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ABSTRACT 

 

This paper demonstrates the use of linear programming technique to optimize the production cost of Cartons at 

Shree Lakshmi Craft. The primary data is collected from the owner of the company. A linear programming 

problem (LPP) was framed based on the following constraints: raw materials, production capacity and demand 

per month. Further the LPP was solved using graphical method and simplex method (excel solver). The results 

showed that the company should manufacture 3,60,000 unit of cartons per month in order to minimize the cost 

of production.  
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INTRODUCTION 

 

Operations research helps in improving decision making by analytical methods. It is occasionally referred to as 

management science. OR gives optimal or nearly optimal answers for decision making problems. Real world objectives 

like minimizing risk, loss or cost and maximizing performance, profit or output are easily determined through OR.  

 

Linear programming is a mathematical technique where a linear function is minimized or maximized, which is 

subjected to multiple constraints. It has been a helpful decision-making tool for quantitative purposes in businesses, 

engineering, physical and social sciences. It began in the 1930s by a Russian mathematician and an American 

economist in the areas of manufacturing and economics. Their work was ignored at first but then used worldwide for 

transportation and allocation of resources during the World War II.  

 

Simplex Method is a standard technique in LP. Simplex method is used as a procedure to test various possible 

solutions. This method can be simply solved by the use of graphical representation of constraints. It is used for systems 

having inequalities of two variables only. 

 

This study shows the data of Shree Lakshmi Craft and how the company can reduce their cost of production. 

 

Shree Lakshmi Craft 

Shree Lakshmi Craft was founded in 2010 by Mr. Shishir Kumar in Bhiwadi, Rajasthan, India. 
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The company manufactures 100% kraft-paper based industrial packaging items. The main products manufactured are 

Monocartons and Mastercartons. 

 

Monocartons are also called unit single paper and are 100% pulp based. The manufacturing consists of the whole 

process from the raw materials (paper) being converted into the final product which includes designing, creasing, 

cutting, printing and pasting. It consists of small boxes and packaging such as the medicine covers, small gift boxes, 

etc. They are made by cutting of the paper and then further printing and pasting according to the orders, like the pattern, 

colours and dimensions. They can range from 50x25x10 mm to 10x5x5 inches. A temperature of 20 degrees Celsius 

has to be maintained for the printing of the monocartons which is done by air-conditioning in a closed and secure place 

in the factory.The raw material is received in square sheets piled up for monocartons whereas in rolled up sheets for 

mastercarton. The factory uses paper usually from 300-400 GSM. 

 

Mastercartons are also called shippers as they are used for the packing of appliances and other material which are 

transported or shipped to places and require heavy packaging and protection. The process of manufacturing the 

Mastercartons include cutting, designing, printing and stapling/pinning. It consists of home appliance boxes, furniture 

and other heavy material boxes, etc. They are made by a much thicker and stronger material then the monocartons. The 

raw material comes in the form of sheets rolled up and are cut according to the dimensions of the product. The thinnest 

mastercarton has 3 layers (2 plain & 1 zigzag) whereas the company can manufacture cartons as thick as 11 layers (6 

plain & 5 zigzag). 

 

A simple example of the difference in size of mono and master cartons can be taken with medicines. A strip of 

medicine tablet usually contains 10 tablets. A monocarton can have 10 such strips and a mastercarton can have 100 

such monocartons. Which shows that a monocarton can contain around 100 tablets whereas a mastercarton can contain 

around 10,000 tablets.There are machines and equipment installed in the factory which are required for the 

manufacturing of these cartons. From a simple paper cutting machine to a complex UV and thermal printing machine is 

available in the factory. 

 

There are a total of 80 employees working in the factory which includes 17 people working on the manufacturing of the 

monocarton and 32 people for the mastercarton. Other employees consist of the mangers and other personals as 

required for various jobs by the company.The space dedicated to storage of these boxes in the factory is 29x55x23 ft. 

 

LITERATURE REVIEW 

 

The OR applications for nationwide planning are covered in Section 2 of this study. Applications inside a mill arc are 

examined in Section 3. Section 4 addresses a "model for energy optimization", Section 5 a "model for production 

planning",  Section 6 a theoretical foundation for a "decision support system," and Section 7 the conclusion. This work 

[11] examines how operations research methods are used in the paper sector. At the nationwide, regional, and local 

levels of planning, OR approaches have been employed to create decisions that are more effective. However, there 

aren't many mills in India that use the OR method. There may be a number of causes for this delayed growth. 

 

Recent advancements in this field have their roots in the airline sector. The scheduling of aircraft and crew has been 

substantially enhanced as a result of using LP. It's also been applied to a range of assignment issues as shown in this 

article [6]. Take the karyotyping problem, where 46 chromosomes are divided into 24 groups.The improved simplex 

method, while computationally unsatisfactory, is by far the most popular approach for resolving linear programming 

issues, and its drawbacks are very occasionally encountered in real-world settings. The best solution is always found 

when utilising LP as an optimization method, which is its biggest benefit. 

 

The study [14] demonstrates the use of the LP technique to achieve the highest possible profit in the production of 

medicated soap by Kasmo Industry Limited. There are four different sales packages available for the medicated soap: 

1/pack, 3/per pack, 12/per pack, and 120/pack. The use of the linear programming technique reveals that the 

corporation can produce 18,893 units of one tablet pack and not produce any further tablet packages while still making 

an optimal profit of 2,71,296. 
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The goal of this study [8] is to determine how to produce soft drinks (coca cola) at a Nigeria Bottling Company to 

maximise profit.The findings suggest that two particular products should be developed in the facility. Based on the 

study's findings, the Nigeria Bottling Company's Ilorin factory should create more of Coke 50cl & Fanta Orange 50cl to 

please its customers, as well as more Sprite 50cl, Fanta Lemon 35cl and Schweppes Krest soda 35cl. Additionally, 

more Coke 50cl as well as Fanta Orange 50cl must be produced to increase profits because these two beverages are the 

biggest contributors to profit. 

 

The Usmer Water Company, Uyo's ideal production level is established using the linear programming technique in the 

study [1]. The company creates four main product categories: sachet bags of water, 50, 75, 1.5, and 10 litre refillable 

water bottles. The application of the linear programming technique revealed that the company's optimal production 

level would require 45 units sachet water, 0 units 50cl water cartons, 5.9 units 75cl water cartons, 10 units 1.5 lt water 

cartons, and 17 units 10 lt refillable water cartons. 

 

In order to maximise the profit, this work [2] employed the use of simplex algorithm, one of the linear programming 

components, to assign raw resources to competing variables (large bread, huge loaf, and little loaf) in a bakery. 

Following the study, it was determined that 962 small loaves, 38 large loaves, and 0 giant loaves needed to be created 

in order to generate a profit of 20385.  According to the analysis, the small bread, followed by the huge loaf, 

objectively contribute to the profit.Therefore, smaller and larger loaves must be made and sold to maximise the profit. 

The goal of this study [16] is to determine the efficiency of the LP technique in identifying the best mixture of 

numerous items that a company can generate in order to maximise earnings. For one of the primary products 

manufactured by a paint industry in Pakistan, Plastic Emulsion, the study applies the linear programming approach. 

Three distinct sizes of the product are produced: quarter, gallon, and drummy. According to the study's findings, the 

corporation can produce one gallon at a time and make maximum profit of Rs 1,62,038. 

The business has gathered the quantity of resources held each month, the volume of products, the resources utilised to 

manufacture each unit of products, and the profit per item for each product. The parameters of the model of linear 

programming were estimated using the gathered data. The model was solved using LINGO 16.0 software. According to 

the study's [3] conclusions, utilising linear programming models can raise a company's profit by 59.84 percent, or from 

Birr 465,456 / month to Birr 777,877.3 / month, if customer orders must be completed. The firm's profit can be raised 

by 7.22% if the LP formulation doesn't take customer orders into account. 

 

Energy-intensive companies are looking at ways to cut energy usage in processing as a result of the rising price of 

energy in order to compete both in local and international markets. This research [4] offers a strategy for optimising 

energy used in textile production that is based on linear programming (LP). Equations for the system's material balance 

and production requirements act as constraints. Software that employed the simplex method produced the best results 

after a model for the issue was built. Equations for the material and energy balances make up the majority of the 

model's characteristics. To obtain the lowest cost, the model chooses the ideal values for such process design variables. 

In this paper [10], the planning & staff scheduling issue in a construction firm is outlined. It includes the minimum 

amount of manpower needed for each shift to be completed properly, the temporary employees required to be 

appointed from outside to fill in during the shift demands, the specific kind of deficit employee that must be hired, as 

well as the additional cost associated with temporary hire. The objective of this project is to maximise scheduling 

fairness while accounting for all limitations, maximising effort and time while managing the workload to deliver more 

satisfied and effective results. 

 

In this study [9], a production planning issue inside a feed mill manufacturer is addressed using linear programming 

techniques. Utilizing information from the business' operations, the LP model was created. In order to boost monthly 

profit, it was proposed that the business can employ the outcomes of the LP approach in production planning. This 

study showed how effective tools like linear programming approaches may help managers make decisions, allocate 

resources, and identify opportunities to increase operations and profits. According to the study's findings, applying a 

heuristic approach to the production plan does not always result in the best possible outcome; instead, it encourages 

resource waste on the factory floor. 

 

The study's [12] objective is to ascertain how time and money are traded off during a research endeavour. The 

information leads to the conclusion that, in order to stop the Project's activities, the Duration Of the project is cut to 45 

days, at the cost of Rs. 23622. In this instance, the project length was cut by 15 percent, resulting in a substantial value 
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for only Rs. 23622. Because the indirect expenses (or operating cost) related to project operations reduces for the 

following 45 days, the additional crash cost has no effect. The net cost needed to shorten the project's time by crashing 

is therefore ideal. 

 

The purpose of the study [5] was to use linear programming to increase Benin Bakery's earnings at the University of 

Benin. The goal of the study was to determine the ideal daily bread production rate in order to maximise profitability 

while taking into account production-related restrictions. According to the study's findings, the bakery needs only 

manufacture 667 extra-large loaves of bread in order to make a profit of up to 100,000 rupees, while medium and big 

loaves are not viable for the business. 

 

The efficient use of labour, materials, and production time determines the profitability of clothing manufacturing 

companies in significant part. This research [13] examines an Ethiopian garment manufacturing facility. A significant 

constraint in the industry of manufacturing garments was found to be the use of resources. Significant variations among 

LPP model and actual manufacturing can be seen when comparing profits. It was therefore determined that the garment 

business should apply LPP quantitative research techniques to establish their ideal product mix.  

 

An operation research method known as the linear programming is frequently used to resolve managerial decision-

making issues involving the distribution of limited resources in an effort to maximise the profits while minimising 

the expenses. The usage of optimization principle is shown in this study [15]. The ideal profit of a bakery, Shukura 

Bakery,was calculated using LP technique that looked at production cost per unit, selling price and amount of various 

raw materials utilised in production. The four bread varieties made by the bakery were considered in the study: small 

loaves, medium loaves, family loaves, and slice family loaves.The formulation of LPP using the secondary data led to 

the optimal solution.According to the findings, the family loaf adds more to the profit, so the bakery needs to make 

more of them. 

 

This article [7] proposes the use of linear programming to maximise profits at a biscuit factory in Bangladesh. The 

optimization principle considered the selling price, the amount of diverse raw materials utilised in production, 

and production cost per unit. In order to encourage manufacturing organisations to use LP to calculate their ideal profit, 

the research's main objective is to draw attention to the special characteristics of LP model as an optimization tool at 

the business level. 

 

RESEARCH METHODOLOGY 

 

Primary data for the study is collected from the owner of the company.  

Quantitative Data has been taken for the project. 

Sampling method used in the project is non-Probability Sampling. It means that the data is not random and has been 

specifically selected and collected for the sole purpose of conduction the study and reaching a conclusion with exact 

values. 

 

Sampling Technique used in the study is Convenience Sampling. Convenience Sampling is widely used in researches 

as it is uncomplicated and economical. This is a method where market data is collected from a pool of data according to 

the researcher’s convenience. 

 

Data Analysis 

Let the units of production for monocarton be x units and units of production for mastercarton be y units.  

The constraints formed are based on the following information: 
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The objective function is to minimize the cost of production, which is Rs 26 lakhs and Rs 30 lakhs for monocarton and 

mastercarton respectively. Hence,  

Per unit cost of monocarton = Rs. 8.667 (26,00,000 / 3,00,000) 

Per unit cost of mastercarton = Rs. 50 

(30,00,000 / 60,000) 

 

Min Z = 8.667x + 50y 

The raw material required every month for the monocarton is 40 tons of paper whereas for mastercarton it is 225 tons 

(265000 Kgs).The constraint formed by the raw material data is as follows: 

x + y ≥ 265(‘000 kgs) 

 

The maximum production capacity of the company is 600000 units per day whereas for mastercarton it is 50000 per 

day. Converting the data to units per month, the monthly production can be maximised to 15600000 units per month for 

mono and 1300000 units per month for mastercarton. The constraint is as follows: 

12x + y ≤ 19500 (in ‘000 units)   

[the ratio of the mono carton to master carton is 12:1] 

The average monthly demand is 300000 units for monocarton whereas 60000 units for mastercarton, depending on the 

orders received from the clients. The constraints are as follows: 

x≥ 300  (in ‘000 units)&y ≥ 60 ( in ‘000 units) 

The other constraints that have been considered in the problem are the non-negative constraints as the number units 

produced cannot be zero, hence: 

x ≥ 0 & y ≥ 0 

 

Linear programming problem is to minimize the cost of production  

Minimize Z = 8.667x + 50y  

Subjected to  

x + y ≥ 265 (raw materials) 

12x + y ≤ 19500(production capacity) 

x ≥ 300 (demand) 

y≥ 60 (demand) 

x ≥ 0 & y ≥ 0 (non-negative constraints) 

 

Solving the problem by the following 2 methods: 

Method I: Graphical Method 

Method II: Simplex Method 
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Method I: The problem is solved by graphical method:  

Step 1: Converting inequalities to equalities and substituting x and y as zero. 

 x + y ≥ 265 => x + y = 265 

substituting x as 0, y = 265 (0, 265) 

substituting y as 0, x = 265(265, 0) 

 12x + y ≤ 19500 =>12x + y = 19500 

substituting x as 0, y = 19500 (0, 19500) 

substituting y as 0, x = 1625 (1625, 0) 

 x ≥ 300 => x = 300(300, 0) 

 y ≥ 60 => y = 60 (0, 60) 

 

Step 2: Graphical Representation: 

Graph 1: feasible points of the solution  

 

 
 

Graph 1 shows the feasible points that are obtained by solving the problem graphically. 

 

Step 3: Feasible Points 

 

Table 1: Feasible Region Points from the Graphical Method 

 

Feasible Region Points Z = 8.667x + 50y 

(300,15900) 797,600.1 

(1748.64,-1483.64) -59,02.537 

(300,60) 5,600 

(300,-35) 850.1 

0, 265

265, 0

0, 1650

19500, 0

0, 60
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Table 1 shows the feasible region points obtained from the graphical solution. 

The graphical solution gives the following solution: 

Min Z = 5,600 

When x = 300& y = 60 

From the graph it can be inferredthat the company should manufacture 3,00,000 units of monocarton and 60,000 units 

of mastercarton where the cost of production will be Rs 56,00,100 per month. 

 

Method II: The problem solved by simplex method:  

The problem solved by simplex method: 

 

Table 2: Constraints formed by the data 

 

Decision 
Values x y 

   Variables 1 1 58.667 

  Coefficients 8.667 50 

   

   

LHS 

 

RHS 

C1 1 1 2 ≥ 265 

C2 12 1 13 ≤ 19500 

C3 1 0 1 ≥ 300 

C4 0 1 1 ≥ 60 

 

Table 2 shows the constraints that are formed from the given information about the company. 

Solution (solved in excel solver): 

 

Table 3: Solved Data through Excel Solver by Simplex LP Method 

 

Decision 
Values x y 

   Variables 300 60 5600.1 

  Coefficients 9 50 

   

   

LHS 

 

RHS 
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C1 1 1 360 ≥ 265 

C2 12 1 3660 ≤ 19500 

C3 1 0 300 ≥ 300 

C4 0 1 60 ≥ 60 

 

Table 3 shows the solution of the constraints solved by the data solver in excel. 

The simplex method gives the following solution:  

Min Z = 56,00,100 

When x = 3,00,000& y = 60,000 

 

As the values of the graphical method and simplex method are very close, taking the marginal error in consideration, it 

can be deduced that the value of x = 300 and value of y = 60 (as the number of units cannot be in decimals, rounding 

off to the nearest value) with the minimized value as 10696.  

 

From the simplex method we get exact values of the problem where the company should manufacture3,00,000 units of 

monocarton and 60,000 units of mastercarton where the cost of production will be Rs. 56,00,100 per month. 

 

CONCLUSION 

 

The objective of this study was to apply the simplex method for finding the optimum solution for a cost minimization 

problem with the help of MS Excel. The company, Shree Lakshmi Craft should produce a total of 3,60,000 units in 

order to minimize their cost and meet the demand at the same time.The reviews and the study show that the use of 

simplex method for companies and businesses helps in obtaining an optimum solution for the problems like profit 

maximization and cost minimization.  
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