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ABSTRACT 

Agriculture is one of the responsible sectors for adequate food production and 

contribution to food security. However, due to the rapid population growth and 

increasing demand for food, this responsibility is becoming more and more challenging. 

The consequence of this challenge is the excessive exploitation of natural resources and 

destruction of the environment. This study aimed to investigate the cost structure, 

economies of scale, and inputs elasticities for the major farm crops of the Qorveh-

Dehgolan Plain, in Kurdistan Province, through a translog cost function. The needed data 

were collected through a multi-stage cluster sampling survey in the 2017-2018 cropping 

year. The results showed that the average share of water input in the total production cost 

of the studied products was 12%. Results also showed that all ordinary own-price 

elasticities of demand for inputs were negative and smaller than one. However, the results 

of Allen-Uzawa's own price elasticities showed that demands for inputs could be elastic. 

Ordinary and Allen-Uzawa own price elasticity of water input were -0.76 and -6.7, 

respectively. The results also showed that wheat, tomato, barley, and alfalfa farms in the 

area under study were facing economies of scale, on average, while potato, cucumbers, 

and sugar-beet farms were facing diseconomies of scale.  

Keywords: Allen-Uzawa own price elasticity, Cost function, Cost elasticity, Environmental 

sustainability, Seemingly unrelated regression. 

INTRODUCTION 

Agriculture is the most essential supplier 

of human food needs. Due to the rapid 

growth of the population over the past two 

centuries, this need has led to the 

intensification and mechanization of 

agriculture as a natural response to 

increasing food demand (Emami et al., 

2018). Agriculture, as the responsible sector 

for meeting this basic need, has always 

faced challenges about how to manage 

farms, how to use natural resources, and 

how to justify the economic activities and 

timing of agricultural production.  

Iran uses about 90% of its fresh water 

resources for agriculture, 60% of which 

comes from groundwater aquifers. 

Extraction of these groundwater resources in 

Iran is 3 times faster than the recovery rate 

of these resources. The impact of depletion 

in Iran’s groundwater reserves is already 

manifested by extreme overdrafts 

in around 77% of Iran’s land area, growing 

soil salinity, and increasing frequency and 

extent of land subsidence in Iran’s plains 

(Ashraf et al., 2021). 

The question that always arises is whether 

agricultural production is based on the 

economic logic of cost minimizing and 

choosing optimal combinations of inputs, 

while considering resource sustainability 
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conditions, particularly irrigation water 

resources, or, it is just based on the living 

and subsistence needs of the society or 

farmers and their families. The other 

important question is whether water price 

policy could be effective in reducing 

demand for water and contributing to 

resource and environmental sustainability.  

The answers to the above questions are 

really needed for Iranian agriculture to 

enhance inputs efficiency and utilization of 

farms' economies of scale, particularly in 

line with water resource conservation and 

environmental sustainability in different 

areas and plains with water crisis problems. 

In fact, sustainability of water resources 

could have an essential role in identifying 

the position and the level of development of 

the agricultural sector in each country or 

province.  

Due to the growing need to pay attention 

to sustainable water resources management, 

and in line with the basic research question 

posed above, the present study aimed to 

investigate cost structure, economies of 

scale, and inputs elasticities for the major 

farm crops in Kurdistan Province, with 

emphasis on water resource conservation 

and environmental sustainability, in the 

framework of cost function analysis. 

 Kurdistan Province has an area of 28,235 

km
2
 (1.7% of Iran's area) is located in 

northwestern Iran. The province has 10 

counties, 29 towns, 31 districts, 86 rural 

districts and 1,697 villages. According to the 

latest census of Iran (Iran Statistics Center, 

2017), in 2016, the Kurdistan Province had a 

population of 1,603,011 (2% of Iran’s 

Population). The share of rural and urban 

population in Kurdistan Province were 29.24 

and 70.76%; while the same shares for the 

whole country were 26 and 74%, 

respectively (Iran Statistics Center, 2017). 

Expressly, compared to the national average, 

Kurdistan Province is relatively more 

dependent on the rural and agricultural 

sectors. The area of agricultural cultivable 

lands in this province is about 1.1 Mha, of 

which 0.7 Mha are allocated annually for 

production of various irrigated and rainfed 

crops while only 15% of the total cultivated 

lands are irrigated. There are 12 fertile 

plains in this province with an area of 

approximately 0.22 Mha, in which Qorve-

Dehgolan Plain, with 0.07 Mha is the most 

important area of irrigated agriculture in the 

province. The Qorveh-Dehgolan Plain 

cultivated area is mostly under wheat, 

barley, potatoes, cucumber, and sugar 

beet (Agricultural Organization of Kurdistan 

Province, 2019). Agriculture in the Qorveh-

Dehgolan Plain is almost entirely dependent 

on the extraction of irrigation water from the 

groundwater. The overdraft of groundwater 

in the study area, like most other parts of 

Iran, has led to a crisis of water and 

environmental instability (Abbasi et al., 

2016).  

This study aimed to investigate the cost 

structure, economies of scale, and inputs 

elasticities for the major farm crops of the 

Qorveh-Dehgolan Plain, in Kurdistan 

Province. The analysis of production cost 

structure, farms' economies of scale, and 

inputs' demand elasticities, in line with 

sustainable use of groundwater in the study 

area, can help to better understand of farm 

management and show ways to improve 

productivity and environmental protection. 

MATERIALS AND METHODS 

Cost Structure 

Cost function is a well-known and 

powerful tool for estimation of inputs 

demand function and has been applied for 

this purpose widely (Avazdahandeh et al., 

2020; Ali-Ahmadi et al., 2018; Sun, et al., 

2018; Nauges and Van den Berg, 2010; 

Liang and Coble, 2009). However, the 

power of this methodology in resource 

sustainability analysis has been 

underestimated in previous studies. Cost 

function approach can be applied for 

studying the sustainable use of natural 

resources, alongside with mathematical 

programming models (Qorbanian et al., 

2013; Barikani et al., 2011) and econometric 
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approaches (Expósito et al., 2020; Ashraf et 

al., 2021). In the present study, this aspect of 

the cost function approach was emphasized. 

There are advantages in using a cost 

function instead of a production function to 

estimate production parameters. In general, 

cost functions have more flexible functional 

forms (Diewert and Wales, 1989). 

Therefore, they can be specified without 

imposing restrictions on technological 

parameters (Ray, 1982). It is also easier to 

estimate the parameters using the cost 

function method because cost is a function 

of the price of inputs of production, not 

input quantities. Furthermore, the 

probability of a collinearity problem 

between the prices of inputs is less than the 

probability of collinearity between input 

quantities (Lu et al., 2018). To sum up, it 

seems that the use of cost function is more 

appropriate for the analysis of production 

parameter characteristics and input 

substitution elasticities (Stier, 1985). 

To build the cost function, several 

econometric models can be used. As Green 

(1993) points out, lack of sufficient accuracy 

in the proper definition of functional forms 

leads to the choice of a type of function that 

does not show the real relationship between 

the variables and the estimated parameters 

of these wrong functional forms do not have 

the required validity. There is always a risk 

that such errors will occur because economic 

theories do not provide the necessary 

guidance for selecting the best forms. 

Rather, they select functional forms only by 

stating the necessary conditions (Chambers, 

1988). Cost function approach helps to 

express the relationship between the 

dependent variable and the independent 

variables in a better way, particularly for 

analyzing the effects of different policies. 

(Soltani-Zoghi and Haji-Rahimi, 2018; 

Avazdahandeh et al., 2020). 

To estimate the cost function, the 

transcendental logarithmic (translog) 

functional form was selected based on its 

flexibility and accuracy for meeting our 

problem. The translog is a flexible 

generalization of the Cobb-Douglas 

production function. This increased 

flexibility allows it to more accurately 

represent empirical production functions 

(Coelli et al., 2005). The widespread use of 

translog functional form in agricultural 

economic studies has some reasons: 

flexibility, interrelationship analysis among 

inputs, and simplicity of extraction demand 

function for inputs (Christensen et al., 1973; 

Burgess, 1974; Moss et al., 2003; Ejimakor 

et al., 2017; Alizadeh et al., 2019): The 

translog multiple cost function can be shown 

as below: 
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Where, C is the Cost of production, y is 

the amount of production, P is the Price of 

the production factors, m number of 

products, n represents number of inputs, ln is 

the symbol of the natural logarithm; α0, αi, 

αij, βi, δij, γij, and ρij are the estimated 

coefficients. 

In this study, seven products of the region 

(wheat, barley, alfalfa, potatoes, cucumbers, 

tomatoes, and sugar beets) and seven inputs 

(water, land, labor, machinery, fertilizers, 

pesticides, and seeds) were entered into the 

final cost function. For the purpose of 

homogeneity in the price of the inputs, it is 

necessary to apply the following constraints 

(Garcia and Randall, 1994): 

∑  

 

  1

    ∑   
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 0  (       ) ∑   
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    (      )     
(2) 

Also, to equalize the function across 

derivatives, the following equation must be 

hold (Garcia and Randall, 1994): 

                                       (3) 

After estimating the cost function, by 

seemingly unrelated regression approach, it 

is necessary to control the conditions of the 

monotonic cost function for each 
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observation. The monotonicity of the cost 

function requires that the estimated relative 

share equations of inputs be positive for 

each sample. If Si shows the share of the i 

input, then:  

   
    

 
    (4) 

Where, pi and xi represent the price and 

value of the input i in the product j, and C 

represents the total cost of the product. 

According to Shepard's Lemma, the derived 

demand function of inputs can be shown as 

below (Garcia and Randall, 1994): 
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Since, based on the homogeneity limit, the 

cost function is linearly homogeneous in the 

input price, the sum of the proportions of the 

share of costs must be equal to 1: 

∑   
 
         (8) 

Where, in equations 5 to 8, Si is the cost 

share of factor i, Pi is the price of inputs, Yi 

is the amount of output, and βi and ρij are 

coefficients.  

Input Elasticities 

After estimating the cost function, own 

and cross elasticity for inputs, including 

ordinary, Allen-Uzawa and Morishima 

measures of elasticity were estimated for 

each pair of inputs, based on the following 

equations (Blackorby and Russell, 1989 and 

2007; Avazdahandeh et al., 2020). 

Ordinary elasticity: 
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Morishima elasticity: 
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Economies of Scale 

The economies of scale can be calculated 

by Scale Elasticity (SE), or cost elasticity of 

production, which is the proportional 

increase in total costs resulting from a 

proportional increase in the output, holding 

all input prices and other explanatory 

variables fixed. Economies of scale will 

increase when SE< 1, or if the amount of 

production increases by 1%, the average cost 

increases by less than 1%. The criteria for 

measuring economies of scale for multi-

product model are calculated as below 

(Glass and McKillap, 1989; De Roest et al., 

2018): 

   (∑
    

      
)   [∑   

 
   ]    (18) 

Area of Study 

In order to have uniformity of climatic 

conditions and homogeneity of soil and 

water quality, the study area in Kurdistan 

Province was limited to villages located in 

Qorveh-Dehgolan Plain. The study area 

included 6 rural districts and 120 villages. 

The geographical location of the study area 

is shown in Figure 1.  

Data and Sampling 

The data were collected through a multi-

stage cluster sampling survey in the 2017-

2018 cropping year. Multi-stage sampling 
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Figure 1. Geographical location of the study area. 

 
method can provide a proper and balanced 

distribution of samples in the area under study. 

Villages were considered as sampling clusters. 

The number of sample clusters in each cluster 

was obtained based on Cochran formula: 

  
    

   
     (19) 

Where, n is the number of selected samples, 

Z is confident coefficient at 95%, V is the 

relative variance of wheat yield per hectare as 

the main crop in the study area, E is the 

acceptable error which is considered equal to 

10%. According to Equation (19), 16 villages 

were selected as samples and 10 farmers were 

interviewed randomly in each village. 

Therefore, the final sample size was 160 

farmers, from whom the needed data of crops 

and inputs were obtained.  

RESULTS AND DISCUSSION 

Cost Structure 

The result of the estimated translog cost 

function that simulates the cost structure of 

farms is presented in Table 1. The calculated 

determination coefficient, R
2
, for cost is 

0.87. That is to say, 87% of cost changes are 

described by the variables of cost fiction. 

The Durbin Watson (DW) statistic that tests 

for autocorrelation in the residuals was equal 

to 1.92 that means no autocorrelation was 

detected in the study sample. Furthermore, 

the maximum likelihood ratio test showed 

that the cost function was non-homothetic 

and non- homogeneous. In a multiple-output 

non- homogeneous cost function, the 

optimal production is affected by the scale 

of the activity. The results show that a large 

percentage of the model variables were 

significant at different confidence levels. 

The significant coefficients reported in 

Table 1 cannot be interpreted on their own 

values; they were used to estimate 

elasticities.  

After estimating the cost function along 

with the cost share equations by ISUR 

approach, the conditions of the monotonic 

cost function for each observation were 

controlled.  
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Table 1. The estimated the cost function of the products of the study area. 

Parameter Coefficient T statistic Parameter Coefficient T statistic Parameter Coefficient T statistic 

α0 -1.642* -1.49 αwh 0.342*** 2.782 βF -0.291*** -4.427 

αPo 0.783* 1.309 αSu 0.265* 1.472 βL 0.387** 1.930 

αalf 034** 1.696 βM -0. 851*** -3.244 βS 0.719* 1.433 

γMM 0.030* -1.644 δLH -0.079* -1.292 ρFL 0.047*** 2.150 

γMF 0.039* 1.315 δPH 0.095** 1.801 ρFS -0.050*** -2.117 

γML 0.071* -1.456 δFF -0.045** -1.787 ρWM 0.034*** 1.979 

γPP 0.067*** -2.198 δFW 0.071* 1.294 ρWP 0.079** 1.713 

γPW 0.036** 1.930 δFH -0.052** -1.366 ρWW -0.037*** -3.337 

γFF 0.076** -1.739 δWW 0.053** 1.836 ρWL -0.045*** -2.715 

γFL 0. 088* 1.370 δWH 0.072** 1.753 ρWS 0.080*** 1.911 

γWW 0.055** 1.843 δHH 0.057** 1.999 ρLM -0.044* -1.578 

γWL 0.070** 1.953 δHS 0.084*** 1.979 ρLF 0.065** 1.701 

γLL 0.044* 1.410 δSS -0.039** -1.713 ρLL 0.049*** 1.903 

γHH 0.060*** 2.009 ρMM 0.035** 1.729 ρLS -0.078* -1.406 

γHS 0.030** 1.654 ρML 0.053*** 1.983 ρHM 0.060* 1.421 

γSS -0.042* -1.523 ρMH -0.072* -1.592 ρHF -0.072*** -2.034 

δMW 0.060* 1.371 ρPW 0.061** 1.774 ρHL 0.044* 1.435 

δMH 0.034** 1.696 ρPL -0.046*** -1.984 ρSM 0.056*** 2.018 

δPW -0.030* -1.644 ρFM 0.077*** 2.047 ρSP 0.059*** 2.277 

δLL 0.039* 1.315 ρFF 0.053** 1.766 ρSL -0.075*** -2.102 

R
2 

= 0.87 DW = 1.92 

a 
Source: Research findings. *Significance at * 10%, ** 5%, and *** 1% levels. 

 

Tables 2. Average Cost share of inputs. 

Inputs Land  Machin Labor Water Fertilizer Seed Pesticide  

Cost Share (%) 27 23 18 12 9 7 4 

 a 
Source: Research findings. 

 

The monotonicity of the cost function 

requires that the estimated relative share 

equations of inputs be positive for each 

sample. Since based on the homogeneity 

limit the cost function is linearly 

homogeneous in the input price, the sum of 

the proportions of the average share of input 

costs in production of the model products 

(wheat, barley, alfalfa, potatoes, cucumbers, 

tomatoes and sugar beets) must be equal to 

1. The cost share coefficients of pesticide 

input, which had been eliminated from the 

model, were calculated according to the 

parameter of other inputs. The cost share of 

inputs is shown in Table 2. The cost of land 

with a share of 27% was the highest; the cost 

share of machinery, labor, water, fertilizer, 

seed and pesticide were 23, 18, 12, 9, 7, and 

4%, respectively. As can be seen, the share 

of water costs after land, machinery, and 

labor is in the fourth place; whereas the 

irrigation water in all the studied farms in 

Qorveh-Dehgolan Plain was supplied from 

deep and semi-deep wells using pumps and 

irrigation equipment. This low cost-share of 

water has been only possible through direct 

and indirect subsidies to energy and 

irrigation equipment that has reduced the 

price of irrigation water; otherwise, 

irrigation water was expected to have the 

highest cost share after land. These results 

are consistent with Kalae (2015). 

Input Elasticities 

Own and cross price elasticity of demand 

and Allen-Uzawa substitution elasticity of 

inputs are reported in Tables 3 and 4, 

respectively. According to Table 3, all of the 
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Tables 3. Own and cross price elasticity of input demands.
 a

 

 
Water 

(W) 

Land 

(L) 

Labor 

(H) 

Machin 

(M) 

Fertilizer 

(F) 

Pesticide 

(P) 

Seed 

(S) 

Water (W) -0.760 0.357 0.207 0.287 -0.663 -0.441 -0.308 

Land (L) 0.153 -0.342 0.670 0.634 0.233 0.178 -0.817 

Labor (H) 0.550 0.215 -0.199 -0.440 0.201 -0.387 -0.640 

Machin (M) 0.110 0.635 -0.303 -0.133 -0.242 0.505 -0.179 

Fertilizer (F) -0.540 -0.116 0.230 -0.155 -0.331 0.248 -0.089 

Pesticide (P) -0.290 0.890 -0.331 0.948 0.449 -0.785 -0.56 

Seed (S) -0.212 -0.490 -0.238 -0.310 -0.099 -0.222 -0.524 

a
 Source: Research findings. 

Table 4. Allen-Uzawa substitution elasticity of inputs.
 a
 

 
Water 

(W) 

Land 

(L) 

Labor 

(H) 

Machin 

(M) 

Fertilizer 

(F) 

Pesticide 

(P) 

Seed 

(S) 

Water (W) -6.708 - - - - - - 

Land (L) 0.578 -3.362 - - - - - 

Labor (H) 0.477 0.913 -3.510 - - - - 

Machin (M) 0.523 0.833 -0.573 -3.118 - - - 

Fertilizer (F) -0.327 0.674 0.303 -0.124 -2.533 - - 

Pesticide (P) -0.205 0.245 0.637 0.344 0.349 -4.212 - 

Seed (S) -0.665 -0.287 -0.461 -0.650 -0.051 -0.818 -1.904 

a
 Source: Research findings. 

 
own price elasticities of demand for inputs 

had negative signs, as expected by the 

theory. These coefficients indicate an 

inverse relationship between the price and 

the quantity of demand for inputs. The 

absolute value of all ordinary own price 

elasticity coefficients is smaller than one, 

which indicates that demand for inputs, 

based on this kind of elasticity is inelastic. In 

other words, 1% increase in input price leads 

to <1% decrease in demand for that input. 

Pesticide and irrigation water demand with -

0.785 and -0.760 own price elasticity had the 

most reverse response to price, while labor 

and machinery inputs had lowest own price 

elasticity. In cross elasticity coefficients, the 

positive values indicate substitution 

relationship between the inputs and the 

negative values indicate complementary 

relationship between the inputs (Liang and 

Coble, 2009). The results of own price 

elasticity are similar with Avazdahandeh et 

al. (2020) and Ali-Ahmadi et al. (2018). 

According to Table 3, irrigation water had 

a substitution relationship with land, labor, 

and machinery inputs, while it had a 

complementary relationship with fertilizer, 

pesticide, and seed inputs. Therefore, an 

increase in irrigation water price would 

results in an increase in demand for land, 

labor and machinery inputs; while 

decreasing demand for chemical fertilizer, 

pesticide, and seed inputs, in the studied 

farms. The above results are similar with 

Avazdahandeh et al. (2020) in sign for land, 

labor, machinery, and pesticide. 

Allen-Uzawa substitution elasticity of 

inputs is shown in Table 4. This type of 

elasticity is symmetrical and, therefore, half 

of the table is enough to describe the 

relationship between the inputs. In terms of 

signs, own and cross elasticity in ordinary 

and Allen-Uzawa types are identical, but 

with respect to considering cost shares in 

Allen-Uzawa measure of elasticity, the 

amount of elasticity is different in terms of 

values. That is, Allen-Uzawa elasticity is a 

sounder measure of how demand reacts to 

price change. The Allen-Uzawa elasticity 

showed that own- price elasticity of inputs is 

far greater than what is estimated by 

ordinary elasticity and, in fact, demand for 
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Tables 5. Estimation of the Morishima price elasticity.
 a
 

 
Water 

(W) 

Land 

(L) 

Labor 

(H) 

Machin 

(M) 

Fertilizer 

(F) 

Pesticide 

(P) 

Seed 

(S) 

Water (W) - 0.9882 0.7926 0.0297 -1.8927 -0.4187 0.8089 

   Land (L) -2.9563 - 0.046 0.1602 -0.7963 0.6227 0.891 

Labor (H) 0.1954 0.41 - 1.0313 0.5412 0.4822 0.2896 

Machin (M) 0.0534 0.8663 -0.8213 - 0.7581 0.0185 0.0754 

Fertilizer (F) 0.4 0.4481 0.8746 0.342 - -0.5168 1.4839 

Pesticide (P) 0.0861 0.3413 0.2105 0.643 0.6796 - 0.0534 

Seed(S) 0.9405 0.3917 0.2348 0.7896 0.4142 0.3623 - 

a
 Source: Research findings. 

Table 6. The measure of economies of scale for products. a
  

Economies of scale Average Standard error Max Min 

𝑺𝑬𝐖𝐡𝐞𝐚𝐭 0.788 0.052 1.418 0.611 

𝑺𝑬𝐁𝐚𝐫𝐥𝐞𝐲 0.436 0.085 1.600 0.606 

𝑺𝑬𝐀𝐥𝐟𝐚 𝐚𝐥𝐟𝐚 0.436 0.085 2.409 0.566 

𝑺𝑬𝐏𝐨𝐭𝐚𝐭𝐨 1.727 0.064 3.521 0.800 

𝑺𝑬𝐂𝐮𝐜𝐮𝐦𝐛𝐞𝐫 1.388 0.035 2.360 0.831 

𝑺𝑬𝐓𝐨𝐦𝐚𝐭𝐨 0.719 0.033 2.144 0.931 

𝑺𝑬𝐒𝐮𝐠𝐞𝐫𝐛𝐞𝐞𝐭 1.072 0.052 1.816 0.728 

a
 Source: Research findings. 

 

inputs is elastic, on the basis of this kind of 

elasticity.  

The Allen-Uzawa own price elasticity of 

irrigation water was -6.708, which shows 

water price policy can be effective in 

reducing water consumption in agriculture. 

This result is in line with Zhu et al. (2018) in 

China. 

The results of Morishima Elasticities of 

Substitution (MES) and the effects of the 

input price change on the share of input 

costs are in Table 5. The Morishima 

substitution elasticities are non-symmetrical 

and estimable only for cross demands of 

inputs. They show that, if the relative price 

of two inputs is changed, what will be the 

change of their shares in total cost. The 

results showed that irrigation water is a 

Morishima substitute for land, labor, 

machinery, and seed; but a Morishima 

complement for fertilizer and pesticide 

inputs. These results are in accordance with 

ordinary and Allen-Uzawa elasticities, 

except in the case of seed inputs.  

Land is a Morishima substitute for labor, 

machinery, seed, fertilizer, and pesticide; 

But it is a Morishima complement for 

irrigation water. Labor, pesticide and seed 

inputs are Morishima substitutes for all other 

inputs. Machinery is the Morishima 

substitute for all inputs, except labor. 

Fertilizer is the Morishima substitute for all 

inputs, except pesticides. The results of 

Morishima elasticity are somewhat different 

from Avazdahandeh et al. (2020) for Qazvin 

Plain in Iran. It should be noted that in 

addition to the differences in the study area, 

the data set used in the present study was 

cross-sectional type obtained by a direct 

questionnaire from farms, while the data set 

used in the above study had been panel data 

type from indirect sources. 

Economies of Scale 

Considering that the optimal size of the 

farm is related to that level of the crop at 

which each unit of the crop is produced at 

the lowest cost, knowledge of the type of 

return to scale on farms is essential. The 

results of the Scale Elasticity (SE) are 
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presented in Table 6. 

According to these results, wheat, 

tomatoes, barley, and alfalfa farms in the 

area under study are facing economies of 

scale, on average, wile, potatoes, cucumbers 

and sugar-beet farms are facing 

diseconomies of scale. 

CONCLUSIONS 

The results showed that average irrigation 

water cost-share for crops of the study area 

was 12%. This share is in the fourth place, 

after land, machinery, and labor. This low 

cost-share of water has been only possible 

through direct and indirect subsidies to 

energy and irrigation equipment that has 

reduced the price of irrigation water; 

otherwise, regarding its scarcity, irrigation 

water was expected to have the highest cost 

share after land.  

The results of ordinary own-price 

elasticity showed that all elasticities of 

demand for inputs were negative, having an 

absolute value smaller than 1, which 

indicates that demand for inputs is inelastic, 

in terms of ordinary own-price elasticity. 

However, the Allen-Uzawa elasticities 

showed that the own-price elasticity of 

inputs could be far greater than what was 

estimated by ordinary elasticity; or, in fact, 

demand for inputs could be elastic. The 

implication of these results is that if the 

government applies real price policy through 

eliminating subsidies, particularly for 

irrigation water, the results can be effective 

and contribute to water resource 

sustainability in the Qorveh-Dehgolan 

Plain.  

In terms of cross-elasticity coefficients, 

irrigation water had a substitution 

relationship with land, labor, and machinery 

inputs, while it had a complementary 

relationship with fertilizer, pesticide, and 

seed inputs. Therefore, an increase in 

irrigation water price would result in an 

increase in demand for land, labor, and 

machinery inputs potentially; while 

decreasing chemical fertilizer, pesticide, and 

seed input demands. Furthermore, the results 

of Morishima substitution elasticities 

showed that irrigation water was a 

Morishima substitute for land, labor, 

machinery, and seed; but a Morishima 

complement for fertilizer and pesticide 

inputs. According to these results, the real 

price policy for water in the study area i.e. 

elimination of subsidies for water pumping 

and irrigation equipment, not only can help 

to reduce the excessive use of water, but also 

reduces the use of pesticides and fertilizers. 

That is, the policy of real price for irrigation 

water in the area of study, in addition to 

helping water resource sustainability, can 

contribute to environmental sustainability by 

reducing pesticides and fertilizers use. It 

should be noted that these positive effects of 

real price for water will not be without cost 

and will naturally be accompanied by some 

reduction in production. 

The results of economies of scale showed 

that wheat, tomatoes, barley, and alfalfa 

farms in the study area are facing economies 

of scale, on average, while potatoes, 

cucumbers, and sugar-beet farms are facing 

diseconomies of scale. According to these 

results, the increase in the area under 

cultivation of wheat, tomatoes, barley, and 

alfalfa in Qorveh-Dehgolan Plain potentially 

can contribute to make more use of the 

economies of scale and reduce the average 

cost of these products in the long-run. 

Nevertheless, it is obvious that farmers 

cannot immediately adjust the arable land 

and change farm size, but the knowledge of 

economies of scale can help them to make 

better decisions in crop mix, and develop 

proper strategies for optimal farm size in 

future.  
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مقیاس و استفاده پایدار از آب کشاورزی: مطالعه ساختار هسینه، صرفه های حاصل از 

 مسارع استان کردستان، ایران

 سید چمانی .سلطانی ذوقی، و ا .حاجی رحیمی ، ا .م

 چکیده

ّبی هسئَل ثزای تبهیي هَاد غذایی کبفی ٍ کوک ثِ اهٌیت غذایی کطَرّب  کطبٍرسی یکی اس ثخص

جوعیت ٍ افشایص تقبضب ثزای غذا، رٍس ثِ رٍس است. ثب ایي ٍجَد، ایي هسئَلیت ثِ دلیل رضذ سزیع 
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سخت تز ٍ چبلص ثزاًگیشتز هی ضَد. پیبهذ ایي چبلص، ثْزُ ثزداری ثی رٍیِ اس هٌبثع طجیعی ٍ تخزیت 

جَیی حبصل اس هقیبس ٍ کطص  هحیط سیست است. هطبلعِ حبضز ثب ّذف ثزرسی سبختبر ّشیٌِ، صزفِ

دّگالى در  -دضت قزٍُ الت عوذُ کطبٍرسی در هشارعقیوتی ٍ جبًطیٌی ًْبدُ ّب ثزای هحصَ  ّبی

ثب  دادُ ّبی هَرد ًیبس اس طزیق پزسطٌبًِ ٍ استبى کزدستبى ثب استفبدُ اس الگَی تبثع ّشیٌِ تزاًسلَگ ثبضذ.

ثِ دست آهذ. ًتبیج ًطبى داد کِ  1371-79رٍش ًوًَِ گیزی خَضِ ای چٌذ هزحلِ ای در سبل سراعی 

درصذ است. ّوچٌیي ًتبیج  12هتَسط در ّشیٌِ تَلیذ هحصَالت هَرد ثزرسی سْن ًْبدُ آة ثِ طَر 

ّبی تَلیذ هٌفی ٍ کَچکتز اس یک ّستٌذ.  ّبی خَد قیوتی هعوَلی تقبضب ثزای ًْبدُ ًطبى داد کطص

ّب ٍ ثخصَظ آة  ًطبى داد کِ تقبضب ثزای ًْبدُ اٍساٍا -ّبی خَد قیوتی آلي ثبٍجَ ایي، ًتبیج کطص

اٍساٍا ثزای ًْبدُ آة ثِ تزتیت -کطص خَد قیوتی هعوَلی ٍ آلي َاًذ کطص پذیز ثبضذ.ت کطبٍرسی هی

فزًگی، جَ ٍ یًَجِ در  ثِ دست آهذ. ّوچٌیي ًتبیج ًطبى داد کِ هشارع گٌذم، گَجِ -9/1 ٍ -91/0

سهیٌی، خیبر ٍ  هٌطقِ هَرد هطبلعِ اس صزفِ حبصل اس هقیبس ثزخَردار ّستٌذ، در حبلی کِ هشارع سیت

 حبصل اس هقیبس هَاجِ ّستٌذ.  چغٌذرقٌذ ثب عذم صزفِ
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