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Land Use and Agricultural Support Policies: Evidence from 

Iran’s Irrigated Wheat Planting 
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ABSTRACT 

The self-sufficiency policy for wheat production in Iran has increased external costs for the 

country besides causing the destruction of water and land resources. Nevertheless, due to 

various political, economic, and socio-economic reasons, self-sufficiency in wheat 

production in Iran is a binding policy. According to statistics, an average of about 67 

percent of wheat production across the different regions of Iran is irrigated wheat. Thus, 

in this study, the effect of a guaranteed price policy on the distribution of irrigated wheat 

land-use in Iran during the period 2001–2016 was evaluated with an emphasis on the role 

of the regional differences using the pooled mean group approach. The results indicated 

that, in the long run, the increase in the irrigated wheat land use in the country would be 

sensitive toward the increase in the guaranteed price of wheat and the yield per hectare. 

However, with the rise in the price of barley, in the long run, the irrigated wheat land use

would decrease further. In addition, in the short run, the increase in the irrigated wheat 

land use in most of the western provinces is sensitive to the increase in the yield per hectare, 

and in most of the central provinces, it is sensitive to the changes in the barley prices. 

Finally, in order to have adequate land for irrigated wheat in the country, both in the short 

and long run, it is proposed that the farmers' expectations regarding the guaranteed price 

policy and improvement in the yield per hectare of this product be satisfied. 

Keywords: Guaranteed Price Policy, Pooled Mean Group (PMG), Wheat land use.  

INTRODUCTION 

Agricultural support policies aim at guaranteed 

food supply, improving income in agriculture, 

price stability, product quality, product 

selection and employment. In particular, 

governments in developing countries pay 

subsidies to encourage domestic production of 

agricultural goods including price support, 

deficiency payments, support coupled to input 

factors, etc. (Hansen, 2016). In Iran, various 

agricultural policies are being adopted to 

support the production and planting of strategic 

agricultural products. The most important 

agricultural support policies include 

determining the guaranteed purchase price for 

products, paying subsidies for inputs, giving 

cheap loans, and providing products damage 

insurance (Mosavi et al., 2017).  

Wheat, as the most important agricultural 

commodity in Iran, plays a special role toward 

maintaining food security in Iran. The main 

reasons for this are wide adaptation of 

cultivation under different climatic conditions, 

relative ease of production, long run storage 

capability, usability in different forms, and 

especially high nutritional value. Wheat 

products are among the most important 

commodities with respect to nutrition in the 

Iranian households, accounting for about 25 

percent of the share of consumption of goods in 

the nutrition basket (Iranian Ministry of Health, 

2013). Therefore, supporting wheat production 

in the country has always been one of the most 

critical infrastructure policies of the Islamic 

Republic of Iran. Hence, according to the 

constitution of Iran, the government has been 

obliged to adopt strategic agricultural policies 

for realizing the goals of wheat self-sufficiency 

in the country. Among the agricultural policies, 

determination of the guaranteed purchase price 

of wheat has always been significant, which can 
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directly affect the wheat land use. In Iran, like 

many developing countries, increasing 

available lands or, at least, not reducing the 

available lands, is one of the most important 

subjects of agricultural policies. According to 

Iran's Statistics Organization (2014), wheat 

accounts for about 40 percent of the total 

agricultural land use in the country. Therefore, 

it seems that the wheat land use in Iran has also 

been targeted by agricultural policies.  

However, the self-sufficiency policy for 

wheat planting in the country has resulted in 

external costs for the country and has led to the 

degradation of water and land resources. The 

acidification of groundwater resources and 

eutrophication are also among the most 

important environmental impacts of wheat 

production system in the country (Najafi 

Alamdarlo et al., 2018; Khorramdel et al., 

2014). Nevertheless, considering the 

necessities of political economy such as many 

political tensions in the Middle East, and for 

socio-economic reasons such as agricultural 

employment, wheat planting in Iran is a binding 

policy. Therefore, the purchase of this product 

has been guaranteed in the form of a law based 

on the purchase of basic agricultural products in 

the country. Under this law, the purchase of 

basic agricultural products is guaranteed in 

order to support the production of wheat and 

prevent the loss to farmers. Therefore, the 

government is obliged to guarantee the 

procurement of this product every year and 

must announce the minimum guaranteed price 

before the start of the planting season. In 

addition, according to this law, the government 

is obliged to determine the guaranteed purchase 

price each agricultural year. This happens in 

such a way that the increase in price shall never 

be less than the inflation rate announced by the 

Central Bank of the Islamic Republic of Iran, in 

that particular year.  

In this regard, surveying the statistics of the 

Central Bank of the Islamic Republic of Iran 

indicates that since the beginning of the 

implementation of this law, the guaranteed 

price of wheat purchase in the country has 

always increased, indicating an uptrend. For 

example, during the period 2004–2015, the 

guaranteed wheat price increased by an average 

22 percent each year, which is roughly 

equivalent to average inflation rate. 

Nevertheless, the statistics of the Iranian 

Ministry of Agriculture indicate that wheat 

production in the country has fluctuated 

significantly during this period: it decreased 

from 14.5 million tons in 2004 to 11.5 million 

tons in 2015. Therefore, the key question is 

why, despite the significant increase in the 

guaranteed wheat price in the country over the 

years, the production volume of this product has 

decreased significantly? The study of the 

statistics has indicated that the ratio of arable to 

dry lands of wheat cultivation has remained 

almost constant at different time intervals in the 

country, such that about 39 percent of these 

lands are irrigated wheat and about 61 percent 

are rainfed wheat. On one hand, during the 

period 2004–2015, the area of wheat land use 

with respect to irrigation and rainfed decreased 

by 17 and 19%, respectively. On the other hand, 

the average of yield per hectare of the irrigated 

and rainfed lands decreased by about 7 and 

16%, respectively. Therefore, the total amount 

of irrigated and rainfed wheat production in the 

country during the abovementioned period 

decreased by about 24 and 33%, respectively 

(Iranian Ministry of Agriculture, 2015).  

Thus, it can be concluded that the reduction 

in yields and area of wheat land use in the 

country have been the root causes for the 

decrease in wheat production in the country, 

over the years. Regarding the wheat yield 

changes in the country, especially in relation to 

rainfed wheat, the decrease in rainfall in many 

parts of the country should be considered as one 

of the main reasons for the reduction in the 

yield per unit area of wheat production. In this 

regard, the World Bank statistics (2017) 

indicate that the average annual rainfall in the 

country dropped from 256 millimetres in 2004 

to 197 millimetres in 2015. Therefore, it seems 

inherent that climate change in the country and 

the occurrence of drought-related phenomena 

has led to a somewhat inelastic allocation of 

land for the production of rainfed wheat in 

response to the increase in the guaranteed 

purchase price of this product (Akbari et al., 
2020; Shahvari et al. 2019). In addition, it can 

be implied that the reduction in irrigated wheat 

yield through the years has not been unrelated 

to the decrease in rainfall in the country. 

Therefore, taking into consideration that on 

average about 67 percent of the wheat 
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production in the country is irrigated wheat, the 

study of the factors influencing the changes in 

the land use of this product is, especially with 

respect to the regional distinctions in the 

country, very important. This is because, unlike 

the wheat yield that has a significant 

dependence on climatic factors, wheat land use 

is more influenced by agricultural policies and 

government plans in different regions of the 

country. In addition, regional differences and 

characteristics are important regarding the 

distribution of wheat land use and can affect the 

efficiency of the agricultural support policies.

According to economic theories, the changes 

in agricultural land use indicate a significant 

dependence on the changes in the price of the 

products. In this regard, the partial adjustment 

model of Nerlove (1956), as one of the basic 

theories in this field, states that the land use of 

each product is, above all else, a function of the 

price of that product. According to this theory, 

the potential supply of each product is a 

function of the probable price of that product in 

that particular year, which ultimately leads to 

the allocation of land to produce it (Jennings 

and Young, 1980). Therefore, based on this 

theory, it can be said that the implementation of 

the agricultural price policies in Iran is an 

important factor toward allocating land for 

wheat production. This theory has been 

employed in many studies in order to survey the 

effects of the price policies on the changes in 

crop land, including Lin (1977), Muchapondwa 

(2009), Khan and Khair (2010), Laajimi et al. 

(2016), and Esam (2017). A review of these 

studies indicates that, in general, the use of 

Nerlove's Theory in surveying the response 

regarding agricultural land use toward the 

implementation of the pricing policies has been 

highly appreciated by the researchers.  

In addition, several researchers have 

confirmed the causal relationship between 

agricultural policies and agricultural land use; 

Mattison and Norris (2005) reviewed the link 

between agricultural policy, land use and 

biodiversity. They stated that response to global 

agricultural policy is, therefore, a major driver 

of land use change. Van Meijl et al. (2006) 

surveyed the impact of different policy 

environments on agricultural land use in 

Europe. Their results showed that no drastic 

decrease in land for agricultural purposes is 

expected for the EU25 in the coming 30 years. 

Siad et al. (2017) studied the relationship 

between the Common Agricultural Policy 

(CAP), durum wheat market price, vegetation 

cover and land allocation. They found that the 

durum wheat land use was influenced by the 

CAP implemented by using profitability as the 

stimulus for the decision making of the farmer. 

Therefore, a review of previous studies shows 

that there is a meaningful relationship between 

agricultural policies and agricultural land use. 

However, to the authors' knowledge, there is no 

known study that has tackled the issue of the 

role of regional distinctions in the 

implementation of support policies with respect 

to the distribution of agricultural lands. 

Therefore, considering the importance of price 

policies regarding irrigated wheat land use 

distribution in Iran, the present study was 

conducted to evaluate the regional impact of the 

guaranteed price policy on irrigated wheat land 

use as the main factor, which influences wheat 

production in the country.  

MATERIALS AND METHODS 

In this study, Nerlove's partial adjustment 

model was considered as the basis for analysing 

the regional effects of the guaranteed price 

policy on irrigated wheat land use changes in 

Iran. Therefore, the Pooled Mean Group Model 

was applied in order to analyze the regional 

impact of the guaranteed price policy in 

different provinces of Iran. Many authors have 

used this method to explore the regional 

differences in their economic researches 

(Bassanini and Scarpetta, 2001; Goswami and 

Junayed, 2006; Tan, 2009; Bangake and Eggoh, 

2012; Asafu-Adjaye et al., 2016; Chepng’eno, 

2018).  

Wheat Land Use and Price Policies 

According to economic theories, the models of 

the response of agricultural production to the 

changes in the price and non-price factors can 

be explained by Equation (1) (Gerald, 1974): 

𝑄𝑡 = 𝜂0 + 𝜂1𝑃𝑡
𝑒 + 𝜂2𝑍𝑡   (1) 

In Equation (1), η refers to the model 

parameters, 𝑄𝑡 is the production amount at time 
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t, 𝑃𝑡
𝑒 is the expected product Price, and Z refers 

to the non-price factors that affect the product 

supply. Most farmers react to changes in the 

prices of agricultural products with a shift in the 

production land use. Thus, the farmers' 

response to these price changes is usually 

determined by land use rather than the planned 

production and supply. In other words, 

production and supply are either planned or 

visible, and farmers do not have full control 

over it. Therefore, since the change in land use 

is a proportional response to the price change, it 

is generally considered in the supply response 

models instead of production and supply. 

Hence, in this study, the regional impacts of 

Iran’s wheat guaranteed price policy have been 

surveyed through the specifications of 

Nerlove's partial adjustment model derived 

from the supply response model. In Equation 

(2), the transcendental logarithmic specification 

of the model has been stated. The 

transcendental function in logarithmic 

specification simultaneously contains 

independent variables as well as logarithms of 

independent variables (Debertin, 2012). 

However, it should be noted that because 

relation between variables and their logarithms 

is non-linear, the use of this functional form 

does not have significant issues in terms of 

multicollinearity.  

𝐿𝑜𝑔(𝐴𝑖𝑡
𝑤) = 𝛼0 + 𝛼1Log(𝑃𝑖𝑡−1

𝑤 ) +

𝛼2Log(𝑃𝑖𝑡−1
𝑏 ) + 𝛼3Log(𝑌𝑖𝑡−1

𝑤 ) + 𝛽1𝑃𝑖𝑡−1
𝑤 +

𝛽2𝑃𝑖𝑡−1
𝑏 + 𝛽3𝑌𝐶𝑖𝑡−1

𝑤     (2) 

In Equation (2), the change in irrigated wheat 

land use for each province at time t (𝐴𝑖𝑡
𝑤) is 

explained by the changes in the guaranteed 

purchase Price of wheat (𝑃𝑖𝑡−1
𝑤 ), the regional 

purchase Price of barley (𝑃𝑖𝑡−1
𝑏 ), and the Yield 

per hectare of the irrigated crop (𝑌𝐶𝑖𝑡−1
𝑤 ) in 

the particular province in the previous year. It 

should be noted that despite the constant 

guaranteed price for wheat in the country every 

year, the guaranteed price of wheat varies 

widely across the different provinces due to the 

quantity and quality associated with the product 

purchased from the farmers in these provinces. 

After estimating the parameters of the 

transcendental function, partial elasticities of 

the variables are obtained. The partial elasticity 

associated with each of the three factors 

affecting the distribution of irrigated wheat land 

use, as represented in Equation (3), is one of the 

advantages of the transcendental function. 

Accordingly, the use of this function makes it 

possible to examine the changes in these 

elasticities over time (Debertin, 2012).  

𝜋𝑘𝑡 = 𝛼𝑘 + 𝛽𝑘𝜗𝑘𝑡    (3)

 Where, 𝜋𝑘𝑡 and 𝜗𝑘𝑡 refer to the partial 

elasticity and the value of each of the three 

explanatory variables in the year t for the 

provinces, respectively.  

Pooled Mean Group Model (PMG) 

Panel data analysis is an econometric method in 

which data are usually collected over time and 

over the same individuals (cross-sections) and 

then a regression is run over these two 

dimensions (Davies and Lahiri, 1995). Hence, 

the econometric methods used to analyze the 

panel data should be used in order to avoid the 

problems caused due to the cross-sections 

interdependence. In econometrics, a growing 

body of the panel data literature concludes that 

panel data models are likely to exhibit 

substantial cross-sectional dependence in the 

errors. Cross-sectional dependence may arise 

because of the presence of common shocks and 

unobserved components that ultimately become 

part of the error term, spatial dependence, and 

idiosyncratic pairwise dependence in the 

disturbances with no particular pattern of 

common components or spatial dependence. 

Therefore, if there is sufficient cross-sectional 

dependence in the data and this is ignored in 

estimation, the decrease in estimation 

efficiency can become so large (De Hoyos and 

Sarafidis, 2006). Under the interdependence 

conditions, traditional estimation models, such 

as fixed effects and random effects, will not be 

valid (Baltagi, 2005). Therefore, while 

determining the econometric estimates of the 

panel data, the dependency or non-dependency 

of the desired cross-sections should be tested 

(Al Mamun et al., 2014). Hence, in this study, 

the cross-sectional dependency test was 

performed by applying the CD statistic 

introduced by Pesaran (2004) using Equation 

(4).  

𝐶𝐷 = √
2𝑇

𝑁(𝑁−1)
∑ ∑ 𝜌𝑖�̂�

𝑁
𝑗=𝑗+1

𝑁−1
𝑖=1   (4)

In Equation (4), 𝜌𝑖�̂� represents the Pearson 

correlation coefficients for the error terms. In 
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econometrics, stationarity is an assumption 

underlying many statistical procedures used in 

time series and panel data analysis. This 

assumption emphasizes that, in order to avoid 

false regression, the mean and variance of 

variables should remain constant over times. 

Therefore, before making econometric 

estimates with time series or panel data, it is 

common to survey the stationary of the 

variables using the unit root tests (Gagniuc, 

2017). The usual methods including the panel 

unit root test, known as the first-generation 

methods, are preferred to second-generation 

methods (Bai and Ng, 2004; Moon and Perron, 

2004; Choi, 2006; Pesaran, 2007) in shorter 

periods (Pesaran and Smith, 1995; Pesaran et 

al, 1999). Therefore, the advantage of first-

generation panel unit root tests is that they 

require small numbers of observations for the 

test to have power. However, the use of the first 

generation unit root methodology for 

identifying the order of integration of variables 

is not important in panel ARDL approaches (Al 

Mamun et al, 2014). Im et al. (2003) proposed 

one of the most efficient first-generation 

methodologies for investigating the presence of 

unit roots in panel data. Therefore, in this study, 

we used Im et al. (IPS) unit root test in 

accordance with Equation (5):  

∆𝑉𝑖𝑡 = 𝛿𝑖 + 𝜎𝑖𝑉𝑖,𝑡−1 + ∑ 𝜑𝑖𝑗∆𝑉𝑖,𝑡−𝑗 + 𝜏𝑖𝑡
𝑝𝑖
𝑗=1  

     (5)

In Equation (5), t= 1, 2, ..., T and i= 1, 2, ..., 

N represent the years and the provinces, 

respectively. In addition, δ, φ, σ, and p are the 

estimated coefficients and τ indicates the model 

error term. Moreover, V refers to the variables 

(𝐿𝑜𝑔(𝐴𝑖𝑡
𝑤), 𝐿𝑜𝑔(𝑃𝑖𝑡−1

𝑤 ), 𝐿𝑜𝑔(𝑃𝑖𝑡−1
𝑏 ), 

𝐿𝑜𝑔(𝑌𝐶𝑖𝑡−1
𝑤 ), 𝑃𝑖𝑡−1

𝑤 , 𝑃𝑖𝑡−1
𝑏  and 𝑌𝐶𝑖𝑡−1

𝑤 ). In the 

panel data, as in the time series data, the long 

run relationship among the variables in the 

panel should be proved. Usually, when there is 

a cross-sectional dependency in the panel, it is 

recommended that the second-generation co-

integration tests, such as the Westerlund test, be 

used to inspect the long run relationship. 

However, due to the short duration of the data 

used in this study, the use of this test is less 

preferable to the other conventional testing 

methods for long run relationships. Therefore, 

the long run relationship between the variables 

was investigated by using the Kao co-

integration test. In order to estimate the panel 

models, Pesaran and Smith (1999) introduced a 

flexible method, called the Pooled Mean Group 

(PMG) model. They stated that, in this method, 

long run parameters along the cross-sections are 

homogeneous. At the same time, the short run 

coefficients and error correction coefficients 

vary throughout the cross-sections. Therefore, 

in this study, the PMG method was used to 

achieve the study objectives. Based on Pesaran 

and Smith's method, the PMG model can be 

written as in Equation (6):  

𝑌𝑖𝑡 = 𝜃𝑖(𝑌𝑖,𝑡−1 − 𝛽𝑖
′𝑋𝑖,𝑡−1) +

∑ 𝛾𝑖𝑗∆𝑌𝑖,𝑡−𝑗 + ∑ 𝛾𝑖𝑗
′ ∆𝑋𝑖,𝑡−𝑗 + 𝜇𝑖 + 휀𝑖𝑡

𝑛−1
𝑗=0

𝑚−1
𝑗=1  

  (6) 

In Equation (6), 𝑋𝑖𝑗 is the vector (k×1) of the 

explanatory variables for the province i and 𝜇𝑖 
denotes the constant effects. In addition, 𝛽𝑖

′ 

represents the long run parameters and 𝜃𝑖 
represents the Error Correction parameters 

(ECM). In addition, 𝛾𝑖𝑗
′  represents the short-run 

coefficients. In the PMG method, a limitation to 

the model is that the 𝛽′ parameters are 

homogeneous between the cross-sections. In 

addition, all dynamic phrases and error correction 

coefficients can be freely modified. The 

estimation of the PMG model is based on the 

maximum likelihood method. The data used in 

this study, including the amount of wheat land 

use (hectare), the guaranteed purchase price of 

wheat (10 Rials), the purchase price of barley (10 

Rials), and yield per hectare of irrigated wheat 

(kilograms), was prepared for 25 selected 

provinces of the country by referring to the 

databases of the Iranian Ministry of Agriculture 

for the period 2001–2016. The Eviews 9 

software was used to determine the estimates. In 

order to assist in the analysis of the results, 

specification of the provinces investigated is 

presented in Figure 1.  

RESULTS AND DISCUSSION 

Descriptive Statistics of the data are listed in Table 

1. As it is shown, the average wheat land use in 

the investigated provinces is about 251 thousand 

hectares per year. In addition, the average wheat 

yield of the provinces is about 3,513 kg per year. 

Another noteworthy thing about Table 1 is that in 

the studied provinces, the average purchase price 

of wheat has been about 20% higher than the 

average barley purchase price. This suggests that 
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maintaining a margin between the wheat and 

barley purchases prices has been an instrument of 

supportive policies for wheat production in the 

country.

As mentioned previously, in order to determine 

the econometric estimates using the panel 

methods, the cross-sectional dependence for the 

variables should be tested. The results of the 

Pesaran cross-sectional dependence test are 

presented in Table 2. 

It can be deduced from the results in Table 2 that 

the null hypothesis is rejected on the basis of the 

lack of cross-sectional dependence on all the 

variables under consideration. Therefore, it is 

more acceptable to use the PMG approach in 

comparison with conventional panel estimation 

methods. Table 3 describes the results of the unit 

root test.  

According to the results of Table 3, it was 

determined that apart from the variables of the 

logarithm of irrigated wheat land use, the 

logarithm of irrigated wheat yield per hectare and 

the irrigated wheat yield per hectare, other 

variables have the unit root and are stationary after 

one or two times differentiation. Therefore, 

considering that the variables used in the equation 

do not have the same order of integration, the use 

of PMG method is more justifiable. Because, 

unlike conventional panel methods, the order of 

integration of variables is not important in PMG 

approach (Al Mamun et al, 2014). The use of 

integration test is only to validate the long run 

relationships among the variables. Accordingly, 

the results of the Kao co-integration test are 

reported in Table 4.  

According to the results of Table 4, the null 

hypothesis is based on the absence of a long run 

relationship, which is rejected at the 99 percent 

level. Hence, it can be deduced that the variables 

in the model tend to have a long run relationship. 

Thus, Table 5 demonstrates the results of the long 

run relationship estimations. Before interpreting 

the model estimation results, it should be noted 

that the Ramsey RESET test (See Greene, 2012) 

showed that the functional form of the model 

has been chosen appropriately. Therefore, 

since the model passed the Ramsey RESET 

test and panel data used (400 observations) 

are the best available, the model can explain 

the relationship between independent and 

dependent variables. It also means that the 

model is not misspecified. The results 

indicate that all estimated coefficients are 

significant at the 99 percent level. Due to the 

fact that the partial elasticity of each variable 

in the transcendental function is inconstant, in 

order to calculate the elasticity in the long  

 

Figure 1. Specifications of the investigated provinces.  
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Table 1. Descriptive statistics of data used for the selected provinces. a 

 
Irrigated wheat land 

use (Hectare) 

Irrigated wheat 

yield (Kg) 

Wheat purchase 

price (10 Rials) 

Barley purchase price 

(10 Rials) 

Mean 251255 3513 366 308 

Median 210190 3508 234 215 

Maximum 864740 6113 1191 1436 

Minimum 9406 1173 33 10 

a Source: Iranian Ministry of Agriculture. 

Table 2. Pesaran cross-sectional dependence test. 

Variable Stat CD P-Value 

𝐿𝑜𝑔(𝐴𝑖𝑡
𝑤) 13.9 0.000 

𝐿𝑜𝑔(𝑃𝑖𝑡−1
𝑤 ) 68.2 0.000 

𝐿𝑜𝑔(𝑃𝑖𝑡−1
𝑏 ) 64.8 0.000 

𝐿𝑜𝑔(𝑌𝐶𝑖𝑡−1
𝑤 ) 25.5 0.000 

𝑃𝑖𝑡−1
𝑤  68.8 0.000 

𝑃𝑖𝑡−1
𝑏  66.4 0.000 

𝑌𝐶𝑖𝑡−1
𝑤  23.6 0.000 

Table 3. Results of unit root test. 

Variable Stat IPS Stationary 

𝐿𝑜𝑔(𝐴𝑖𝑡
𝑤) -1.7 I(0) 

𝐿𝑜𝑔(𝑃𝑖𝑡−1
𝑤 ) 9.5 I(1) 

𝐿𝑜𝑔(𝑃𝑖𝑡−1
𝑏 ) 8.03 I(1) 

𝐿𝑜𝑔(𝑌𝐶𝑖𝑡−1
𝑤 ) -4.8 I(0) 

𝑃𝑖𝑡−1
𝑤  12.4 I(2) 

𝑃𝑖𝑡−1
𝑏  13.2 I(1) 

𝑌𝐶𝑖𝑡−1
𝑤  -4.2 I(0) 

Table 4. Results of Kao co-integration test. 

ADF a 
Estimated value Probability 

-5.3 0.000 

Residual variance 0.03  

HAC variance 0.01  

a Augmented Dickey–Fuller test 

Table 5. Results of long run relationship estimation. 

Variable Coefficient Standard Error t-Stat P-Value 

𝐿𝑜𝑔(𝑃𝑖𝑡−1
𝑤 ) -1.08 0.2 -3.6 0.000 

𝐿𝑜𝑔(𝑃𝑖𝑡−1
𝑏 ) 0.8 0.2 3.02 0.002 

𝐿𝑜𝑔(𝑌𝐶𝑖𝑡−1
𝑤 ) 1.7 0.04 37.4 0.000 

𝑃𝑖𝑡−1
𝑤  0.005 0.001 4.5 0.000 

𝑃𝑖𝑡−1
𝑏  -0.005 -0.001 -4.09 0.000 

𝑌𝐶𝑖𝑡−1
𝑤  -0.0004 0.00002 -18.74 0.000 
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run, the period 2012–2016 was considered in 

this study.  
After estimating the long run relationships of 

the PMG model (estimating the 𝛼𝑘 𝑎𝑛𝑑𝛽𝑘 

parameters), the effects of the factors influencing 

the distribution of irrigated wheat area in the 

country is presented in Table 6. As indicated by 

the results of Table 6, the guaranteed price of 

wheat in the long run has a positive impact on the 

distribution of irrigated wheat area in the country. 

Therefore, it can be assumed that the policy of 

guaranteed purchase of wheat is appropriate in the 

long run and will lead to an increase in the level 

of irrigated wheat area in the country. This result 

is also proven in the studies of Taheri et al. (2009) 

and Laajimi et al. (2016). In addition, the results 

of Table 6 indicate that, in the long run, with the 

increase in the purchase price of barley, the 

irrigated wheat area will decrease in the country. 

This confirms the results of Garshasbi et al. 

(2012). Compared to the mentioned studies, the 

main advantage of this study is that the analysis of 

the effect of price factors on wheat land area has 

been investigated with regard to short run and 

long run and considering regional differences. 

This illustrates the superiority of the PMG method 

used in comparison with ordinary econometric 

methods such as conventional panel data analysis.

Given what has been said, with respect to the 

amount of the computed elasticity, it can be 

observed that barley, as a product, is a serious 

competitor to the production of irrigated wheat in 

the country for various reasons, especially the 

similarities in planting and production conditions. 

This is important because the supply and demand 

of barley in the country is usually overseen in the 

free market. Therefore, the results of this study 

emphasize that supportive policies related to the 

irrigated wheat area in the country in the long run 

should be adopted and implemented in light of the 

changes in the equilibrium price of barley in the 

open market. In this regard, it should be noted that 

the terms of trade relation of the prices of wheat 

and barley in the country is a major factor 

influencing the wheat land area, which is 

determined by agricultural policies. Therefore, 

maintaining the price ratio of wheat to barley is 

very important in pricing policies; because, 
increasing the relative price of wheat to barley 

increases the wheat land area and vice versa. This 

policy recommendation has also been emphasized 

in the study by Alipour et al. (2018). In addition, 

the results presented in Table 6 indicate that, in the 

long run, the land area of wheat can be increased 

by increasing the yield per hectare of irrigated 

wheat in the country. Therefore, it is evident that 

increasing the yield of irrigated wheat production 

using different methods contributes to increasing 

the efficiency of the policy of guaranteed 

purchase price of this product in the long run. In 

addition to increasing the efficiency of the 

guaranteed purchasing policy, wheat productivity 

improves wheat self-sufficiency in the country.

 The results of estimating short run relationship 

between the variables (estimating 𝛾𝑖𝑗
′  parameters) 

is presented in Table 7. The results of this table 

indicate the average effect of the variables in the 

provinces. In addition, the results of Table 7 prove 

that most of the estimated coefficients are 

statistically significant. Moreover, these results 

indicate that the error correction term has a 

negative sign and is statistically significant. This 

illustrates the existence of a long run equilibrium 

relationship among the variables. Accordingly, 

the process of adjustment from the short run to the 

long run in the provinces would take 4.7 years on 

an average. The content of Table 7 is also 

calculated for each of the 25 provinces studied, 

which can be seen in the appendix file. Therefore, 

the content of Table 8 is calculated based on the 

variables' coefficients by the provinces. 

 Table 8 describes the details of the calculated 

elasticity for the short run for the different 

provinces. For this purpose, short periods during 

the years 2015 and 2016 were considered. The 

results of Table 8 indicate that, in general, in the 

short run, the increase in the irrigated wheat land 

area is not very sensitive to the changes in the 

guaranteed price of this product. In other words, 

the rising guaranteed wheat purchase prices 

will not be able to meet farmers' expectations, 

in the short run, toward increasing their 

irrigated wheat land area. One of the reasons is 

the delay in the government’s declaration of the 

guaranteed purchase price for wheat at the start 

of the planting. This is an important factor 

because until the prices are announced, the 

farmers expect the prices to increase at a similar 

rate as the previous year. Because, the 

guaranteed purchase law states that the increase 

in wheat price would be equal to, at most, the 

country’s rate of inflation in that year. 

Therefore, in the short run, it seems that this  
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Table 6. Long run elasticities of the factors influencing irrigated wheat area in Iran. 

Average 2016 2015 2014 2013 2012 Variable/Year 

2.7 4.6 4.1 2.9 1.04 0.7 𝑃𝑖𝑡−1
𝑤  

-2.5 -3.8 -3.3 -2.9 -1.5 -1.07 𝑃𝑖𝑡−1
𝑏  

0.4 0.2 0.4 0.2 0.5 0.4 𝑌𝐶𝑖𝑡−1
𝑤  

Table 7. Results of short run relationship estimation. 

Variable Coefficient Standard Error t-Stat P-Value 

ECM -0.2 0.06 -3.3 0.001 

𝐿𝑜𝑔(𝑃𝑖𝑡−1
𝑤 ) 0.2 0.1 2.5 0.011 

𝐿𝑜𝑔(𝑃𝑖𝑡−1
𝑏 ) -0.1 0.09 -1.5 0.132 

𝐿𝑜𝑔(𝐶𝑌𝑖𝑡−1
𝑤 ) -1.9 0.9 -2.04 0.042 

𝑃𝑖𝑡−1
𝑤  -0.001 0.0002 -3.6 0.000 

𝑃𝑖𝑡−1
𝑏  0.0008 0.0004 2.01 0.045 

𝑌𝐶𝑖𝑡−1
𝑤  0.0006 0.0002 2.1 0.029 

Table 8. Short run elasticities of the factors influencing irrigated wheat land area in Iran. 

Geograp

hical 

Position 

Provinces 
𝑃𝑖𝑡−1
𝑤  𝑃𝑖𝑡−1

𝑏  𝑌𝐶𝑖𝑡−1
𝑤  

2015 2016 Average 2015 2016 Average 2015 2016 Average 

North 
Ardabil -0.47 -0.64 -0.55 -0.03 -0.04 -0.04 4.26 4.28 4.27 

Golestan -0.19 -0.29 -0.24 -0.08 -0.09 -0.09 0.99 0.96 0.98 

East 

Khorasan Razavi 

Razavi 
-0.16 -0.32 -0.24 -0.07 -0.05 -0.06 0.44 0.73 0.58 

Sistan and 

Baluchistan 
-1.14 -1.16 -1.15 1.56 2.43 1.99 6.19 6.89 6.54 

Central 

Esfahan -0.88 -0.97 -0.92 0.92 0.94 0.93 -4.24 -5.02 -4.63 

Tehran 2.10 2.25 2.18 -2.80 -2.93 -2.86 5.06 5.43 5.24 

Semnan -0.96 -1.03 -1.00 0.44 0.58 0.51 -0.73 -0.74 -0.73 

Fars -0.21 -0.33 -0.27 -0.08 -0.10 -0.09 -0.77 -0.81 -0.79 

Qazvin 0.05 0.09 0.07 0.38 0.37 0.37 -0.25 -0.29 -0.27 

Kerman -1.14 -1.22 -1.18 0.70 0.83 0.76 -0.38 -0.39 -0.38 

Markazi -0.75 -0.88 -0.81 0.09 0.09 0.09 -3.12 -3.74 -3.43 

Hamadan -0.40 -0.54 -0.47 3.13 3.10 3.12 -2.36 -2.31 -2.34 

Yazd -0.74 -0.85 -0.80 0.06 0.05 0.05 -0.33 -0.35 -0.34 

West 

East Azerbaijan 0.17 0.15 0.16 0.22 0.21 0.21 8.59 6.59 7.59 

West Azerbaijan -3.03 -3.67 -3.35 4.68 4.85 4.77 9.82 11.51 10.66 

Kurdistan -1.03 -1.13 -1.08 0.97 0.97 0.97 5.69 4.36 5.02 

Kermanshah -1.08 -1.15 -1.12 1.84 1.80 1.82 -1.02 -0.90 -0.96 

Kohgiluyeh and 

Boyerahmad 
-0.20 -0.23 -0.21 0.98 1.06 1.02 0.17 0.15 0.16 

Ilam -0.18 -0.24 -0.21 0.10 0.12 0.11 -0.59 -0.59 -0.59 

Lorestan -1.98 -2.25 -2.11 0.89 0.97 0.93 3.63 3.48 3.56 

Chaharmahal and 

Bakhtiyari 
-0.63 -0.74 -0.69 0.33 0.40 0.37 13.19 16.37 14.78 

Khuzestan -1.10 -1.28 -1.19 0.45 0.52 0.49 7.87 9.59 8.73 

Zanjan 0.09 0.11 0.10 -0.95 -0.99 -0.97 -0.05 -1.06 -0.56 

South 
Bushehr -0.82 -1.08 -0.95 0.52 0.81 0.66 2.76 2.64 2.70 

Hormozgan -0.11 -0.11 -0.11 0.05 0.06 0.06 -2.82 -3.15 -2.99 

 Countrywide  -0.74 -0.86 -0.80 0.72 0.80 0.76 0.28 0.34 0.31 
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issue lead to farmers' reluctance to allocate 

land for planting wheat. Hence, the timely 

announcement of the guaranteed purchase price of 

wheat prior to the planting season will make the 

price expectations of the farmers properly formed. 

As a result, the provision of equipments and 

inputs for wheat planting is also timely and 

improves the effectiveness of price policy. The 

results of Table 8 indicate that, in the short run, the 

increase in irrigated wheat land area in the country 

has been due to the changes in the price of barley 

and the yield per unit area of irrigated wheat. In 

this regard, it should be noted that the available 

statistics indicate that the purchase price of wheat, 

during the various periods, was at average about 

20 percent higher than the purchase price of 

barley. Therefore, the final barley prices would be 

less than the final wheat prices in the short run. 

Thus, the parameter that matters most to the 

farmers for determining the allocation of 

agricultural lands for planting wheat or barley, is 

the ratio of the purchase prices of these two 

products.  

Moreover, it seems that due to the 

characteristics of free and competitive markets, 

the volatility and uncertainty of the prices in the 

barley market is important as well. Therefore, in 

general, it is evident that the increase in the price 

of barley in the country does not have enough 

power to change farmers' decision to reduce the 

irrigated wheat land area in the short run. 

According to the results of Table 8, an increase in 

the yield of irrigated wheat per unit area has a 

positive effect toward increasing the land area of 

this product, since the yield of irrigated wheat 

along with its purchase price constitute the 

expected income of farmers. Thus, by comparing 

the results, it can be said that, in both short and 

long run, the wheat land area is derived from the 

increase in yield of this product. Therefore, 

adopting other agricultural policies that increase 

wheat yield in Iran will indirectly increase the 

land area of wheat. Supporting coupled to input 

factors and promotion of agricultural research 

policies are among the most important policies 

available in the field of wheat production in the 

country.  

In the short run, the results also indicate that 

area under irrigated wheat in Tehran, Qazvin, 

Zanjan, and East Azerbaijan Provinces has had a 

positive reaction to the price increase of this 

product. Regarding the Province of Tehran, it 

should be noted that this observation is relatively 

reasonable since the wheat silos in this province 

are the country's largest and the there is a relative 

ease of supply of wheat to these silos for the 

farmers. In addition, it seems that the proximity of 

the other mentioned provinces with each other 

and their presence near the province of Tehran has 

been important in this regard. According to the 

results of Table 8, it is observed that the increase 

in yield in the major western provinces 

significantly increased the area of irrigated wheat 

in the short run. Therefore, it is evident that the 

presence of water reserves and occurrence of 

significant annual rainfall in western regions of 

the country is one of the most important reasons 

for this observation. In the short run, this causes 

farmers of these provinces to allocate their lands 

to irrigated wheat production more readily as 

compared to the other provinces. Therefore, in 

order to increase the efficiency of the guaranteed 

purchasing policy, policies related to higher yield 

should be prioritized in other provinces of the 

country. 

In relation to the Provinces of Kermanshah and 

Ilam, it should be noted that among all the 

provinces, these two were the main exporters of 

wheat over several years, besides providing the 

provincial demand for wheat. For example, the 

statistics of the cereals and commercial services 

companies of the Kermanshah Province indicate 

that, in 2015, about 58 percent of the wheat 

produced in this province was exported to either 

other provinces or abroad (Dizgah, et al., 2019). 

In addition, similar statistics regarding the Ilam 

Province indicate that about 50 percent of the 

annual wheat produced in this province was 

exported in the same year. Hence, it can be 

implied that wheat trade in these two provinces is 

significant along with the production of this 

product. This is due to the fact that these two 

provinces span the main western borders of Iran, 

where trade relations with the neighbouring 

countries are much higher than the rest of the 

country.  

In addition, the positive effect of enhanced yield 

observed on the increase in irrigated wheat land 

area in Tehran, Sistan, Baluchestan, Golestan, and 

Khorasan Razavi Provinces can be attributed to 

the relative advantages of producing this product 

in these provinces. Regarding the results of Table 

8, it was also observed that the increase in area of 

irrigated wheat in many of the central provinces 
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of Iran was more dependent on the amount of 

increase in the price of barley than many other 

provinces, such as Isfahan, Kerman, Yazd, 

Markazi, Hamadan, and Semnan. It can be 

suggested that this is due to the industry-oriented 

demand for wheat in the central provinces as 

compared to the other provinces. Finally, the 

results of Table 8 indicate that among all the 

Iranian provinces, Fars is the only province that 

did not indicate any positive and significant 

correlation of irrigated wheat land area with any 

of the three factors mentioned in this study. In this 

regard, a survey of the existing statistics indicates 

that, during the period under review in this study, 

the area of irrigated wheat in this province 

declined with an average annual growth rate of -2 

percent from about 351,000 hectares to 262,000 

hectares. Therefore, it can be inferred that the 

sensitivity of the irrigated wheat land area in the 

Fars province in the short run is related mostly to 

the significant reduction of water resources and 

droughts in this province.  

CONCLUSIONS 

Considering the significant importance of wheat 

toward providing food security in Iran, supporting 

the self-sufficiency of this product in the country 

has always been one of the top priorities for 

developing the infrastructure policies of the 

Islamic Republic of Iran. The self-sufficiency 

policy for wheat production in the country has 

generated external costs for the country and has 

caused the destruction of water and land 

resources. In this regard, reports from the Ministry 

of Economic Affairs and Finance of Iran (2013) 

show that groundwater levels have dropped by 

more than 2 meters in 70 plains of the country. In 

most of these plains, wheat is the main 

agricultural product that has a major share of 

agricultural lands. Nevertheless, self-sufficiency 

regarding wheat production in Iran, due to various 

political, economic, and socio-economic reasons, 

is a binding policy. Therefore, given the fact that 

an average of about 67 percent of the wheat 

production across the country is irrigated wheat, 

in this study, the effect of the guaranteed price 

policy on the distribution of the area of irrigated 

wheat was evaluated with an emphasis on the 

differences among the various regions and using 

the pooled mean group approach. The results 

indicate that, in the long run, the increase in 

irrigated wheat area is sensitive to the increase in 

the guaranteed price of wheat. At the same time, 

with the rise in the price of barley, this area would 

decrease in the long run. Therefore, in Iran, the 

increase in the guaranteed prices of wheat are 

commonly associated with the rise in the price of 

barley. Besides, according to the elasticities 

calculated in this study, it is evident that, in the 

long run, the impact of the guaranteed price policy 

on the increase in the area of irrigated wheat will 

have a significant dependence on the changes in 

barley price. However, the results of this study 

indicate that increasing the yield per unit area of 

irrigated wheat in the long run can help to increase 

the efficiency and effectiveness of the guaranteed 

price policy.  

Therefore, it is suggested that the policy of 

improving the wheat yield per unit area in the 

country should be pursued more vigorously by 

using different methods. In addition, the results 

indicate that in spite of the long run period, in 

the short run, the increase in area of the irrigated 

wheat in most of the provinces is not elastic to 

the increase in the guaranteed price of this 

product. This could also undermine the terms of 

trade relation of the prices of wheat and barley 

in the long run. Therefore, it seems that in the 

short run, due to the lack of the farmers’ 

complete understanding regarding their 

expectations of the prices, and thereby their 

judgment toward the allocation of land use, the 

positive effects of enforcing the guaranteed 

price policy for increasing the area of irrigated 

wheat, are at the stake of being realized 

completely. Thus, to answer the question raised 

in the introduction section, it can be said that the 

lack of complete satisfaction of farmers' price 

expectations is one of the negative factors 

affecting wheat production in Iran. For the 

short run, it is suggested that farmers' 

expectations of wheat production should be 

provided through a full and proper 

implementation of the upstream policies, such as 

the announcement of the guaranteed wheat 

purchase price prior to the start of the planting 

season. Moreover, the results indicate that, in the 

short run, the increase observed with respect to the 

area of irrigated wheat in most of the western 

provinces has a significant correlation with the 

increase in yield per unit area of this product. 
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Therefore, it is evident that the stock of water 

resources and significant rainfall in the western 

regions are very important in this regard. Hence, 

it is suggested that in order to meet the area 

required for irrigated wheat in the short run, the 

policy of improving the yield per unit area in the 

other provinces should be pursued more seriously. 

In addition, the results indicate that in the short 

run, the increase in the prices of barley in most of 

the central provinces of the country will 

encourage the farmers of these provinces to plant 

more irrigated wheat than those in the other 

provinces. Thus, considering the characteristics 

related to the industrial demand for wheat in most 

of the central provinces of the country, it is 

suggested that the derived demand for wheat and 

the development of industrial applications of this 

product play an important role in the development 

of planting and production of this crop. In the end, 

the results of this study showed that the use of 

pooled mean group approach offers far better 

results than traditional methods of econometric 

analysis in relation to the analysis of the factors 

affecting wheat land area. The reason is that, in 

this method, the coefficients for the short and long 

run are calculated individually and provide the 

possibility to compare results between different 

provinces.
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های حمایتی کشاورزی: شواهدی از کاشت گندم آبی در کاربری زمین و سیاست

 ایران

 خلیلیان، و س. ا. مرتضویع. علیپور، س. ح. موسوی، ص. 

 چکیده

 ترسدس در هایزمین عدم کاهش حداقل یا و آبیاری برای زمین افزایش توسعه، حال در کشورهای بیشتر در

 ودکفاییخ سیاست. است کشاورزی محصولات تولید مرتبط با رشد هایسیاست اهداف ترینمهم از یکی هنوز

 وجود، این اب. است شده زمین و آبی منابع تخریب نظیر جانبی هایهزینه افزایش باعث ایران در گندم تولید

حسوب م آورالزام سیاست یک مختلف اجتماعی و اقتصادی دلایل به ایران، در گندم تولید در خودکفایی

را  ایران مختلف مناطق در گندم تولید درصد 76 در حدود متوسط طور به بر اساس آمارهای موجود،. شودمی

 از استفاده او ب ایمنطقه تمایزهای نقش بر تأکید این مطالعه با در رو،از این. دهدتشکیل می آبی گندم تولید

 آبی ندمگ سطح زیر کشت توزیع بر سیاست خرید تضمینی تأثیر ،(PMG) میانگین گروهی تلفیقی رویکرد

 سطح زیر کشت افزایش بلندمدت در که داد نشان نتایج. شد ارزیابی 0831 تا 0831 دوره زمانی برای ایران در

پذیر است. این محصول کشش هکتار در عملکرد و گندم تضمینی قیمت افزایش به نسبت کشور در آبی گندم

 در این،برعلاوه. یابدکاهش می آبی گندم سطح زیر کشت بلندمدت، در جو قیمت افزایش با وجود، این با

 در و هکتار رد عملکرد افزایش نسبت به غربی هایاستان از بسیاری در آبی گندم سطح زیر کشت مدت کوتاه

 ر کشت گندمتأمین سطح زی منظوربه در نهایت،. پذیر استکشش جو قیمت تغییرات به مرکزی های استان اکثر

 و ضمینیت سیاست خرید مورد در قیمتی کشاورزان تأمین انتظارات بلندمدت و مدتکوتاه در کشور در آبی

 .شد پیشنهاد محصول این هکتار در عملکرد بهبود
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