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Abstract 

 
The purpose of the present study is to provide a systematic conceptual model of the structure of the supply chain network. The 
study sample is agricultural sector selected by snowball sampling, 50 scholarship experts in the field of agriculture equipment 
were selected to collect data. Collecting data in this study is a combination of library and field methods. To determine the 
optimal pattern of production, including the Cobb-Douglas production function frequently, transcendental, secondarily 
generalized trans log by software SPSS, eviews5 was estimated and to determine the best function that can explain better 
structure the Durbin-Watson test for autocorrelation test, variance inflation test to check the alignment, Jrakbra test to check the 
normality of the disturbance terms Arch test for heterogeneity of variance was used. The results showed that there is a 
significant relationship between the inputs in the production process. Between the average costs and amount of production 
there is a significant relationship and between the systematic production and supply chain network structure there is a 
significant relationship. 
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 Introduction  1.

 
In recent decades the economy has characteristics such as increased competition and internationalization of the 
production process is rapidly changing. In such circumstances, there are major competitive advantages in regional 
markets as the groups bilateral and interdependent world is evident. Undoubtedly, maintaining harmony and alignment 
with global and international developments in the industry and activity is necessary and important.    

Supply Chain Management is a set of procedures to effectively integrate suppliers, manufacturers, warehouses 
and retailers applies to products required to produce a specified amount and on time and to customers to minimize the 
cost of the entire chain and also meet the needs of customers with high service level. (Patterson, 2000) 
 

 Statement of the Problem 2.
 
The main and primary factor in determining the type of network providers is the number of organizations that have 
mastered network. In a division of the existing network of suppliers include: KINGDOM network; BARONY network; 
REPUBLIC network (Ghazanfari et al., 2001) 

In this network KINGDOM, there are confrontation, confront and competition between different networks, while 
creativity at different levels of the supply network structure is specific to the network. 

BARONY manifest when the position of the center of a network of several organizations devoted to it. One of the 
benefits Networks BARONY is bases providing common to all BARON is the result of innovation and creativity in 
technical created by suppliers to speed on all BARON emissions data that would lead to value creation Added to the 
network. 

REPUBLIC network is emerged when central organization are not exist (the dominant power) in the network. First 
difference between REPUBLIC networks and KINGDOM and BARONY networks is the nature of their customers. In the 
network REPUBLIC, customers, companies that sell products to end users, while KINGDOM networks and BARONY, 



ISSN 2039-2117 (online) 
ISSN 2039-9340 (print) 

        Mediterranean Journal of Social Sciences 
            MCSER Publishing, Rome-Italy 

Vol 7 No 2 S2 
March 2016 

          

 10 

customers are the end users. 
According to the structure of the industry in this industry if enterprises with a size or a certain production level has 

the lowest cost per unit of production and enterprises with a smaller size or larger than the first Group enterprises incur 
cost more per unit product, existence of a curve with this shape, which means that enterprises in the second group with a 
change in the size or scale of production and delivery unit size to the size of the firms in the first group, can reduce the 
production cost per unit and increase their competitiveness in the market. (Dashti and Shorafa, 2009) 

The author tried to provide an appropriate model for systematic production under different structures chain network 
model. 
 

 History of Research 3.
 
Jayaraman and Pirkul presented an integrated model of zero and a complex plan. In this model the objective function for 
at least the cost of the entire chain, which fixed the fee includes the cost of establishment, operations and warehouses, 
the variable cost of production and distribution of the cost of transportation of raw materials to production centers and 
then transport finished products to customers through warehouses. (Pirkul, Jayaraman. 1998) Another study looked at 
the model is PLANWAR. This model factories and warehouses resolve previous issues with placement, taking into 
account capacity constraints (Pirkul, Jayaraman, 2001) 

Cohen and Moon with a mixed model of zero and an attempt to optimize the flow of materials, products and 
combination products in a supply chain network structure was fixed (Cohen & Moon, 1991). Lee and Kim also taking into 
account resource constraints, the system of production and distribution of multi-plant, multi-product and multi-period 
presented. Widyarasi and Lashkari provided a hierarchical model that is both strategic and tactical levels. This model is a 
model plan purchase, production and distribution of that model outputs tactical level model is the strategic level inputs, 
(Lee, Kim, 2002) Pike and Cohen provided an integrated model of production - distribution of possible that the objective 
function of production and distribution costs will be minimal and also related to demand and capacity constraints centers. 
(Patterson. &, Kim, 2000) 

Bilgen (2010) and Liu (2011) and Bravo (2013) in his article concluded that the integration of production and 
inventory control decisions in the distribution network, created a problem that has recently attracted the attention of many 
researchers. 

In another article by Bustl et al., (2008), a network of multi-step, multi-product production network and distribution 
network with certain demands were taken into consideration. The purpose of this article is to help decision-makers 
Adopting strategic and tactical decisions such as opening, closing or expanding facilities, choice of suppliers, and 
material flow during SC. (Supply chain) 

The results Eshraghi Samani et al (2008) showed that the salmon farming industry production technology in the 
area of non Homothetic and alters the scale of production, the share of the cost of factors of production will change. 

Also returns to scale in this industry is growing. Allen substitution elasticity’s suggest that the exception had a 
complementary relationship with labor and food fish, is the relationship between other factors succession. 

Nasiri and Karimi (2010) investigated the integration, allocation, and inventory for distribution network design SC's 
decision. Model as an integer linear programming problem combined to formulate and then use the LR method has been 
solved. 
 

 Research Hypotheses 4.
 

1. There is a significant relationship between the inputs in the production process. 
2. There is meaningful relationship between the production and average production costs. 
3. There is a significant relationship between systematic structure of production and supply chain network 

structure. 
 

 Research Method 5.
 
From the perspective of this study is fundamental. In terms of control variables is descriptive - analytical. Issues studied in 
this research include studies on the structure of production. In terms of territory, the research was conducted in the 
agricultural sector. In terms of realm of time, time data collection and analysis of survey data from April 2015 will begin. 
Statistical population was taken in the agricultural sector in the snowball sampling study, 50 experts in the field of 
agriculture equipment was selected to learn from them. 
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Collecting data in this study is a combination of library and field methods. To determine the optimal pattern of 
production, including the Cobb-Douglas production function common, transcendental, secondarily generalized trans log 
by software SPSS, eviews5 was estimated and to determine the best function that can explain better structure the 
Durbin-Watson test for autocorrelation test, variance inflation test for alignment, Jrak test to check for normality and 
disorder sentences Arch test for heterogeneity of variance was used. According to the description given, following the 
model as a conceptual model is selected. 

 

 
 

 Research Findings 6.
 
In this section analysis of econometric software EVIEWS output is examined. 
 
6.1 Determines the type of function 
 
Three functions are examined to determine the type of function. The following features have been studied econometrics 
functions. 

A) Generalized Leontief cost function 
Consequential form of this function is as follows: 

 
B) Quadratic cost function 
Consequential form of this function is as follows: 

 
C) Trans log cost function 
Consequential form of this function is as follows: 

 
Assumptions Trans log function is written as follows. 
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By considering these assumptions, estimates have been made. 
In the following table in terms of significant functions and statistical problems have been studied: 

 
Table 1: Comparison of three estimates with each other 
 

Estimate Significant percent of determinationCoefficient of determinationF-StatStatistical problem 
Leontief cost function 600.161.07Exist 
Trans log cost function 500.99933.53Not exist 
Quadratic cost function 00.97251.31Exist 

 
In the table above the original estimate econometric statistical properties and characteristics described in the third quarter 
compared with one another. It can be said: 

In case of higher F statistic model is superior. 
In case of higher coefficient is determining the best model. 
Top model is the most significant percentage of variables. 
According to the results table of the Trans log cost function is used. It doesn’t have the statistical difficulties. 

 
6.2 Estimate the total Tran’s log cost function  
 

A) Total cost 
Research variables are summarized in the following table: 

 
VariableSYMBOL
total costTC
the average costAC
Raw material pricesPWFD
Asset pricePSAL
Price of laborPPOL
Value of productQ

 
Then, according to the formula outlined in the previous section Trans log total cost function is examined. 
 
Table 2: Trans log total cost function (the dependent variable TC) 
 

VariableCoefficientT statisticPROB
Intercept16.495.900.000
Ln(Q)-1.86-1.580.12
Ln(PPOL)-0.74
Ln(PSAL)0.155.950.000
Ln(PWFD)0.597.320.000
Ln(Q))* ( Ln(PPOL) -0.14-2.950.006
Ln(Q))* ( Ln(PSAL) -0.05-0.730.46
Ln(Q))* (  Ln(PWFD) 0.19
Ln(PSAL))**( Ln(PPOL) 5/0  0.484.900.000
Ln(PWFD))**( Ln(PPOL) 5/0  -0.04-0.310.75
Ln(PSAL))** (Ln(PWFD) 5/0  -0.44   
Ln(Q))**( Ln(Q) 5/0  0.12 2.29 0.02 
Ln(PPOL))**( Ln(PPOL) 5/0  -0.02 -0.33 0.74 
Ln(PSAL))**( Ln(PSAL) 5/0  -0.01 -0.19 0.84 
Ln(PWFD))* *(Ln(PWFD) 5/0  0.131.070.09

 
In the table above Trans log total cost function is evaluated and the function introduced in the third quarter estimate is 
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done. Dependent variable was the total cost of manufacturing and operating costs including raw material prices, the price 
of capital, labor price and quantity of the product as independent variables were entered into the model. Estimate 
important properties are listed below: 
 

FeatureValueResult 
Coefficient of determination )R2( 0.99 Total cost an adequate explanation by the variable 
F statistic )F-STAT(560.35 Well fitted to estimate 
Durbin- Watson1.97The absence of autocorrelation in waste

 
To ensure the estimation of variance heterogeneity test is given below. White test given that the time series model is 
losing its applicability and instead test Glechser test was conducted. 
 
Table 3: ANOVA heterogeneity (Glechser) 
 

Obtained statistic Freedom degreeSignificanceResult
1.33( 14 and 30 )0.24Heterogeneity was not confirmed

 
6.3 Analysis of tension and return to scale 
 
Stretching can be calculated from the following formula: 

 
With calculations were performed to estimate the elasticity of the cost of 0.95 is obtained which is a number greater 

than one and represents the increase in the average cost of a production unit 0.95 is incremented. A total of Agriculture 
studied the economies of scale as well as 1.05 returns to scale is an increase of the output scale. 

In the survey reveals that 56% of individual units have increasing returns to scale and decreasing returns to scale 
are 44% of the units. 

B) The average cost 
Then estimate the Trans log function using the average cost is provided. 
 

Table 4: Average trans log cost function (the dependent variable AC)  
 

VariableCoefficientT statisticPROB
Intercept16.495.900.000
Ln(Q)-2.86-2.440.02
Ln(PPOL)-0.74
Ln(PSAL)0.155.950.000
Ln(PWFD)0.597.320.000
Ln(Q))* ( Ln(PPOL) -0.14 -2.95 0.006 
Ln(Q))* ( Ln(PSAL) -0.05 -0.73 0.46 
Ln(Q))* (  Ln(PWFD) 0.19   
Ln(PSAL))**( Ln(PPOL) 5/0  0.48 4.90 0.000 
Ln(PWFD))**( Ln(PPOL) 5/0  -0.04-0.310.75
Ln(PSAL))** (Ln(PWFD) 5/0  -0.44
Ln(Q))**( Ln(Q) 5/0  0.122.290.02
Ln(PPOL))**( Ln(PPOL) 5/0  -0.02-0.330.74
Ln(PSAL))**( Ln(PSAL) 5/0  -0.01-0.190.84
Ln(PWFD))* *(Ln(PWFD) 5/0  0.131.070.09

 
According to findings the above table, the dependent variable was the average cost of production and production costs, 
including raw material prices, the price of capital, labor price and quantity of the product as independent variables were 
entered into the model. 

Estimate important properties are listed below: 
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FeatureValueResult 
Coefficient of determination )R2( 0.99 Sufficient explanation of total cost by variables 
F statistic )F-STAT(220.88 Fitted estimation 
Durbin-Watson1.97Lack of self-correlation in waste

 
White test given that the time series model is losing its applicability and instead test Golchser test was conducted. 
 
Table 3: ANOVA heterogeneity (Golchser) 
 

Obtained statistic Freedom degreeSignificanceResult 
1.33( 14 and 30 )0.24Heterogeneity is not confirmed

 
6.4 generalized Leontief function 
 

A) Total cost 
Then, according to the formula outlined in the previous section, the Leontief generalized cost function is examined. 
 

Table 6: Total Leontief generalized cost function (the dependent variable TC) 
 

VariableCoefficientT statisticPROB
Intercept7.275.28*e-10 1.00

PPOL*PPOL6.08*e-9 2.220.03
PPOL*PSAL-1.81*e-8 -1.810.07
PPOL*PWFD-1.01*e-9 -2.070.04
PSAL*PSAL3.39*e-10 0.700.48
PWFD*PSAL2.74*e-9 1.690.09
PWFD*PWFD2.12*e-11 2.510.01

Q0.281.27*e-8 1.00
 
According to findings the above table, the dependent variable is the total cost of manufacturing and operating costs 
including raw material prices, the price of capital, labor price and quantity of the product as independent variables were 
entered into the model. 

Estimate important properties are listed below: 
 

FeatureValueResult
Coefficient of determination )R2( 0.48Sufficient explanation of total cost by variables
F statistic )F-STAT(5.02Fitted estimation
Durbin-Watson0.75Lack of self-correlation in waste

 
B) Average cost 

 
Table 7: Average Leontief generalized cost function (the dependent variable TC) 
 

VariableCoefficientT statisticPROB
Intercept7.275.28*e-10 1.00

PPOL*PPOL1.16*e-18 2.220.03
PPOL*PSAL-2.78*e-17 -1.810.07
PPOL*PWFD-4.49*e-17 -2.070.04
PSAL*PSAL1.54*e-17 3.020.48
PWFD*PSAL7.24*e-16 0.530.09
PWFD*PWFD9.27*e-16 2.0080.01

Q0/133.08 0.003
 
According to findings the above table, the dependent variable was the average cost of production and production costs, 
including raw material prices, the price of capital, labor price and quantity of the product as independent variables were 
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entered into the model. 
Estimate important properties are listed below: 

 
FeatureValueResult
Coefficient of determination )R2( 0.16Insufficient explanation of total cost by variables 
F statistic )F-STAT(1.07Not Fitted estimation
Durbin-Watson1.20Self-correlation in waste

 
6.5 Assumptions  
 
Assumptions of this thesis are studied using t-test. If we compare two samples, following methods are used. T test is 
used to compare the means. 
 
6.5.1 Evaluate the first hypotheses 
 
H0: There is no significant relationship between the inputs in the production process. 
H1: There is a significant relationship between the inputs in the production process. 

In the following table summarizes the results of the study hypothesis with the t-test: 
 
Table 8: Results of the survey the first hypothesis 
 

T statistic Freedom degreeSignificant levelResult 
2.18 440.02Rejecting zero hypothesis

 
It is enough to reject the null hypothesis, the significance level is less than 0.05, and here there is a significant level of 
0.02 that therefore the null hypothesis is rejected. Therefore, there is a significant relationship between the inputs in the 
production process. 
 
6.5.2 Evaluate the second hypotheses 
 
H0: there is no significant relationship between the average costs of production and production. 
H1: There is meaningful relationship between the production and average production costs. 

In the following table summarizes the results of the study hypothesis with the t-test: 
 
Table 9: Results of the survey the second hypothesis 
 

T statistic Freedom degreeSignificant levelResult
2.37440.01Zero hypothesis is rejected

 
It is enough to reject the null hypothesis significance level of less than 0.05; here there is a significant level of 0.01 that 
therefore the null hypothesis is rejected. So, there is meaningful relationship between the production and average 
production costs. 
 
6.5.3 evaluate third the hypotheses 
 
H0: There is no significant relationship between the systematic structure of production and supply chain network 
structure. 
H1: There is a significant relationship between the systematic structure of production and supply chain network structure. 

In the following table summarizes the results of the study hypothesis with the t-test: 
 
Table 10: Results of the survey the third hypothesis 
 

T statistic Freedom degreeSignificant levelResult
2.85440.005 Zero hypothesis is rejected
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It is enough to reject the null hypothesis significance level of less than 0.05; here there is a significant level of 0.005 that 
therefore the null hypothesis is rejected. Therefore, between the systematic structure of production and supply chain 
network structure there is a significant relationship. 

According to analysis carried out in the assumptions continue thesis is summarized in table form. 
 
Table 11: The results of assumptions thesis 
 

Row Hypothesis Result 
1 There is a significant relationship between the inputs in the production process.Approved 
2 There is meaningful relationship between the production and average production costs.Approved 
3 There is a significant relationship between the systematic structure of production and supply chain network structure Approved 

 
According to calculations in the calculation of the cost of agricultural unit, it can be said Trans log cost function with a unit 
cost of agricultural functions in the sample matches and this function can be used to calculate the costs and traction. Also 
following results have been obtained from the study assumptions: 

∗ There is a significant relationship between the inputs in the production process. 
∗ There is meaningful relationship between the production and average production costs. 
∗ There is a significant relationship between the systematic structure of production and supply chain network 

structure. 
 

 Conclusions 7.
 
7.1 Findings obtained hypothesis tests with comparable results are as follows;  
 
Imanipour in 2004 investigated the integration process planning and scheduling in flexible manufacturing system and 
modeling study conducted workshops with multiple objective functions. In this issue, the planning process has two levels 
of flexibility in sequence and track. Timing objectives include: minimization "The maximum duration of parts, components 
and maximum average time was early / late" that with philosophy of timely and consistent supply chain management 
objectives and expected control them simultaneously to improve system performance. 

Based on the results Eshraghi Samani et al. (2008), production technology salmon farming industry in the area of 
non homothetic  and alters the scale of production, the share of the cost of factors of production will change. Saving labor 
and capital saving technology and production cost of food inputs and fry in effect of increasing the scale of production 
increases. Also returns to scale in this industry is growing. Allen substitution elasticity’s suggest that the exception had a 
complementary relationship with labor and food fish, is the relationship between other factors succession. 

Stretch computing Biggs et al (2006) Showed that Canadian logging industry substitution capital for labor is much 
easier than replacing labor rather than capital, which represents user technology in the industry. In the elasticity’s study, 
Kavvy and colleagues (2009) indicate that there is widespread substitution of inputs, including a succession of food grain 
with a protein food. Results showed no economies of scale in the production of milk in Kenya. 

Vakharya and colleagues (1999) summarized research in the field of production and distribution in the supply 
chain. Check the like capacity, lead time sensitive timing and uncertainty in the wider supply chain, the development of an 
integrated approach to minimize inventory at all stages of the supply chain, the effect of encouraging the sharing of 
information in the supply chain and supply chain partners to share information and finally, mathematical models and 
simulations that can be seamlessly connected to the three main parts of the supply chain, as important areas for future 
research are presented in the supply chain. 

As you can see, according to research and compare it with this research, it was found that with cost structure of 
production function approach to assess the scale of production and cost of production factors can be changed and also 
can be said that between the production and average production costs and between the systematic structure of 
production and supply chain network structure there is a significant relationship that utilizes the results can be achieved 
economies of scale and to increase market share and profits for all organizations involved in the supply chain can be 
achieved. 
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