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Abstract 

Mathematical modeling of production planning in Iran Behnush Company using goal programming 

technique has been conducted in the present survey. Dependent variables in production planning were 

identified by addressing current status of the production manner and planning in the above company and 

studying the existing problems in the production process. Therefore, effective production goals on 

production planning were recognized given to managers' viewpoints and mathematical model of 

production planning in Iran Behnush Company was designed using goal programming technique. Lingo 

software was used to solve the research model. First, amounts of parameters in 2012 were predicted 

through neural-artificial networks and then the research model was solved by Lingo software. Findings 

demonstrate results obtained by solving the above model could be highly effective on satisfying strategies 

of production planning in industries similar to Iran Behnush Company. In other words, it represents an 

optimal production plan for various products in nonalcoholic beer manufacturing industry.  
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1- Introduction  

Production planning is a complicated task and accomplishing this task depends on total harmonization 

and cooperation of various units in the organization. Some of the clear-sighted believe production 

planning is a sequence of a group of decisions that are adopted by mangers to challenge various problems 

and issues of manufacturing environments. Hence, recognizing the manufacturing environment including 

customers, products and manufacturing processes is essential (Aouni & Kettani, 2001). 

In other words, an appropriate combination of each of the above factors in the form of production 

planning is very important in encountering with effective obstacles and limitations on efficiency and 

production flexibility and eliminating shortages of manufacturing resources. 
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Nowadays production planners consider a set of the existing purposes in manufacturing processes. These 

purposes are proposed regarding the customer as someone who demands goods, products and 

manufacturing process (Dilworth, 2001). 

Therefore, any company needs a production planning system which could plan and control current 

changes and interactions in the above three factors.    

Level of manufacturing capacity influences how customers' demands are responded quickly. Thus 

purposes such as reduction of delay times, on-time delivery and manufacturing flexibility are obtained if 

production operations are purposeful. Performance standard of the company to deliver products (like 

production volume) creates a relationship between performance of manufacturing operations and 

competitiveness in the market. All these factors are considered in production planning of the 

manufacturing unit and provide appropriate continuous production.  

According to Nam and Longendran the first scientific attempt about production methods dates back to 

1954 when Hoffman and Jacobs explained such techniques in a paper entitled "adjusted patterns of 

production". Afterwards, Modiliani and Hohn represented the first conventional model in an article 

entitled "production planning during the time and the expected nature and planning horizon". Since then 

researchers have conducted numerous studies about production planning (Aouni & Kettani, 2001). 

 

2- General principles about goal programming 

1.2 planning  

Goal programming is one of the linear programming techniques which shows simultaneous movement 

path towards several purposes. It is on the basis that a certain number is determined as a goal and the 

related target function is formulated. Then a response is investigated which minimizes sum of deviation 

of each objective with regard to its goal (Asgharpour, 1999). Knowing the following terms is necessary to 

perceive concepts of goal programming more clearly:  

 Objective: it is mathematical terms and relations which reflect desires of the decision-maker. 

Such desire might be "profit maximization" or "cost minimization".   

 Aspiration level: it is the "determined value" that the decision-maker intends to achieve for the 

intended "objective".  

 Goal: the objective related to any aspiration level is called goal. For instance, a wish to "obtain a 

minimum profit equal to X Rial" or "a decreased cost equal to Y Rial" is called a goal. Thus 
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"profit maximization" is objective but obtaining a "profit equal to 1000 units" is a goal which 

indicates aspiration level of decision-maker to achieve a certain amount of profit. 

 Goal deviation: it is achieving the determined aspiration level in objective that is dependent on 

possibilities, resources and limitations and practically the decision-maker might obtain the 

determined aspiration level or not. In many cases there might be a difference among wishes, 

intentions and desires of the decision-maker and what he practically obtains. Such difference in 

goal programming model is measured with a variable called goal deviation. To put it differently, 

the difference among acquisitions and desires is called goal deviation (Mehregan, 2005).  

It is tried to introduce a general model by Ignzio in the following and more explanations are represented 

regarding how to prepare a model and characteristics of agoal programming model (Ignizio & Caralier, 

1994).   

 

2-2 General model of goal programming 

Find X=(  

Min a  ={  

ST:  

x¯,n¯,p¯              i=(1,2,…,m) 

Where shows a linear function of deviation variables. 

P indicates priority related to  and determines ranking of the prioritization factors. Thus K≤M, it 

means that number of priority factors should be equal to or less than sum of ideals.  a¯ identifies available 

function that should be minimized. This function is summarized as below:  

 

Min a¯ = ( , … ,  

 

The first step in formulation of GP model is to determine a set of values and subject of decision. Then it is 

necessary to determine bi that shows the right hand value of equations which is the desired level of 

achieving each value. So identifying a set of goals is the first step in formulization of the issue and these 

goals are a combination of values and the desired level of obtaining them. Then deviation variables must 

be employed. It means that positive deviation variable ni shows more access to bi. One of the deviation 
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variables in each goal should be minimized, i.e. it must be equal to zero and it illustrates a lower or higher 

amount of the related goal has been obtained. If both variables are zero, it shows realization of that goal 

with size bi.   

 

2-3 Major elements of the specialized model 

First process of production is studied to represent variables, figures and parameters used in the survey. 

Then systemic limitations effective on production capacity and modeling manner of the issue during the 

production process are identified. Moreover, one part of the process or operational station could be 

omitted where they have no impact on production capacity or the model and doesn't create a limitation 

practically.  

 

2-4Characteristics (specifications) of production 

It is necessary to become familiar with characteristics (specifications) given to the variety of effective 

factors on production level of each product and the personnel allocated to each production line. 

 

2-5 Parameters of the mathematical model (constants of model)  

Any mathematical model needs constant amounts which have a direct impact on final results of its 

solution as input to model. Technical coefficients of limitations, right hand amounts of goals and 

coefficients of the applied variables in target function are inputs of the mathematical model. Constants 

that are determined through the collected documents and analyzed data before solving the model include 

the following figures:  

 

2-6 Systemic limitations  

As we know systemic limitations constitute one part of an goal programming model. These limitations are 

restraints which limit having access to objectives. Among such limitations that are considered in this 

survey we can refer to limitation of the needed raw materials to produce nonalcoholic beer and limitation 

of production capacity of production lines. The related parameters were obtained through studying 

internal information of the company and the transmitted information from various units such as industrial 

accounting, warehouses, production halls, marketing, sales and production planning. 
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2-7 Limitation of providing the required raw materials 

Preparing raw material is one of the problems of manufacturing companies. This becomes more 

complicated when such materials are of imported type. Given that Iran Behnoush Company imports a 

considerable volume of its raw materials limitation of raw materialsmust be regarded among essential 

limitations in designing the mathematical model for production planning in this company.  

 

3- Ideal production planning model 

3-1 Model variables    

i= characteristic of nonalcoholic beer based on type of packaging and capacity of the product (1-bottle 

330 cc, 2-can 330 cc, 3- can 500 cc, 4-rotational 280 cc, 5- rotational 330 cc, 6-PET 330 cc, 7- PET 1000 

cc, 8- PET 1500 cc) 

j= characteristic of production line of products based on nonalcoholic beer packaging (1- bottle, 2-can, 3-

rotational, 4-PET) 

t= characteristic of months of production planning (1- April, 2- May, 3- June, …, 12- March) 

m= characteristic of the usable raw material in manufacturing nonalcoholic beer (1- malt, 2- hop, 3- 

HFCS, 4- citric acid, 5- ascorbic (vitamin c)) 

Xit= production rate of nonalcoholic beer with packaging and liter i in time period t 

Fi= warehouse cost of each nonalcoholic beer unit with packaging and liter i 

Bi= profit of each nonalcoholic beer unit with packaging and liter i 

Rm= amount of raw materials of type m that is available in one year 

Ci= real production capacity of the production line j during the year 

Sit=amount of the unprovided demand (missed sales) of nonalcoholic beer with packaging and liter i in 

period t  

Nit= number of nonalcoholic beer with packaging and liter i stored in period t  

Emi=amount of raw materials of kind m that is used to produce nonalcoholic beer with packaging and liter 

i 

d1
+
= positive deviation from the goal of maximum return on sales 

d1
-
= negative deviation from the goal of maximum return on sales 

d2
+
=positive deviation from the goal of unprovided demand of products (missed sales)  

d2
-
=negative deviation from the goal of unprovided demand of products (missed sales)  

d3
+
=positive deviation from the goal of decreasing the amount of time to store productions 
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d3
-
=negative deviation from the goal of decreasing the amount of time to store productions 

G1= maximum level of the expected return on sales 

G2= maximum level of the intended cost due to missed sale of products 

G3= maximum level of the intended cost due to the stored products 

 

3-2 Proposed model of goal programming 

Minimize Z=  

Subject To : 

 

 

 

 

 

I=1, 2, …, 8 

J=1, 2, …, 4 

T=1,2, …, 12 

M= 1, 2, …, 5 

All Variable≥0 
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4- Solving the model  

4-1 Methods of solving goal programming model  

Three goals are considered in the mathematical model that is designed for production planning in Iran 

Behnush Company:  

1- the goal to increase return on sales  

2- the goal to decrease losses due to missed sales of products  

3- the goal to decrease storage time of products  

Achieving each goal in an ideal model is a relative issue. Major purpose of the model is to achieve each 

goal and minimization of goal deviations in the target function or available function of ideal model has 

been defined as an objective. 

 

4-2 Obtained results from Lingo  

Undesirable deviations for each goal are defined as below in the available function of model: 

 

Table 1- management goals (Lingo) in 2011   

Type of the goal Undesirable 

deviation 

Standard of 

evaluation  

Increasing return on sales 15200000000 Rial 

Decreasing the losses due to missed sales 

of products 

570000000 Rial 

Decreasing storage time of products 4350000 Rial 

 

Table 2- management ideals (LINGO) in 2012  

Type of the goal Undesirable 

deviation 

Standard of 

evaluation 

Increasing return on sales 34000000000 Rial 

Decreasing the losses due to missed sales 

of products 

790000000 Rial 

Decreasing storage time of products 5000000 Rial 
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Table 3- validation of research goals in 2011 and 2012  

The execution 

year 

Scope of the first 

goal 

Scope of the second 

goal  

Scope of the third 

goal 

2011 96.2% Acceptable  94.3% Acceptable 91.3% Acceptable 

2012  91.5% Acceptable 92.1% Acceptable 90.0% Acceptable 

 

5- Conclusion  

It must be said that the model is designed for planning manufacturing Iran Behnoush company and 

according to the table (3) the increase in revenues (first goal) in  year 89, 96/2% goal set and in year 90, 

91/5% is predicted. To decrease the amount of damage arising from lost sales of goods (second goal) 

according table (3) See year 89 with satisfaction 94/3% in year and in anticipation of the realization of the 

vision outlined 92/1% in year 90. Also in the field of reducing the amount of storage products (third goal) 

with the realization 93/1% in year 89 and 90% in year 90 goals in face.  

It is because of high volume of orders by customers which is led to nonproduction of all demands besides 

limitation of maximum production of the company. It is concluded that a 3% improvement has been 

obtained by implementing the model using financial calculations and discussing about goals.   
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