and 𝑝𝑆 is the soybean price as substitute product for maize. Therefore, 𝑎1is expected to 

negative and 𝑎2,𝑎3, 𝑎4 all positive. 

The final equation in the maize supply/demand system is the maize price equation. The price 

of maize is determined by supply, import and demand simultaneously, but price also affects 

the supply and demand of maize. The maize price is modeled as 

UMIaPaQaQaMIaaP t

c

tt

d

t

s

t

d

tt 45143210
logloglogloglogloglog 


      (4) 

The sign of 𝑎2 is expected to be negative and the signs of other parameters to be positive. 

After conducting the necessary tests for stationary and diagonal dominance, the maize import, 

supply, demand and domestic price equations were estimated using three-stage least squares 

(3SLS). There are several methods for estimating systems of simultaneous equations. The 

two-stage least squares estimator (2SLS) as one of the most popular ones is efficient and 

consistent but it ignores information associated with endogenous variables that appear in the 

system but not in individual equations (Judge et al. 1998). Information concerning the error 

covariance is also lost (Judge et al. 1998). Another popular method, seemingly unrelated 

regression (SUR), accounts for the correlation in the error terms across equations but does not 

consider the endogeneity issues associated with each equation. The three-stage least squares 

technique is considered as a combination of 2SLS and SUR. It accounts for the 

contemporaneous correlation in the error terms across equations and the correlation of the 

right hand side variables with the error term. Furthermore, it is asymptotically more efficient 

than 2SLS (Judge et al). Because of this, 3SLS is used to estimate the system of simultaneous 

equations for the maize market identified here. All equations in the system are specified as 

log-log models (this specification may be called a log-linear model). The parameters of the 

log-log model can be directly interpreted as elasticities (Gujarati, 1995). The log-log model 

assumes a constant elasticity over all values of the data set. 
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The effects of scenarios and policies on the maize price can be calculated from the elasticities. 

With the changes in price, the welfare surplus of Consumer, producer and government and 

welfare surplus of China and Brazil's maize exports to Iran would change. We estimate social 

welfare surplus of Iran and exporter welfare surplus for various scenarios (changes in the 

China and Brazil export price and tariff rates in Iran). 

Maize producers are assumed to maximize producers’ surplus (PS), consumers maximize 

consumers’ surplus (CS), and government wants to maximize its own surplus (GS) on the 

maize policy. The government of Iran is assumed to set consumer and farm prices for maize 

in order to maximize its social welfare surplus. It is consistent with the maximization of the 

following welfare surplus function 

Maximize U = U(PS(P), CS(P), GS(P)) 

   

mo

p

q

pdpgqdqfCS pq
0

0

0

0
0

)().(.)().(                   (5) 

   

Qo

mo

q

pdpgqdqfPS pq )().()().(.

0

0
00

                    (6) 

  GS = (TARIF*IMPT)                           (7) 

 US = (TARIF*IMPT) + CS+PS                       (8) 

Where U represents the social surplus based on producer surplus (PS), consumer surplus (CS), 

and government surplus (GS), and (US) is the total surplus of society. Each group’s welfare 

depends on the level of policy instruments. Expressions for producer surplus, consumer 

surplus, and government surplus are derived from the commodity model. 

This study analyzes the possible impacts of policy changes in these three countries using a 

game theoretic approach. The game theory is useful in understanding the nature of market 

outcomes when such policies matter. The game theoretic approach focuses on the equilibrium 

for Chinese and Brazilian maize export prices and the Iran tariff rates. 

The game theory is concerned with the study of situations involving two or more decision 

makers such as individuals, organizations, or governments. Decision makers are designated 

as players. The players often have partly conflicting interests and make individual or 

collective decisions (Dockner, et. al., 2000). In a game, the fortunes of the players are 

interdependent: the actions taken by one particular player influence not only his own fortune 

but also the fortunes of the other players. Such interdependence is well known from many 

areas of economics and international trade. In this study, there are three players in the game: 

Iran (IR), Brazil (BR) and China (CH). Let Bk denotes the set of actions available to player k, 

for k = IR, BR, and CH, and let Bk represents an arbitrary member of this action set. Let 

(BIR, BBR, BCH) denote a combination of actions, and let Ak denotes player k’s payoff 

function where Ak (BIR, BCH, BB) is player k’s payoff resulting from action BIR, BCH and 

BB. A possible outcome of the game can be demonstrated by the following matrix:  
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 (China and Brazil (player 2)    ].................[ .... 21 BBB n
             (9) 

(Iran ( player1))





















A

A
A

m

.

2

1

 

The optimal solution to a game problem may be stated by formulating it as a linear 

programming problem (Gordon and Ressman, 1978). Bierman et al (1973) formulated a game 

problem as linear programming. They supposed that the game has two players, countries A 

and B. Player country A has possible pure strategies A1, A2, ......Am. Player country B has 

strategies B1, B2, ......Bn, and aij is the payoff to player A when player A is using strategy Ai 

and player B is using Bj. A mixed strategy for player A consists of a set of probabilities Xi 

(for i = 1 to m), such that Xi = 1. Each Xi represents the probability of using pure strategy 

Ai.The objective for player A is to maximize an expected value V (the value of the game) as 

large as possible. The country A can only be sure of the expected value V if his strategy 

willguarantee that, regardless of what strategy his opponentadopts; he will obtain an 

expectation of V or more. For example, if player B were to adopt B1, then AÕs strategy 

must be such that 

a11 X1 + a21 X2 + a31 X3 + .................... + am1 Xm V         (10) 

 

Similarly if player B uses B2, then to guarantee V, country A must have        

a12 X1 + a22 X2 + a32 X3 + .................... + am2 Xm V           (11) 

A similar condition holds for any strategy which player B may play. Hence the linear 

programming problem for country A is 

 Maximize V                             (12) 

Subject to 

a11 X1 + a21 X2 + .......... + am1 Xm -V  0 

a12 X1 + a22 X2 + .......... + am2 Xm -V  0 

............................................................ 

a1n X1 + a2n X2 + .......... + amn Xm -V 0 

X1 + X2 + .......... + Xm = 1 

all Xi 0 

The last equation guarantees that the probabilities add up to one. The solution to this problem 

gives the equilibrium mixed strategy (X1, X2,... Xm) for player A and the value of the game 
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V. The dual of the linear programming problem for player A is the primal problem from 

player B’s point of view. Let (B1, B2,.....Bn) be the mixed strategy probabilities for player B. 

The solution gives the optimum strategy for B (B1, B2,.....Bn) and the value of the game. 

Thus, using this method, the optimal tariff rate for Iran and the optimal maize export prices 

for Brazil and China are computed. 

3. Analysis of Results 

As seen in Table 3.1, all independent variables in the equations have strong statistical 

significance and expected signs. All equations exhibit high R2 values Over 90 percent of the 

variation in supply, demand, import and price are explained by the models.  

All of the independent variables are statistically significant at the 5% significance level in the 

import case from China and Brazil. As the difference between the Chinese and Brazilian 

maize price and domestic retail price widens, the willingness of producers to export maize 

trends to increase and the ratio of export prices to domestic prices of Chinese and Brazilian 

maize becomes negative as -0.36 and -0.42, respectively. This indicates when the ratio of 

export prices to domestic prices increase by 1%, the demand for maize from China and Brazil 

decreases by approximately 0.36 and 0.42, respectively. The estimated import function from 

these two countries shows that the impact of domestic production on import demand in Iran is 

the greatest in terms of the magnitude of coefficients; it can be concluded that the domestic 

production is viable variable on imported demand in Iran. If we are a major importer, an 

increase in the tariff rate causes exporters decrease their prices, implying tariff has a positive 

impact on our economy. As Iran is a insignificant country in maize export, so an increase in 

the tariff rate may cause an increase in domestic price of maize. Hence, we can conclude that 

tariff has an important role in the maize market of Iran. 

The lagged price elasticity for domestic supply is inelastic (0.89), revealing that farmers 

response to price is inelastic. Maize consumption is negatively related to its own price and the 

demand price elasticity is 0.72, which indicate maize is essentially good for consumers in 

Iran. The elasticity of per capita GDP as income is also computed to be 0.375, implying that 

maize is a normal good in terms of income in Iran.  

The impacts of imports from China and Brazil on domestic maize price in Iran are the 

greatest in terms of the magnitude of coefficients. Demand has the second greatest impact, 

and domestic supply follows. The results from the price equation suggest that import demand 

from China and Brazil is more important in explaining maize price than other used variables. 

Tariff on imports is considered one of the most supportive important tools that can positively 

or negatively act on domestic production. Tariffs should be effective so that support the 

production of agricultural products, but unfortunately in the agricultural sector this balance 

has not happened in recent years. On the other hand, as Iran intends to join the WTO 

agreement and help consumers and Iran is optimistic about joining the World Trade 

Organization (WTO) by 2017 if political influence is not an issue, it can’t increase tariff rates 

but it should be decreased. Of course It should be noted that Iran joining to WTO has a 

different welfare effects on society, which can be discussed in detail in another study, on the 
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other hands it can be a good idea for another study. Tariffs should be set in a way to support 

producers and consumers and provide necessary conditions for Iran to join the WTO 

agreement. Tariff rates for maize import is now considered about 4% and the possible 

reduction range of tariff rate would be from 0% to 10% annually. This reduction rang is taken 

into account for the scenario analysis. In 2009, retail price of maize in Iran was 2492 Rials 

and the export price of China and Brazil were 2091 and 2217 Rials, respectively. This means 

that the ratio of export prices to domestic price was estimated to be 0.89 and 0.84 for China 

and Brazil, respectively. The range of 0.56-1.38 is considered for the scenario analysis for 

both countries to obtain the Nash equilibrium 

Table (3.1). Empirical results of import from China and Brazil, domestic supply, demand and 

price functions 

Import equation from China     

1)    
QDMER

pd

pm
MI ttt

i

id

tch
LGDP 321.1log38.0log81.0log39.0)log(364.018.0log 

             

                  (1.63)       (-2.86)     (1.79)           (-2.36)       (-5.63)          (-4.7) 

Adjusted 96.0
2
R   D.W=2.2 

Import equation from Brazil 

2)     
QDMER

pd

pm
MI ttt

i

id

tb
LGDP 11.1log41.0log96.0log22.0)log(42.03.0log 

                   

               (0.7)        (-2.27)    (7.66)    (-2.83)    (-5.83)       (-5.2) 

Adjusted 92.0
2
R   D.W=2.4 

Domestic supply equation 

3)       cpPQ tst

S

t
log23.0log39.0log89.074.6log

1



                            

                                   (9.2)        (4.63)         (-2.49)           (-2.47) 

Adjusted 97.0
2
R   D.W=1.9 

Domestic demand equation 

4)            PapopPQ Sst

d

t
BC loglog81.1log61.1log72.05.4log

4
                      

                             (5.33)        (-2.37)       (1.54)        (2.37)        (1.67) 

Adjusted 95.0
2
R   D.W=2.08 

Domestic price equation 

5)     PQQMIMIP t

d

t

s

t

d

tch

d

tbt 1
log31.0log69.0log58.0log71.0log73.014.0log


          

              (1.71)    (3.73)      (4.83)          (-2.31)           (3.25)      (1.33) 

Adjusted 95.0
2
R   D.W=2.1 

 

The simulation results associated with the policy scenarios are summarized in Tables 3.2 and 

3.3. These are the payoffs for the two countries under Nash equilibrium. 

The left hand column in the table 2.3 indicates the changes in Iranian tariff rates from the 

base level in 2009. The top of tables indicates the changes in China and Brazil export price on 

domestic price of Iran. The numbers under each export price and tariff scenario denote the 
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welfare in three countries in million Rials ($1=10,000 Rials approximately). 

The Nash equilibrium solution is shown in bold letters in Tables3.2. As seen in Tables 3.2 and 

3.3, China and Brazil obtained 0.93 and 0.98 in the Nash equilibrium solution, with the 

payoff of 263 and 559 milliard Rials, respectively. As seen, Iran tries to keep its tariff rate as 

high as possible to restrict imports and support domestic producers. Therefore, given the 

Nash equilibrium obtained, Iran has to choose the 8% tariff rate to maximize its payoff. 

Under this scenario, the payoff is equal to 7138 milliard Rials for Brazil and China, 

respectively. If government chooses a higher or lower tariff rate than 8%, it has inverse 

effects and neither support farmers and consumers, nor improve social welfare. The first 

numbers in a solution cell represent Chinese  payoffs, and second numbers represent Iranian 

payoff 

Table (3.2). The payoff game theory for Brazil and Iran (million Rials) 

Brazil   

 

 

 

 

 

 

 

 

 

 

Iran 

 

Ratio of export price on domestic price  

1.28 1.20 1.08 1 0.98 0.89 0.80 0.72 0.64 0.56   

 

 

 

 

 

 

 

 

 

 

Tariff 

 rate 

 

575417 

7126764 

571960 

7122171 

568503 

7145135 

565045 

7138430 

559720 

7137534 

552786 

7133653 

547754 

7158914 

544296 

7154321 

540837 

7149728 

537377 

7163506 

0% 

575416 

7126873 

571959 

7122281 

568502 

7145244 

565044 

7138539 

559719 

7137643 

552786 

7133762 

547754 

7159021 

544295 

7154429 

540836 

7149836 

537377 

7163613 

1% 

575416 

7126992 

571959 

7122400 

568501 

7145361 

565044 

7138657 

559719 

7137761 

552785 

7133881 

547753 

7159138 

544295 

7154546 

540836 

7149953 

537376 

7163730 

2% 

575415 

7127111 

571958 

7122519 

568501 

7145479 

565043 

7138775 

559718 

7137879 

552785 

7133999 

547753 

7159254 

544294 

7154662 

540835 

7150071 

537376 

7163846 

3% 

575415 

7127230 

571958 

7122638 

568500 

7145596 

565043 

7138893 

559718 

7137997 

552784 

7134117 

547752 

7159370 

544293 

7154779 

540835 

7150188 

537375 

7163962 

4% 

575414 

7127348 

571957 

7122757 

568500 

7145713 

565042 

7139010 

559717 

7138115 

552784 

7134235 

547752 

7159487 

544293 

7154896 

540834 

7150305 

537375 

7164078 

5% 

575414 

7127467 

571957 

7122876 

568499 

7145831 

565042 

7139128 

559717 

7138233 

552783 

7134353 

547751 

7159603 

544292 

7155012 

540834 

7150421 

537374 

7164194 

6% 

575413 

7127585 

571956 

7122995 

568499 

7145948 

565041 

7139246 

559716 

7138350 

552783 

7134471 

547751 

7159719 

544292 

7155129 

540833 

7150538 

537374 

7164309 

7% 

575413 

7127704 

571955 

7123113 

568498 

7146065 

565041 

7139363 

559716 

7138468 

552782 

7134589 

547750 

7159835 

544291 

7155245 

540832 

7150655 

537373 

7164425 

8% 

575412 

7127822 

571955 

7123232 

568498 

7146182 

565040 

7139481 

559715 

7138586 

552782 

7134707 

547750 

7159951 

544291 

7155361 

540832 

7150772 

537373 

7164541 

9% 

5754119 

7127851 

571954 

7123223 

568497 

7146362 

565040 

7139606 

559715 

7138703 

552781 

7134793 

547749 

7160246 

544290 

7155618 

540831 

7150990 

537372 

7164874 

10% 
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Table (3.3). The payoff game theory for China and Iran (million Rials) 

China   

 

 

 

 

 

 

 

 

 

Iran 

 

Ratio of export price on domestic price  

1.36 1.28 1.2 1.12 1 0.93 0.84 0.73 0.64 0.56   

 

 

 

 

 

 

 

 

 

Tariff  

rate 

 

27784 

7137363 

275619 

7137374 

273392 

7137389 

271165 

7137400 

267735 

7137398 

263267 

7137420 

260023 

7137425 

257794 

7137435 

255564 

7137445 

253333 

7137455 

0% 

277844 

7137497 

275618 

7137507 

273392 

7137522 

271165 

7137533 

267734 

7137531 

263266 

7137553 

260023 

7137558 

257793 

7137568 

255563 

7137578 

253333 

7137588 

1% 

277844 

7137642 

275618 

7137652 

273391 

7137668 

271164 

7137678 

267734 

7137676 

263266 

7137699 

260023 

7137703 

257793 

7137713 

255563 

7137724 

253332 

7137734 

2% 

277843 

7137788 

275617 

7137798 

273391 

7137813 

271164 

7137824 

267733 

7137822 

263265 

7137844 

260022 

7137849 

257792 

7137859 

255562 

7137869 

253332 

7137879 

3% 

277843 

7137933 

275617 

7137943 

273390 

7137958 

271163 

7137969 

267733 

7137967 

263265 

7137989 

260022 

7137994 

257792 

7138004 

255562 

7138014 

253331 

7138024 

4% 

277842 

7138078 

275616 

7138088 

273390 

7138103 

271163 

7138114 

267732 

7138112 

263265 

7138134 

260021 

7138139 

257791 

7138149 

255561 

7138159 

253331 

7138169 

5% 

277842 

7138223 

275616 

7138233 

273389 

7138248 

271162 

7138259 

267732 

7138257 

263264 

7138279 

260021 

7138284 

257791 

7138294 

255561 

7138304 

253330 

7138314 

6% 

277841 

7138368 

275615 

7138378 

273389 

7138393 

271162 

7138403 

267731 

7138401 

263264 

7138424 

260020 

7138428 

257791 

7138439 

255560 

7138449 

253330 

7138459 

7% 

277841 

7138512 

275615 

7138522 

273388 

7138538 

271161 

7138548 

267731 

7138546 

263263 

7138568 

260020 

7138573 

257790 

7138583 

255560 

7138593 

253329 

7138603 

8% 

277840 

7138657 

275614 

7138667 

273388 

7138682 

271161 

7138693 

267730 

7138691 

263263 

7138713 

260019 

7138717 

257790 

7138728 

255559 

7138738 

253329 

7138748 

9% 

277840 

7138763 

275614 

7138775 

273387 

7138786 

271160 

7138794 

267730 

7138807 

263262 

7138812 

260019 

7138826 

257789 

7138832 

255559 

7138845 

253328 

7138857 

10% 

4. Conclusion 

In this study, the interaction between Iran’s maize imports and China’s and Brazil’s maize 

exports are analyzed using a game theoretic approach. The maize market in Iran is analyzed 

using empirical supply, demand, retail price and demand imports, and elasticity estimates. A 

social welfare approach is applied to measure the payoff matrix for these countries under the 

variation of import tariff in Iran and export prices in China and Brazil. The welfare level of 

maize producers and consumers changes as a result of changes in the price of maize created 

by these variables. 

In recent years, the Iranian government has attempted to impose lower tariff rates on maize 

(the maize tariff was 4 percent in 2009). While with this tariff rate domestic maize producers 

can be harmed if the import price is less than the domestic producer price, our results 

suggests that a higher tariff rate, e.g. approximately 8%, will maximize social welfare under 

0.93 and 0.98 ratio of export price to domestic price for China and Brazil respectively. These 

rates are much more than the actual tariff rate and export prices imposed by the three 

countries. 
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