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Abstract  
Formulating a model has always been a helpful technique in determining certain solutions with respect to certain 
constraints. In the business world, one technique would be the Goal Programming Model. This paper focuses on the 
utilization of this technique for a certain business owner of a cake shop. The researchers were able to gather different 
data such as costs, and historical data that would help in determining dependent variables needed for formulation. 
Different system and goal constraints were also listed in order to set parameters with respect to the performance of the 
business. The researchers then used Excel Solver in order to solve for the values of decision and deviational variables 
in order to find the optimal solution for this problem. In the findings, the researchers were able to conclude variables 
in which all the goals were achieved with respect to the system and goal constraints. The researchers were also able 
to provide a Goal Programming Formulation in which it is said to have the ability to help the business owner for 
improvement and certain adjustments.  
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1. Introduction   
When COVID–19 strike, the world became full of uncertainties (Baker et al. 2020). Everybody’s lives stopped for a 
while, and everything was made to be done at home. Lockdowns and social distancing were implemented all around 
the world which made economies sleep for some time. During the first two months after its arrival, strict 
implementation of social distancing was at its peak and all business industries crashed (Fairlie, 2020). Among these 
companies, small businesses were the ones that got affected the most just several weeks after the pandemic’s outbreak. 
In the US alone, it was estimated that 43% of small businesses closed around that time (Bartik et al., 2020). Those 
numbers are just in the USA, a first world country, and the effects are much more in the Philippines where after more 
than a year later, lockdowns and community quarantines are still being implemented. However, people are learning to 
cope with the stay-at-home setup and the pandemic made way to homemade goods to prosper. Among all the goods 
being offered, food is the most profitable right now. These businesses that opened during the pandemic are mostly 
online with no physical store just like the study focus of this research paper which is a cake business. Since, the virus 
is still not under control, the risk of the economy failing is still high that is why maximizing the resources of a business 
and making sure that all costs are minimized while profit is maximized is important while keeping the newly open 
store interesting and engaging to the customers by offering variety of products as well as extra services like free 
delivery which the owner should consider in the budgeting. However, not everything can be offered by the company 
without adding cost that is why prioritization of certain goals or rather offering should be identified by the owner. This 
means that the business owner will try to choose the best alternative based on the set priorities that they set.  
 
1.1 Research Gap  
As our world continues to shift to a new normal, the businesses that were once closed are starting to come back, for 
the livelihood of the people to continue and for the economy to be restored. The goal programming approach has been 
used in the business world a lot and for a while now, however there aren’t many studies published in the sector of food 
and in particular, the bakery industry. There are only a few studies published and they vary in the type of products 
they create and the type of ingredients that they use. This is because of the period where stores including bakeries 
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were out of business, making the resources for literature limited in the time being. The application of the goal 
programming approach and other models are not prevalent in small businesses with the assumption that they are more 
applicable to corporate setting and that's why the researchers have chosen this field to focus on a sector that is often 
overlooked. Clearly there is a gap of information in the field of study that the researchers have chosen, and this would 
be addressed in the study and for the future literature related to this topic. Even though there was a gap of information 
in the past year due to the pandemic, the academe moved on to a more online setup in the comfort of their own homes 
that is why we do not need to worry about the gap because it will be filled in the times ahead.  
The results of the study will benefit the owner of the business mainly especially in the time of a pandemic where 
businesses are still starting out and still finding their ways in. With this study, it can help the business owners to 
identify the perfect mix and solution in consideration of the goals and constraints of the shop. The results of this study 
will benefit the society because the application of goal programming is renowned in the business world, and it plays 
a significant role in the application of mathematical models. The future researchers that will tackle a similar field can 
use the study as a reference and basis especially those in the food sector, mainly bakeries. This study is beneficial to 
start up owners because it can serve as a guide, knowing that there is an underrepresentation of the small businesses 
in the published articles available, it is hard to find studies to relate with. For the researchers, it will help them to use 
the goal programming approach in a real business which is essential for engineering students to know and use.  
 
1.2 Objectives  
• Provide an optimal policy for the business with respect to the given data.   
• Determine on how flexible the capabilities of the business can be.  
  
2. Literature Review  
A study conducted by Mannan H. & J. (n.d.) focused on the Operating Cost Distribution of an Organization/Institution. 
They used a Goal Programming Approach wherein this method was focused on five goals in order of priorities namely, 
Employment Benefits, General Expenses, Capital Expenditure, Revenue, and the Total Budget. In the end of the study, 
they were able to present a formulation of the decision variables, objective functions, deviational variables, and 
constraints. They have suggested that an active operating cost monitoring team should be monitoring the operating 
costs of the institution timely.  
 
A study performed by Budiawati & Sarno (2018). The study states when a company usually is growing and still in the 
starting phase, the management is likely to do all the decision making in the internal decisions. When the company 
has reached a specific size, Standard operational procedure (SOP) is the vital factor to assist the company to assess 
further than what they are doing now, and it helps the company to make decisions on how to move forward. In the 
study, the researchers used the Goal Programming in optimizing time and cost. This chosen approach boosts the 
business process with the usage of analysis of multi objective problems. The results of the study indicate that the time 
was lessened by about 40% and the cost was diminished by about 37% which displays development in the performance 
of the process of the business.  
 
According to a study done by Ezra et al. (2020), goal optimization is an optimization technique which takes into 
consideration more than one object with objective function are provided with a goal or target to be achieved. The 
focus of the study is to create a goal programming model that could be utilized to optimize the day-to-day production 
of a Pastry Company. The goals that are wanted are the maximization of the daily sales, minimization of the cost of 
the production and the maximization of the utilization of the machines used in making the products of the company. 
The data were extracted from the company’s products which are bread, cake, chinchin, meat pie and fish pie and they 
were based on the daily production and the recorded sales of the company. The application of the weights and the 
preemptive solutions were seen in the study. In the analyses, Tora software was utilized and based on this, it was 
concluded that neither was superior to each other, and that each technique was made to satisfy the preferences of the 
decision maker.  
 
An application of the goal programming was seen in a study executed by Kumar (2019). According to the study, an 
applicable constructive planning is a vital condition to the success of the production system in which it takes into 
consideration the resource limitation that can be encountered in the real world like budget, time and labor. The study 
was done to develop a goal programming model which enables the optimization of the day-to-day production of a 
small-scale industry. The paper exhibits a weighted pre-emptive priority goal programming procedure for modelling 
and solving in which five bakery products are considered in terms of its priorities and resources.  
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A study conducted by Kaçmaz et al. (2019) states that at present time, resource utilization and management are highly 
prioritized for business. They try to have a profit by giving high levels of efficiency from the sources that are available 
and that is including their labor force. That’s why scheduling that’s based on personnel satisfaction has become a vital 
problem in the past years. The goal of the study is to give out better service by distributing personnel to different shifts 
that are considered fair and balanced. Different assignments points are given for the departments in which the 
personnel will work. Every worker is assigned to the best department as possible. A goal programming method was 
utilized, and the results show that they were significantly better compared to other methods conducted.  
 
The research of “Production Planning Optimization Using Goal Programming Method in Habibah Busana” conducted 
by Anggraeni, W., Vinarti, R. A., Tyasnurita, R., & Permatasari, J. (2015, December 4). is a business company that 
desires to optimize production planning through the implementation of the Goal programming method. The business 
itself creates moslem fashion and mukena for children. Through the use of the goal programming method, it aims to 
achieve or find a combination of the number of products by considering multiple objectives such as maximizing 
revenue, minimizing the production costs and maximizing machine usage. The result of the study displayed how many 
products should be produced to achieve the most optimal production results that is suitable to the objective of the 
company. 
  
Sevebeck, W.R. & Lee, S.M. (n.d) wrote an article entitled Goal Programming for Decision Analysis in Government. 
In this article, they presented different example problems wherein they provided the formulation of the given data and 
solved the different optimal policies which corresponds to the given goal constraints. They have concluded that the 
goal programming model have important advantages. They mentioned that considerable time can be save in planning 
economic related activities, results of the model of a particular problem can be used for planning, readjustments of 
goals, and reevaluation of constraints, etc. This model helps identify critical interrelationships and define the relative 
importance of various objectives.  
 
Kliestik, T., Misankova, M., Bartosova, V. (2015) conducted a study entitled Application of Multi Criteria Goal 
Programming Approach for Management of the Company. In their study, the researchers based on a provided literature 
review of business plans of a company’s management with general strategic goals. This was then put into the Goal 
Programming approach in solving the optimal policies. In their conclusion, they mentioned that the Goal Programming 
model can be a powerful tool which allows to model the collective decision analysis needed by a business to the 
context of globalization and competitiveness.  
 
A study conducted by Colapinto, C., Jayaraman, R., and La Torre, D. (2019) entitled Goal Programming Models for 
Managerial Strategic Decision Making focused on the use of Goal Programming model in terms of decision making 
and analysis on the managerial sector and its strategies. They presented formulations and solutions in solving their 
given a set of data. In their conclusion, they mentioned that in the supply chain management, the simultaneous profit 
maximization, minimization of inventory costs, etc., this creates an impact in which this model will be required since 
it's a multi-objective approach.  
 
In a study conducted by Osmani, F., Kochov, A., & Ilazi, M. (2019, November 4), called “Application of Goal 
Programming in the Management of the Installation of the Heating System in Non-Business Facilities”. The study 
aims to come up with a sustainable example or system in the area of operation for management and installation of 
components of heating systems of a company. The goal of the research was to achieve two goals at the same time that 
would satisfy each. The goals include making a profit equal to the company’s goal and another is to minimize the total 
time of the testing. In the research’s conclusion, they recommended to have 4 employees performing in assembly of 
5 radiators. Doing so can also reduce the time of the electric boiler testing from 2 to 1.75 hours regarding the workforce 
and operation.   
 
A study conducted by Esmeria, G. (n.d.) called “An Application of Goal Programming in the Allocation of Anti-TB 
Drugs in Rural Health Centers in the Philippines”, the study focuses on coming up with a programming model that 
will help figure an optimal allocation in the moving of drugs to various health centers especially in the rural areas of 
the country. Where it aims to achieve a higher cure rate of patients possessed with tuberculosis after the formatting 
and implementation of the programming model. In conclusion of the research, it can be said that the limited supply in 
the health centers do play a role in its affect to the system of allocation of the drugs mainly the Type I and Type II 
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anti-TB drugs. Where they stated that if this supply is not limited and given the right tool, then the limitation can be 
solved.  
 
A study conducted by Yahia-Berrouiguet, A., & Tissourassi, K. (2015, November 2), called “Application of Goal 
Programming Model for Allocating Time and Cost in Project Management: A Case Study from the company of 
construction Seror”. This is a research whose objective is to make use of goal programming in the project 
management problem of the company. The researchers of this study focused on an existing programming model that 
was proposed by Mubiru in which the purpose is to allocate the time and cost in the area of project management. In 
conclusion, the researchers found out that the model itself does provide satisfactory levels of achievement for 
managing the three projects given their goals. However, the researchers stated that the for the solution value of (0) 
for time for allocation is seemed as impractical and insufficient since the project could fail in the absence of the 
planning phase.  
 
According to Lee and Nicely (1974) in their paper “Goal Programming for Marketing: A Case Study”, goal 
programming handles multiple goals in multiple dimensions unlike LP that is unidimensional. This is because LP 
has a dimensional limitation that it can yield an infeasible solution because all constraints should be coordinated 
with each other. Having a constraint or limitation that will contradict each other would not allow a solution to 
surface in LP. However, goal programming, allows the conflicting goals to be combined with each other by showing 
the tradeoffs of each alternative. It also yields numerous solutions based on the order of priorities of the company 
aims. In comparison also to LP that maximizes or minimizes the objective function, GP does the same but to the 
deviation of the goals.   
 
In the paper of Gaspar-Wieloch (2020), she tried to create based on her own term a “novel method” for uncertain 
problems under the goal programming mathematical method.  This method is well-known approach to multi-criteria 
decision making. This programming method leads to compromised solution where weights show the importance of 
certain goals from the others. In this paper, Gaspar-Wieloch identified GP as a method specially designed for problems 
that considers neutral criteria. These criteria do not aim to maximize nor minimize the goal because they are specific 
values that the on using GP aims to attain.   
 
In the paper entitled “A Goal Programming Approach for Food Product Distribution of Small and Medium 
Enterprises” by Hassan and Ayop (2012), they applied GP in an emerging Small and Medium Enterprise in Malaysia. 
They focused on frozen products which are in very high demand in the country. Such method was used because the 
supply cannot meet the demand because of certain limiting factors that the business being analyzed had. In the paper, 
they had three objectives to be met which are to maximize the distribution of the five products being offered to three 
locations, maximize the profits and to of course minimize the overall cost. For this goal programming model, they 
utilized LINDO 6.1 which is an optimizer solver.  
  
3. Methods 
The researchers had an opportunity to directly communicate with a cake business owner and the access to the business 
data was permitted. The researchers collected the data from the cake business owner, which is a relative of one of the 
researchers. The importance of the goal programming was explained to the owner and a set of questions regarding the 
goals and constraints of the business were given to formulate the goal programming model of the business. The 
researchers requested the data of the business from the past month, and this was utilized in order to come up with the 
right-hand side values. The researchers have agreed that this is the most appropriate and efficient way to gather data 
given that the owner is a relative of one of the researchers and we do not need to go out of our respective houses amid 
the COVID-19 pandemic. 

The data was analyzed and the focus of the current situation of the business mainly focused on the accounting sector. 
The data were composed mostly of numerical data in terms of the cost, sales, and revenue of the business. The total 
number of cakes sold, and the selling price were also considered. The data were analyzed with the use of descriptive 
statistics such as the mean, frequency, count, and percentage. The means of the data were obtained and was converted 
into values of per weekly basis to have a consistent unit in both sides of the equation. The data of the cakes sold were 
counted for each variant of the product and the percentages of what makes up the total costs of the business are broken 
down into its components. After analyzing the data, the researchers have confirmed that the goal programming 
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approach is feasible for the given type of data and business, thus proceeding to the next step is enabled. The researchers 
obtained values of material cost, variable cost in percentage, profit in percentage, total sales for a batch of a specific 
cake and the total profit on the sales. However, the formulation of the goal programming model requires per unit 
values of the gross profit and material cost.  

4. Data Collection 

Table 1: Gross Profit per Unit of Cake 

Type of Cake Selling Price Cost Gross Profit 

Small Blueberry Cheesecake 275.50 196.79 78.71 
Small Blueberry Cheesecake 582.57 388.38 194.19 
Small Blueberry Cheesecake 796.70 569.08 227.62 
Chocolate Moist Cake 580.58 414.70 165.88  

Gross profit as stated in the tabulated costing from the owner was 40% of the cost of producing the cake except for 
the medium blueberry cheesecake which is at 50%. The production cost of each cake used for getting the value of 
gross profit however is given by the sum of material cost and overhead cost.  The actual formula used in obtaining the 
gross profit are as follow:  

• Medium Blueberry Cheesecake:  
Gross Profit  
= (0.50) x [Raw materials cost x (1+ Percent of overhead cost)] 
= (0.50) x [Raw materials cost x (1+ 0.30)] 
= (0.50) x (Raw materials cost x 1.30) 
• Other Three Cakes:  
Gross Profit  
= (0.40) x [Raw materials cost x (1+ Percent of overhead cost)] 
= (0.40) x [Raw materials cost x (1+ 0.30)] 
= (0.40) x (Raw materials cost x 1.30) 
 

Table 2: Number of Orders 

Type of Cake For the Whole Month Average per Week 

Small Blueberry Cheesecake 20 5 5 
Small Blueberry Cheesecake 5 1.25 2 
Small Blueberry Cheesecake 5 1.25 2 
Chocolate Moist Cake 22 5.5 6 
    

The number of orders that the researchers used as the right-hand side of the goal programming model is based on the 
actual sales on June 2021 of the shop. The researchers utilized this data to see if the latest sales of Blueberry 
Cheesecake will be able to meet goals 1 and 3. Using it for the model, we know that the number of cakes is doable 
and is possible to be the solution to the optimized model. However, for the chocolate moist cake, the owner set a 
desired number and limit on the numbers to be sold because it requires a lot more time to make. 

Table 3: Total Sales, Costs and Gross Profit per Week 

Type of Cake Average per 
Week Sales Material 

Cost 

Total 
Variable 

Cost 
Gross Profit 
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Small Blueberry Cheesecake 5 1,377.50 756.88 983.95 393.55 
Small Blueberry Cheesecake 2 1,165.14 597.51 776.76 388.38 
Small Blueberry Cheesecake 2 1,593.40 875.51 1,138.16 455.24 
Chocolate Moist Cake 6 3,483.48 1,914.00 2,488.20 995.28 
 Total: 7,619.52 4,143.90 5,387.07 2,232.45 

 

Goal Programming Formulation 
Subject to: 
X1 = number of small blueberry cheesecakes 
X2 = number of medium blueberry cheesecakes  
X3 = number of large blueberry cheesecakes 
X4 = number of chocolate moist cakes 
 
Objective Function: 
Maximize the profit given the set of constraints. 
𝑴𝑴𝑴𝑴𝑴𝑴 𝒁𝒁 =  𝑷𝑷𝟏𝟏𝒅𝒅𝟏𝟏

− + 𝑷𝑷𝟐𝟐𝒅𝒅𝟐𝟐
− + 𝑷𝑷𝟐𝟐𝒅𝒅𝟑𝟑

− + 𝑷𝑷𝟐𝟐𝒅𝒅𝟒𝟒
− + 𝑷𝑷𝟐𝟐𝒅𝒅𝟓𝟓

− +  𝑷𝑷𝟑𝟑𝒅𝒅𝟔𝟔
− +  𝑷𝑷𝟒𝟒𝒅𝒅𝟕𝟕

+  
 
System Constraints: 
Budget (Material Cost): 5,000 per week 
𝟏𝟏𝟓𝟓𝟏𝟏.𝟑𝟑𝟑𝟑𝑿𝑿𝟏𝟏 + 𝟐𝟐𝟐𝟐𝟑𝟑.𝟕𝟕𝟓𝟓𝑿𝑿𝟐𝟐 + 𝟒𝟒𝟑𝟑𝟕𝟕.𝟕𝟕𝟓𝟓𝑿𝑿𝟑𝟑 + 𝟑𝟑𝟏𝟏𝟐𝟐𝑿𝑿𝟒𝟒 ≤ 𝟓𝟓,𝟎𝟎𝟎𝟎𝟎𝟎  
Non-negativity Constraint 
𝐗𝐗𝟏𝟏,𝑿𝑿𝟐𝟐,𝑿𝑿𝟑𝟑,𝑿𝑿𝟒𝟒 ≥ 𝟎𝟎  
 
Goal Constraints: 
(1) Reach the target gross profit of 2,000 pesos 
 𝟕𝟕𝟑𝟑.𝟕𝟕𝟏𝟏𝑿𝑿𝟏𝟏 + 𝟏𝟏𝟐𝟐𝟒𝟒.𝟏𝟏𝟐𝟐𝑿𝑿𝟏𝟏 + 𝟐𝟐𝟐𝟐𝟕𝟕.𝟔𝟔𝟐𝟐𝑿𝑿𝟏𝟏 + 𝟏𝟏𝟔𝟔𝟓𝟓.𝟑𝟑𝟑𝟑𝑿𝑿𝟏𝟏  +  𝒅𝒅𝟏𝟏

− −  𝒅𝒅𝟏𝟏
+ =  𝟐𝟐,𝟎𝟎𝟎𝟎𝟎𝟎  

(2) Produce at least 5 small blueberry cheesecakes  
𝑿𝑿𝟏𝟏  +  𝒅𝒅𝟐𝟐

− −  𝒅𝒅𝟐𝟐
+ = 𝟓𝟓  

(2) Produce at least 2 medium blueberry cheesecakes 
𝑿𝑿𝟏𝟏  +  𝒅𝒅𝟑𝟑

− −  𝒅𝒅𝟑𝟑
+ = 𝟐𝟐  

(2) Produce at least 2 large blueberry cheesecakes 
𝑿𝑿𝟏𝟏  +  𝒅𝒅𝟒𝟒

− −  𝒅𝒅𝟒𝟒
+ = 𝟐𝟐  

(2) Produce at least 8 chocolate moist cakes 
𝑿𝑿𝟏𝟏  +  𝒅𝒅𝟓𝟓

− −  𝒅𝒅𝟓𝟓
+ = 𝟑𝟑  

(3) Sell at least amounting to 8,000 pesos (SP) 
𝟐𝟐𝟕𝟕𝟓𝟓.𝟓𝟓𝟎𝟎𝑿𝑿𝟏𝟏 + 𝟓𝟓𝟑𝟑𝟐𝟐.𝟓𝟓𝟕𝟕𝑿𝑿𝟐𝟐 + 𝟕𝟕𝟐𝟐𝟔𝟔.𝟕𝟕𝟎𝟎𝑿𝑿𝟑𝟑 + 𝟓𝟓𝟑𝟑𝟎𝟎.𝟓𝟓𝟑𝟑𝑿𝑿𝟒𝟒 +  𝒅𝒅𝟔𝟔

− −  𝒅𝒅𝟔𝟔
+ =  𝟑𝟑,𝟎𝟎𝟎𝟎𝟎𝟎   

(4) Produce at most 12 chocolate moist cake 
𝑿𝑿𝟒𝟒 + 𝒅𝒅𝟕𝟕

− −  𝒅𝒅𝟕𝟕
+ = 𝟏𝟏𝟐𝟐 

 
5. Results and Discussion 
 
5.1 Numerical Results 
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Table 4: Simplex Method Template in Excel 

The simplex solver in the goal programming problem being solved requires a standard table that will be used multiple 
times. This is because the problem has priorities. Each priority must be solved using the excel solver one at a time. 
Having a goal getting a value in a deviational variable that is not ideal on the iteration of that goal means that the goal 
was not met.    

Table 5: Summary of Iterations of Excel Solver Runs for Goal 1, 2. 3, and 4 

Under the Excel Solver Run 1 results, according to the obtained results in the excel solver results of goal 1, which is 
to achieve a gross profit of at least 2000 pesos per week, it can be stated that the cakeshop should achieve a unit profit 
of 78.710 for each small blueberry cheesecake, 194.190 for each medium blueberry cheesecake, 227.620 for each 
large blueberry cheesecake, and 165.880 for each moist chocolate cake. These values given by the solver states that 

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 Solution Max. Z 0.0000
X1 X2 X3 X4 d1- d1+ d2- d2+ d3- d3+ d4- d4+ d5- d5+ d6- d6+ d7- d7+

Coefficients

X1 X2 X3 X4 d1- d1+ d2- d2+ d3- d3+ d4- d4+ d5- d5+ d6- d6+ d7- d7+
Goal Constraints

Goal 1 78.710 194.190 227.620 165.880 1 -1 0.0000 = 2,000 (>=)
Goal 2 1 1 -1 0 = 5 (>=)
Goal 2 1 1 -1 0 = 2 (>=)
Goal 2 1 1 -1 0 = 2 (>=)
Goal 2 1 1 -1 0 = 8 (>=)
Goal 3 275.500 582.570 796.700 580.580 1 -1 0.0000 = 8,000 (>=)
Goal 4 1 1 -1 0 = 12 (<=)

System Constraints
Budget 151.380 298.750 437.750 319.000 0.0000 <= 5,000

Goal No.: 

Constraints for the problem

0.0000 0.0000 10.0414 0.0000 0.0000 285.6282 5.0000 0.0000 2.0000 0.0000 0.0000 8.0414 8.0000 0.0000 0.0000 0.0000 12.0000 0.0000 Solution Max. Z 0.0000
X1 X2 X3 X4 d1- d1+ d2- d2+ d3- d3+ d4- d4+ d5- d5+ d6- d6+ d7- d7+

1 Coefficients

Constraints for the problem
X1 X2 X3 X4 d1- d1+ d2- d2+ d3- d3+ d4- d4+ d5- d5+ d6- d6+ d7- d7+

Goal Constraints
Goal 1 78.710 194.190 227.620 165.880 1 -1 2,000.00 = 2,000 (>=)
Goal 2 1 1 -1 5.00 = 5 (>=)
Goal 2 1 1 -1 2.00 = 2 (>=)
Goal 2 1 1 -1 2.00 = 2 (>=)
Goal 2 1 1 -1 8.00 = 8 (>=)
Goal 3 275.500 582.570 796.700 580.580 1 -1 8,000.00 = 8,000 (>=)
Goal 4 1 1 -1 12.00 = 12 (<=)

System Constraints
Budget 151.380 298.750 437.750 319.000 4,395.63 <= 5,000

 

   

 
 
 
 
 
 
 
 

 

 

   

 
 
 
 
 
 
 
 

 

 

   

 
 
 
 
 
 
 
 

 

Goal No.: 1

  

  

  

 

   

 
 
 
 
 
 
 
 

 

5.0000 2.0000 2.0000 8.0000 0.0000 564.2100 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 780.6800 4.0000 0.0000 Solution Max. Z 0.0000
X1 X2 X3 X4 d1- d1+ d2- d2+ d3- d3+ d4- d4+ d5- d5+ d6- d6+ d7- d7+

1 1 1 1 Coefficients

Constraints for the problem
X1 X2 X3 X4 d1- d1+ d2- d2+ d3- d3+ d4- d4+ d5- d5+ d6- d6+ d7- d7+

Goal Constraints
Goal 1 78.710 194.190 227.620 165.880 1 -1 2,000.00 = 2,000 (>=)
Goal 2 1 1 -1 5 = 5 (>=)
Goal 2 1 1 -1 2 = 2 (>=)
Goal 2 1 1 -1 2 = 2 (>=)
Goal 2 1 1 -1 8 = 8 (>=)
Goal 3 275.500 582.570 796.700 580.580 1 -1 8,000.00 = 8,000 (>=)
Goal 4 1 1 -1 12 = 12 (<=)

System Constraints
Budget 151.380 298.750 437.750 319.000 4,781.90 <= 5,000

 

   

 
 
 
 
 
 
 
 

 

 

   

 
 
 
 
 
 
 
 

 

  

Goal No.: 2
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5.0000 2.0000 2.0000 8.0000 0.0000 564.2100 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 780.6800 4.0000 0.0000 Solution Max. Z 0.0000
X1 X2 X3 X4 d1- d1+ d2- d2+ d3- d3+ d4- d4+ d5- d5+ d6- d6+ d7- d7+

-1 Coefficients

Constraints for the problem
X1 X2 X3 X4 d1- d1+ d2- d2+ d3- d3+ d4- d4+ d5- d5+ d6- d6+ d7- d7+

Goal Constraints
Goal 1 78.710 194.190 227.620 165.880 1 -1 2,000.00 = 2,000 (>=)
Goal 2 1 1 -1 5 = 5 (>=)
Goal 2 1 1 -1 2 = 2 (>=)
Goal 2 1 1 -1 2 = 2 (>=)
Goal 2 1 1 -1 8 = 8 (>=)
Goal 3 275.500 582.570 796.700 580.580 1 -1 8,000.00 = 8,000 (>=)
Goal 4 1 1 -1 12 = 12 (<=)

System Constraints
Budget 151.380 298.750 437.750 319.000 4,781.90 <= 5,000

  

  

  

Goal No.: 4

 

   

 
 
 
 
 
 
 
 

 

 

   

 
 
 
 
 
 
 
 

 

5.0000 2.0000 2.0000 8.0000 0.0000 564.2100 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 780.6800 4.0000 0.0000 Solution Max. Z 0.0000
X1 X2 X3 X4 d1- d1+ d2- d2+ d3- d3+ d4- d4+ d5- d5+ d6- d6+ d7- d7+

1 Coefficients

Constraints for the problem
X1 X2 X3 X4 d1- d1+ d2- d2+ d3- d3+ d4- d4+ d5- d5+ d6- d6+ d7- d7+

Goal Constraints
Goal 1 78.710 194.190 227.620 165.880 1 -1 2,000.00 = 2,000 (>=)
Goal 2 1 1 -1 5 = 5 (>=)
Goal 2 1 1 -1 2 = 2 (>=)
Goal 2 1 1 -1 2 = 2 (>=)
Goal 2 1 1 -1 8 = 8 (>=)
Goal 3 275.500 582.570 796.700 580.580 1 -1 8,000.00 = 8,000 (>=)
Goal 4 1 1 -1 12 = 12 (<=)

System Constraints
Budget 151.380 298.750 437.750 319.000 4,781.90 <= 5,000

 

   

 
 
 
 
 
 
 
 

 

  

  

Goal No.: 3
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goal 1 is achieved since the outcome of these mentioned recommended values has resulted to a gross profit of 2285.6 
which is greater than the right-hand side of achieving a gross profit of at least 2000 pesos per week. 

For the obtained results in the excel solver goal 2, for the first, second and fourth equations of goal 2 it can be stated 
that the cakeshop should produce 1 small blueberry cheesecake for the first equation, 1 medium blueberry cheesecake 
for the second equation, and 1 moist chocolate cake for the fourth, but it will result to a value of 0. Therefore, the goal 
of these 3 equations is not achieved since all are less than the right-hand side values of 5, 2, and 8 respectively. While 
for the third equation, it can be stated that the cakeshop should produce 1 small blueberry cheesecake and the outcome 
of producing this amount of small blueberry cheesecake would yield a value of 10.041 which is greater than the right-
hand side value of 2, therefore we can say that the third equation of goal 2 is achieved. 

For the obtained results in the excel solver goal 3, which is to sell at least 8,000 pesos worth of cakes. It can be stated 
that the cakeshop should sell a small blueberry cheesecake for 275.500 each, sell a medium blueberry cheesecake for 
582.570 each, sell a large blueberry cheesecake for 796.700 each, and sell a moist chocolate cake for 580.580 each. 
These values given by the solver states that goal 3 is achieved since the outcome of these mentioned recommended 
values has resulted to a value of 8000 which is equal to the right-hand side of reaching to sell amounting to 8000 
pesos. 

For the obtained results in the excel solver goal 4, which is to produce at most 12 chocolate moist cake. It can be stated 
that the cakeshop should produce 1 moist chocolate cake which will yield a value of 0. Therefore, since it is less than 
the right-hand side value of 12, we can conclude that goal 4 is achieved. 

Table 6: Summary of the Results of the 2nd Iteration 
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Table 7: Summary of the Results of the 3rd Iteration 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Under the Excel Solver Run 2, 3 and 4 results, according to the obtained results in the excel solver results of goal 1, 
which is to achieve a gross profit of at least 2000 pesos per week, it can be stated that the cakeshop should achieve a 
unit profit of 78.710 for each small blueberry cheesecake, 194.190 for each medium blueberry cheesecake, 227.620 
for each large blueberry cheesecake, and 165.880 for each moist chocolate cake. These values given by the solver 
states that goal 1 is achieved since the outcome of these mentioned recommended values has resulted to a gross profit 
of 2564.2 which is greater than the right-hand side of achieving a gross profit of at least 2000 pesos per week. 

For the obtained results in the excel solver goal 2, for the first, second, third and fourth equations of goal 2 it can be 
stated that the cakeshop should produce 1 small blueberry cheesecake for the first equation, 1 medium blueberry 
cheesecake for the second equation, 1 large blueberry cheesecake for the third equation, and 1 moist chocolate cake 
for the fourth equation, these values given by the solver states that goal 2 is achieved since the outcome of these 
mentioned recommended values in these four equations has resulted to a value of 5, 2, 2, and 8 respectively, which 
are equal to the right-hand side values of 5, 2, 2, and 8 respectively. 

For the obtained results in the excel solver goal 3, which is to sell at least 8000 pesos worth of cakes. It can be stated 
that the cakeshop should sell a small blueberry cheesecake for 275.500 each, sell a medium blueberry cheesecake for 
582.570 each, sell a large blueberry cheesecake for 796.700 each, and sell a moist chocolate cake for 580.580 each. 
These values given by the solver states that goal 3 is achieved since the outcome of these mentioned recommended 
values has resulted to a value of 8000 which is equal to the right-hand side of reaching to sell amounting to 8000 
pesos. 
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For the obtained results in the excel solver goal 4, which is to produce at most 12 chocolate moist cake. It can be stated 
that the cakeshop should produce 1 moist chocolate cake which will yield a value of 8. Therefore, since it is less than 
the right-hand side value of 12, we can conclude that goal 4 is achieved. 

Based on the excel solver, the optimal solution is to produce 5 small blueberry cheesecakes, 2 medium and large 
blueberry cheesecakes, and 8 chocolate moist cakes. This combination of number of cakes will satisfy all the goals 
and optimize the model by reducing the variation of values obtained from the goal’s right-hand side.  
 
5.2 Proposed Improvements 
For the future researchers that will pursue a similar approach to a particular business, it is recommended to identify 
and assess all possible system and goal constraints to have the most accurate results. There may be factors that are 
overlooked, and these may result to inconsistencies. It is also recommended to apply the method to a business of a 
bigger scale as much as possible, in this way there are more factors to consider, resulting to more goals to be achieved 
or satisficed. Applying the utilized approach in this research to some businesses of small-scale may not be applicable 
due to the low number of goals and priorities, therefore the results may not be of great difference. It is important to 
evaluate first if the method is applicable first before proceeding with the goal programming approach. Though the 
business being discussed in this research study is indeed in the smaller scale, the business’ objectives and goals may 
not seem to be at a substantial level, which may not prove that the same results in this study may work exactly the 
way it is when compared to a larger scale business or an already well-known established business company. Therefore, 
future further studies of this method being applied in a larger business can definitely provide a compelling comparison 
in the use of Goal Programming and the level of their effects on a small- and large-scale business. Thus, opening the 
doors to new possibilities and discovery of new approaches. 

6. Conclusions 
The application of the Goal Programming approach can be used in all different aspects and venture in the business 
industry. As a matter of fact, the Goal Programming approach should be utilized more often especially in smaller 
businesses as this is a great way to achieve progress and reaching the desired goals set for a given period of time. This 
is important because effort and persistence is not always enough to bring a small business and turning it into a large 
striving business in the future. To do that, methods such as the Goal Programming approach is needed to tackle and 
identify the desired goals that can realistically be set and achieved through the use of the businesses data, resources 
and current operation capacity which this would differ among businesses. To conclude, the Excel Solver Run 2, 3 and 
4 results prove to be the best choices since they yield the best optimal results to achieve their respective goal constraints 
where all the goal constraints are achieved. But for the Excel Solver Run 1, there exists three unachieved goal 
constraints which is why Excel Solver Run 2, 3, and 4 are the best choices to run to achieve the best results in achieving 
the goal constraints with consideration of their respective priorities. 

References 

Anggraeni, W., Vinarti, R. A., Tyasnurita, R., & Permatasari, J. Production Planning Optimization Using Goal 
Programming Method in Habibah Busana. Journal of Advanced Management Science. 
http://www.joams.com/uploadfile/2014/0825/20140825101235463.pdf  2015 
Baker, S., Bloom, N., Davis, S., & Terry, S. COVID-Induced Economic Uncertainty. https://doi.org/10.3386/w26983 
2020 
Bartik, A. W., Bertrand, M., Cullen, Z., Glaeser, E. L., Luca, M., & Stanton, C. The impact of COVID-19 on small 
business outcomes and expectations. Proceedings of the National Academy of Sciences, 117(30), 17656–17666. 
https://doi.org/10.1073/pnas.2006991117 2020 
Budiawati, G.I., & Sarno, R. Time and Cost Optimization of Business Process Distribution Company Using Goal 
Programming. 2018 International Seminar on Application for Technology of Information and Communication, 29-34. 
2018 
Colapinto, C., Jayaraman, R., La Torre, D., Goal Programming Models for Managerial Strategic Decision Making. 
Available: 
https://www.researchgate.net/publication/330881461_Goal_Programming_Models_for_Managerial_Strategic_Decis
ion_Making  2019 

Proceedings of the International Conference on Industrial Engineering and Operations Management 
Monterrey, Mexico, November 3-5, 2021

© IEOM Society International 2648

http://www.joams.com/uploadfile/2014/0825/20140825101235463.pdf
https://www.researchgate.net/publication/330881461_Goal_Programming_Models_for_Managerial_Strategic_Decision_Making
https://www.researchgate.net/publication/330881461_Goal_Programming_Models_for_Managerial_Strategic_Decision_Making


Esmeria, G. (n.d.). An Application Of Goal Programming In The Allocation Of Anti-TB Drugs In Rural Health 
Centers In The Philippines . https://www.pomsmeetings.org/meeting2001/2001/cd/papers/pdf/Esmeria.pdf. 
Ezra, P. N., Oladugba, A. V., Ohanuba, F. O., & Opara, P. N. Goal Optimization of a Pastry Company. American 
Journal of Operational Research. http://article.sapub.org/10.5923.j.ajor.20201001.03.html#Ref. 2020 
Fairlie, R. The impact of COVID‐19 on small business owners: Evidence from the first three months after widespread 
social‐distancing restrictions. Journal of Economics & Management Strategy, 29(4), 727–740. 
https://doi.org/10.1111/jems.12400  2020 
Gaspars-Wieloch, H. A New Application for the Goal Programming—The Target Decision Rule for Uncertain 
Problems. Journal of Risk and Financial Management, 13(11), 280. https://doi.org/10.3390/jrfm13110280 2020 
Hassan N. A Goal Programming Approach for Food Product Distribution of Small and Medium Enterprises.Available: 
https://www.researchgate.net/publication/235631367_A_Goal_Programming_Approach_for_Food_Product_Distrib
ution_of_Small_and_Medium_Enterprises?fbclid=IwAR1t2g8jBSr557fNbSF1tyLLW3stmGsj9OliyRaVdYx9rqaXx
hmN0q3XWtQ 2012 
Kumar, Puligilla Prashanth. Goal Programming Through Bakery Production. International Journal of Scientific & 
Technology Research. 8. 3722-3725. 2019 
Kaçmaz, Safiye Özlem & Alakaş, Hacı & Eren, Tamer. Shift Scheduling with the Goal Programming Method: A Case 
Study in the Glass Industry. Mathematics. 7. 561. 10.3390/math7060561. 2019 
Kliestik, T., Misankova, M., Bartosova, Application of Multi Criteria Goal Programming Approach for Management 
of the Company. Available: http://www.m-hikari.com/ams/ams-2015/ams-113-116-2015/p/misankovaAMS113-116-
2015.pdf 2015 
Lee, S. M., & Nicely, R. E. Goal Programming for Marketing Decisions: A Case Study. Journal of Marketing, 38(1), 
24. https://doi.org/10.2307/1250163  
Mannan, J. & H. (n.d) Goal Programming: An Application to Operating Cost Distribution of an 
Organization/Institution. Available: 
https://www.krishisanskriti.org/vol_image/23Sep201506092506.pdf?fbclid=IwAR1PL0i5DS6-I6-Bv8Ariifs-
FF9A1wvKATveAV9gcEQGRpkG2BDfRacaHA 1974 
Osmani, F., Kochov, A., & Ilazi, M. APPLICATION OF GOAL PROGRAMMING IN THE MANAGEMENT OF 
THE INSTALLATION OF THE HEATING SYSTEM IN NON-BUSINESS FACILITIES. 
https://www.ijset.net/journal/2387.pdf. 2019 
Seveback, W.R. & Lee, S. M. (n.d) Goal Programming for Decision Analysis in Government. Available: 
http://web.hku.hk/~schu/Lee-GoalProgForDecisionAnalysis-Ch13(1972).pdf 1972 
Yahia-Berrouiguet, A., & Tissourassi, K. APPLICATION OF GOAL PROGRAMMING MODEL FOR 
ALLOCATING TIME AND COST IN PROJECT MANAGEMENT: A CASE STUDY FROM THE COMPANY OF 
CONSTRUCTION SEROR. http://elib.mi.sanu.ac.rs/files/journals/yjor/52/yujorn53p283-289.PDF. 2015 
 
Biography 

Lorenzo T. Caday is a BS Industrial Engineering student in Mapua University, Intramuros, Philippines. He is a 
current Publicity Committee Member of the Philippine Institute of Industrial Engineers Mapua Student Chapter (PIIE-
MSC).  

Krisanta Ana E. Draculan is a BS-MS Industrial Engineering student in Mapua University Philippines Intramuros 
campus. She is the current Secretary for Academic Affairs of the Mapua IE-EMG Student Council and participated in 
the 17th PIIE National Student Congress Quiz Bee in 2021 where her team won as 1st runner up. She, together with 
her team, then represented the NCR region for the national round.  

Jerome L. Liwanag is a BS Industrial Engineering student in Mapua University Philippines Intramuros campus. He 
was one of the candidates for the IE Night 2019 and won the first runner up Mr. IE in the pageant. He is the current 
Logistics Head of the Philippine Institute of Industrial Engineers Mapua Student Chapter (PIIE-MSC). 

Wajid A. Mariño is a BS Industrial Engineering student in Mapua University Philippines Intramuros campus. He is 
the current Vice President for External Affairs of the Philippine Institute of Industrial Engineers Mapua Student 
Chapter (PIIE-MSC). 

Proceedings of the International Conference on Industrial Engineering and Operations Management 
Monterrey, Mexico, November 3-5, 2021

© IEOM Society International 2649

https://www.pomsmeetings.org/meeting2001/2001/cd/papers/pdf/Esmeria.pdf
http://article.sapub.org/10.5923.j.ajor.20201001.03.html#Ref
https://www.researchgate.net/publication/235631367_A_Goal_Programming_Approach_for_Food_Product_Distribution_of_Small_and_Medium_Enterprises?fbclid=IwAR1t2g8jBSr557fNbSF1tyLLW3stmGsj9OliyRaVdYx9rqaXxhmN0q3XWtQ
https://www.researchgate.net/publication/235631367_A_Goal_Programming_Approach_for_Food_Product_Distribution_of_Small_and_Medium_Enterprises?fbclid=IwAR1t2g8jBSr557fNbSF1tyLLW3stmGsj9OliyRaVdYx9rqaXxhmN0q3XWtQ
https://www.researchgate.net/publication/235631367_A_Goal_Programming_Approach_for_Food_Product_Distribution_of_Small_and_Medium_Enterprises?fbclid=IwAR1t2g8jBSr557fNbSF1tyLLW3stmGsj9OliyRaVdYx9rqaXxhmN0q3XWtQ
http://www.m-hikari.com/ams/ams-2015/ams-113-116-2015/p/misankovaAMS113-116-2015.pdf
http://www.m-hikari.com/ams/ams-2015/ams-113-116-2015/p/misankovaAMS113-116-2015.pdf
https://www.krishisanskriti.org/vol_image/23Sep201506092506.pdf?fbclid=IwAR1PL0i5DS6-I6-Bv8Ariifs-FF9A1wvKATveAV9gcEQGRpkG2BDfRacaHA
https://www.krishisanskriti.org/vol_image/23Sep201506092506.pdf?fbclid=IwAR1PL0i5DS6-I6-Bv8Ariifs-FF9A1wvKATveAV9gcEQGRpkG2BDfRacaHA
https://www.ijset.net/journal/2387.pdf
http://web.hku.hk/%7Eschu/Lee-GoalProgForDecisionAnalysis-Ch13(1972).pdf
http://elib.mi.sanu.ac.rs/files/journals/yjor/52/yujorn53p283-289.PDF


Rene D. Estember is a Professor in the School of Industrial Engineering and Engineering Management at the Mapua 
University in Manila City, Philippines. He earned his B.S. in Management and Industrial Engineering from Mapua 
Institute of Technology, Master’s in Business Administration from Ateneo de Manila University, Master of Science 
in Industrial Engineering from the University of the Philippines, and finishing his Doctorate in Business 
Administration from the Pamantasan ng Lungsod ng Maynila (PLM), all located in the Philippines. He is presently 
undertaking consultancy work on quality management systems documentation and also involved as a regular resource 
speaker of a training company conducting technical trainings. His research interests include human factor and 
ergonomics, manufacturing, risk management and optimization  

 

 

Proceedings of the International Conference on Industrial Engineering and Operations Management 
Monterrey, Mexico, November 3-5, 2021

© IEOM Society International 2650




