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ABSTRACT 
 
 A proper production planning is a key condition to a production system success, which considers the real 
world resource limitations such as budget, time and labor. This study is undertaken to developagoal 
programming model in orderto optimize the daily productionof a small and medium enterprise (SME) in 
producing muffins, cupcakes, brownies, cream puff, cheese tarts and egg tarts. The three goals considered are 
maximizingthe daily sales profits, minimizingovertime, and maximizing the utility of machines used in 
theproduction of the bakery products.The LINDO 6.1 optimizer solver indicated that the SME has to review its 
profits target in line with its policy on overtime and time usage of its machines.  
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Introduction 
 
 Production planning is a complicated task that 
requires cooperation among multiple functional units 
in any organization. Planning is the consequence of a 
hierarchy of decisions dealing with different issues in 
the production environment [10].Astrong grasp of the 
environment in terms of customers, products and 
production processes is a must to design the best and 
efficient production planning system [9]. 
 In order to solve such multi-dimensional 
production planning problems, a flexible and 
practical methodology of goal programming (GP) 
approach can be used.The objective of carrying out 
this study is to develop a GP model to a real life 
production situation for a small and medium 
Enterprise (SME), Jemy’s Bakery, producing bakery 
products in the town of Pekan, Pahang. Due to the 
high demand of products and the selling price of 
bakery productsbeing relatively affordable, Jemy’s 
Bakery needs to optimize its production planning in 
order to compete with other bakeries in its vicinity. 
The optimization goals are maximizingits daily sales 
profit, minimizingovertime and maximizing the 
utility of machines used in the productionof muffins 
and cupcakes, brownies, cream puff, cheese tarts and 
egg tarts. 
 
Methodology: 
 
 The idea of GP techniques is initiated in 1955 by 
Charnes, Copper and Ferguson. It can be regarded as 
the most widely use multi-criteria decision making 

technique [11]. The modeling approach of GP does 
not attempt to maximize or minimize the objective 
function directly as in the case of conventional LP. 
Instead it seeks to minimize the deviations between 
the desired goals andthe actual results to be obtained 
according to the assigned priorities [1]. 
 The increasing popularity of goal programming 
and usefulness for decision-making policies has been 
aimed at optimizing various resources, such as 
scheduling political visits[5], pineapple nutrient 
management [7], recreational activities [3], food 
products distribution[2], stock market portfolio [8], 
chilli nutrient management [6] and university library 
allocation [4]. 
The general form of a GP problem may be expressed 
as 
 
Minimize  

 
subject to 

 
     
    

 
where  is the amount by which goal i is 
underachieved,  is the amount by which goal i is 

overachieved,  are the variables in 
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the goal equations,  are the targets 
or goals, and  are the coefficient of the variables. 

 The summary of data set used in this study is 
given in Table 1, Table 2, Table 3 and Table 4. 
Table 1 shows the cost, price and profit for each 
product. 

 
Table 1: Profit for each product. 

Products Costs (RM) Prices (RM) Profits (RM) 
Muffin 0.24 1.00 0.76 
Cupcake 0.38 2.00 1.62 
Brownie 0.42 1.50 1.08 
Cream Puff 0.14 1.00 0.86 
Cheese Tart 0.26 1.20 0.94 
Egg Tart 0.19 1.00 0.81 

 
Table 2 shows the major ingredients for each product for one unit in grams. 
 
Table 2: Ingredients for each product. 

 Muffin Cupcake Brownie Cream Puff Cheese Tart Egg Tart 
Flour 9.125 8.333 2.857 4.167 8.285 8.285 
Margarine 8.425 5.000 1.714 4.833 4.857 4.857 
Sugar 11.250 9.370 7.143 2.667 2.143 2.571 
Egg 9.000 10.000 3.428 8.000 2.428 5.000 
Topping - 11.000 6.667 - - - 
Evaporated 
Milk 

- - - 4.167 - 5.714 

Cream Cheese - - - - 3.571 - 

 
Table 3 shows the total raw materials available per day in grams. 
 
Table 3:Raw material available per day. 

Raw Material Total available per day (gram) 
Flour 4500 
Margarine 3500 
Sugar 3500 
Egg 4000 
Topping 1500 
Evaporated Milk 1000 
Cream Cheese 400 

 
Table 4 shows the time requiredto produce each product (in minutes). 
 
Table 4: Time taken procedure for each product. 

 Muffin Cupcake Brownie Cream Puff Cheese Tart Egg Tart 
Labor 0.25 1.5 1.0 1.0 0.75 0.75 
Machine 1.5 1.25 1.0 0.5 0.5 0.5 

 
 Jemy’s Bakery would like to achieve a 
satisfactory profitlevel of RM600 per day, minimize 
overtime and do not want to use less than480minutes 
usage of baking machine to ensure that the products 
are not undercooked. 

Therefore the structure of the study model can be 
formulated as below: 
Minimize  
subject to 
Goal constraints 

 

 
Hard constraints       
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Results and Discussion 
 
 Based on the problem formulation and set of 
constraintsabove, the goal programming problem is 

then being solved by using the LINDO 6.1 optimizer 
solver package. 

 

 
 
Fig. 1: LINDO Output result. 
 
 Based on the output as illustrated in Figure 1, 
the optimal solution suggested that Jemy’s Bakery 
should produce 128units of muffins, 116units of 
cupcakes, 33units of brownies, 58units of cream 
puff, 112units of cheese tarts and 132units of egg 
tarts  per day in order to optimize their production. 
The fact that the optimal value of Z is not zero 
indicates that at least one of the goals is not met 
with an underachievement value  of 
the profit target. Conversely, the labor overtime goal 
and machine utilization goal are satisfied since 

 Hence, Jemy’s Bakery daily profit is 
expected to be RM582.98 given the constraints on 
labour, machine usage and raw materials. 
 
Conclusion: 
 
 The goal programming model is found to be 
useful for small and medium enterprises to gauge 
their profits based on their labour, machine use and 
raw materials requirements. Of course this study can 

be further extended with regard to the flavour 
varieties of the products such as chocolate, 
strawberry and vanilla and to other SME’s with their 
own unique constraints in accordance to their 
required goals peculiar to their trade. The number of 
goals to be considered can also be increased based 
on the desirability of the decision maker in relation 
to their aspired objectives. 
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