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ABSTRACT 
Statistical and econometric analysis of the role of mechanization in agricultural production of 
Khuzestan province was done by using the Cobb-Douglas production function. One of the 

important advantages of using this Cobb-Douglas production function is that the productive 

tension in which each of the used inputs in production is calculated directly. The calculations 
associated with this function were done based on the data obtained from the census on the cost of 

producing the dominant agricultural products of the province including water wheat, beet, apple 

and grape. The research results show that the productive tension of the machines in one-year 
agricultural crops is at the top of the inputs. Also, the productive tensions of the machines 

associated with water wheat and beet were less than the productive tension of the machines in all 

of the one-year agricultural crops. It is concluded that machine's productive tension in other one-
year agricultural crops should be more which indicates that there is a proper economic field for 

the growth and development of mechanization in producing other one-year agricultural crops.  
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INTRODUCTION 

 

 Among various areas with strong agricultural potential in Iran, the Ahvaz province has prominent and 

unique features which distinguish it from other provinces. This province is considered as one of the pioneer 

provinces in terms of yield and production of some agricultural and garden crops and adjacency to three foreign 

countries and development of processing industries and exportation of some of the agricultural products to 

European and central Asia show a bright prospect of the agricultural section of the province. However, planning 

a sustainable program with principles for developing the agricultural mechanization is one of the basic needs of 

development of the agricultural section, which is somehow efficient in terms of province's potentials and 

capabilities economically and it is technically adjustable based on the comprehensive studies which are 

concerned with reviewing all of the effective factors in the agricultural section.  

 

MATERIALS AND METHODS 

  

 Statistical and econometric analysis of the role of mechanization in the agricultural production of Ahvaz 

province was done by using the Cobb-Douglas production function (Storey, N., 1998). In the economic analysis 

of the agricultural products, this function is used in most cases. One of the important advantages of using this 

Cobb-Douglas production function is that the productive tension in which each of the used inputs in production 

is calculated directly. The general form of this function is as follows:  
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 In which, Y is the output, A is a positive fixed number, each of the Xs are one of the inputs and the 

exponent of each input is the productive tension of the input. By taking logarithm of each side of the equation 

(1), the following equation will be obtained:  
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 In which the coefficients are the productive tension of the inputs which can be calculated with the ordinary 

least squares. 
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 The calculations associated with this function were done based on the data obtained from the census on the 

cost of producing the dominant agricultural products of the province including water wheat, beet, apple and 

grape.  

 In 2002, Ranjbar and Almasi et al (2000) in an analectic research on the agricultural mechanization, 

referred to the importance of choosing the proper technology by considering various dimensions of it by 

introducing the divisions about the levels of mechanization and they confirmed some structures such as systems 

for exploiting the land, machine and water, energy, population, climatic conditions, providing and supporting 

and ultimately economic limitations.  

 

Results:  

 According to data associated with the samples of the farmers of Ahvaz, the above results have been 

provided in the following tables.  

 
Table 1: productive tensions of the inputs and their ranks about all of the one-year agricultural products in Ahvaz province. 

Input Land Seed 
Chemical 
compact 

Machinery 
Human 
force 

Input's share of all of the productions costs 

(%) 
- 25.8 9.5 30.6 34.1 

Rank of costs' share - 3 4 2 1 

Input's productive tension -0.1486 0.0874 0.4521 0.4760 0.1805 

Rank of input's productive tension 5 4 2 1 3 

 Resource: research results 

 
Table 2: productive tensions of the inputs and their ranks about water wheat in Ahvaz province. 

Input Land Seed 
Chemical 

compact 
Machinery 

Human 

force 

Input's productive tension -0.365 0.706 0.073 0.443 0.157 

Rank of input's productive tension 5 1 4 2 3 

 

Table 3: productive tensions of the inputs and their ranks about beet in Ahvaz province (Akyldiz, W., 2002). 

Input Land Seed 
Chemical 
compact 

Machinery 
Human 
force 

Input's productive tension 0.4707 -0.0787 -0.1359 0.3648 0.2496 

Rank of input's productive tension 1 4 5 2 3 

 

Table 4: productive tensions of the inputs and their ranks about apple in Ahvaz province (Arsalanbod, M., 2005). 

Input Land Seed 
Chemical 

compact 

livestock 

manure 
Toxin Machinery 

Human 

force 

Input's share of all of the 

productions costs (%) 
- 6.22 4.50 10.64 6.95 54.44 17.25 

Rank of costs' share - 5 6 3 4 1 2 

Input's productive tension 0.0683 -0.403 0.1519 0.3313 0.1802 0.3960 0.2564 

Rank of input's productive 

tension 
6 7 5 2 4 1 3 

 
Table 5: productive tensions of the inputs and their ranks about grape in Ahvaz province. 

Input Land Seed 
Chemical 

compact 

livestock 

manure 
Toxin Machinery 

Human 

force 

Input's share of all of the 

productions costs (%) 
- 4.71 10.51 9.11 14.51 50.87 10.29 

Rank of costs' share - 6 3 5 2 1 4 

Input's productive tension 0.265 0.038 -0.022 0.136 0.407 0.147 0.292 

Rank of input's productive 
tension 

3 6 7 5 1 4 2 

Resource: research results 

 

Discussion: 

 As it is specified in table [6], the productive tension of the machineries in one-year agricultural products is 

at the top of the inputs which indicates which indicates that there is a proper economic field for the growth and 

development of mechanization in producing other one-year agricultural crops. By considering the fact that main 

one-year agricultural products of the province are water wheat and beet and the productive tensions of the 

machineries in these products are less than in all of the productive tensions of machineries one-year agricultural 

products. It is concluded It is concluded that machine's productive tension in other one-year agricultural crops 

should be more which indicates that there is a proper economic field for the growth and development of 

mechanization in producing other one-year agricultural crops. 

 In the final stage of reviewing the status of agricultural mechanization of Ahvaz province, the rate of 

existing correlations between autonomous machines (tractor, combine, harvester and Tiller) with the number of 
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exploitation, acreage, and mechanization level were determined as the variables of the project. The results and 

findings obtained from this research showed that the highest rate of correlation exists between the number of 

tractors and acreage with the determination coefficient 69.85% and subsequent to it, the number of combine and 

acreage with the determination coefficient 66.08% and in the third priority, between the number of tractors and 

number of exploitation with the determination coefficient 61.51%. In this regard, the least rate of correlation 

existed between the number of combines and mechanization level with the determination coefficient 0.69%. 

 One of the most prominent achieved results from the findings of this research refers to the imbalance in the 

distribution of autonomous machines associated with the number of available exploitations, acreage, and 

mechanization levels in the cities of the province; in such way that for example, since the number of tractors is 

high in the city Urmia compared to the number of exploitations, acreage and mechanization level, shows that it 

clearly leads to the creation of an illogical balance in terms of distribution of these devices with the parameters 

the number of exploitations, acreage and mechanization level. We can also refer to the cities Bukan and Khoy 

which have led to the creation of the above parameters due to having the highest number of tractors and tiller.  

 
Table 6: results obtained from econometric analysis of the role of mechanization in agricultural productions of the province Ahvaz. 

Type of product 
Productive tension of 

machinery 
Rank of productive tension 

of machinery in production 
Rank of productive tension among the 

products 
One-year agricultural 

products 
0.4760 1 1 

Water wheat 0.443 2 2 
Beet 0.3648 2 4 

Apple 0.1802 4 5 
Grape 0.407 1 3 

 

Recommendations: 

 The results of the research showed that the status of Ahvaz in the acreage and production of water alfalfa, 

beet, water wheat, apple and water grape among countries' provinces has a high position. Also, by using many 

of the important tools and machines in the production process especially forage shearer, thresher, tractor 

sprayer, cultivator and trailers are considered superior among other provinces of the country. regardless of the 

beet yield, the findings of the project specified that in the above product yield, the province Ahvaz has been in 

the low positions on the table compared to other provinces and this indicates that this province hasn't been 

successful in its production in comparison with the acreage and this issue is the reason behind why the studied 

product yield is low compared to other provinces of the country compared to the acreage especially Tehran 

which shows a more desirable yield about the above products even with having high rate of production 

compared to its acreage. Thus, one of the important study recommendations n the following part of this research 

can be reviewing and studying the causes and obstacles of low efficiency of production of agricultural and 

garden products of the province, particularly about the mentioned products in the project (except for beet).  
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