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ABSTRACT 
 

This research study applies an EOQ model (Economic Order Quantity) to reduce 

an inventory cost. The focus ABC Company is a Beer Importer in Thailand. It 

faced the problem of high inventory cost and lackluster inventory management. 

The root cause was that the Company had no standardized ordering process, 

which meant a high cost of carrying excess inventory, or having too little to meet 

demand. It also meant paying a high storage charge.  

 

The EOQ Model was proposed, to make substantial improvements. Historical 

inventory stock data for years 2014 and 2015 shows that the ABC Company had 

low stock at the end of 2014, which meant the company was not able to fulfill 

customer demand. Conversely, it had excess stock at the end of 2015 which 

increased the carrying cost until the product moved from the warehouse (the 

internal supply chain) on to customers in the external supply chain.  

 

The researchers collected historical data from June 2015 to May 2016 (twelve 

months) to compute and simulate in the EOQ model, thus identifying the re-order 

point and safety stock, in order to find the optimal order quantity for inventory. 

This enabled the identification of appropriate inventory levels and buffer stock 

until arrival of the next shipment. The driving objective of this research was to 

gain cost savings through an efficient and effective inventory management 

system.   

 

After simulation with the EOQ model, the result indicates that the ABC Company 

can accomplish cost savings amounting to 50% of the old annual inventory cost. 

Therefore, the ABC Company should implement the tested EOQ model and its re-

order points, to achieve the ultimate aim of improving customer satisfaction, 

through buying the optimal order quantity, achieving appropriate inventory 

levels, and minimizing inventory cost.  
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requirements for the MSc degree in Supply Chain Management at Assumption University. Her email is: 
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บทคดัย่อ 
งานวจิยัน้ีเพื่อศึกษาบริษทัน าเขา้เคร่ืองด่ืมแอลกอฮอลท่ี์ก าลงัประสบปัญหาตน้ทุนในการจดัเก็บรักษาสินคา้
ท่ีสูงและการจดัการบริหารสินคา้คงคลงัท่ีไม่มีประสิทธิภาพ ปัญหาเกิดข้ึนจากบริษทัไม่มีหลกัการและ
เคร่ืองมือท่ีเป็นมาตรฐานในการก าหนดและตดัสินใจก่อนสั่งซ้ือสินคา้ ดว้ยเหตุน้ีจึงท าให้บริษทัประสบ
ปัญหาตน้ทุนการเก็บรักษาสินคา้ต่อปีค่อนขา้งสูงเน่ืองจากมีสินคา้คงคลงัคงเหลือเป็นจ านวนมากและบางปี
ประสบปัญหาสินคา้ไม่เพียงพอต่อความตอ้งการของลูกคา้ ซ่ึงขอ้มูลท่ีได้มาจากประวติัขอ้มูลยอ้นหลงั
สินคา้คงเหลือปี พ.ศ. 2557 และ 2558 ตามล าดบั  ดงันั้นจึงเป็นกรณีศึกษาตวัอยา่งในการหาวิธีท่ีจะแกไ้ข
ปัญหาดงักล่าว โดยศึกษาจากทฤษฎีการตดัสินใจสั่งซ้ือสินคา้ท่ีจุดปริมาณคุม้ทุนเพ่ือไม่ให้สินคา้คงคลงั
คงเหลือหรือขาดมากเกินไป สูตรการค านวณ EOQ หรือท่ีเรียกวา่ Economic Order Quantity ซ่ึงเป็นสูตร
การค านวณหาจุดสั่งซ้ือท่ีประหยดั ไดถู้กน าเสนอในการวิจยัคร้ังน้ีเพ่ือพฒันาและแกไ้ขปัญหาในเร่ืองของ
ตน้ทุนการเก็บรักษาสินคา้คงคลงัต่อปีท่ีสูง อีกทั้งยงัเป็นการลดค่าใชจ่้ายของตน้ทุนการสั่งซ้ือสินคา้ต่อคร้ัง
และตน้ทุนการจดัเก็บสินคา้คงคลงัต่อปีอีกดว้ย ในการแกไ้ขปัญหาดงักล่าว มีการน าขอ้มูลยอ้นหลงัมา
จ าลองการค านวณจริงเพื่อหาจุดสั่งซ้ือท่ีประหยดัท่ีสุด จุดสั่งซ้ือซ ้ าและจ านวนสินคา้คงคลงัส ารองจนกว่า
สินคา้ท่ีสั่งซ้ือรอบถดัไปจะมาถึงคลงัสินค้า วตัถุประสงค์ของงานวิจัยคร้ังน้ี เพ่ือก าหนดสินคา้คงคลัง
คงเหลือท่ีเหมาะสม ไม่สั่งซ้ือสินคา้ในปริมาณท่ีมากหรือน้อยเกินไป ภายหลงัการทดลองค านวณ  EOQ   
ผลช้ีวดัวา่ บริษทัสามารถลดตน้ทุนการเก็บสินคา้ต่อปีไดถึ้ง 50% จึงสรุปไดว้า่ EOQ model คือเคร่ืองมือท่ี
สามารถช่วยใหบ้ริษทัลดตน้ทุนการจดัเก็บสินคา้ ตน้ทุนการสั่งซ้ือ พร้อมทั้งยงัช่วยบริหารสินคา้คงคลงัได้
อยา่งมีประสิทธิภาพมากข้ึน 

 

INTRODUCTION 
 

The EOQ model is basically used before planning or making decisions to 

purchase a product from a supplier. The main objective is to identify an optimum 

order level, when to restock, and thus minimize the carrying cost. Overall, the 

EOQ model would help to improve inventory management through an efficient 

inventory approach. The EOQ model is an appropriate method which can help to 

minimize the annual inventory cost of imported products. The carrying cost is 

reflected in the inventory level. A high carrying cost means that the company is 

holding excess inventory. In a well-managed and efficient inventory system, 

demand and supply should be in balance. 

 

Statement of the Problem  

The ABC Company has been an official Beer Importer in Thailand since 2011. 

The company sells two SKUs, which consist of Lager and Dark, in small 330ml 

bottles. Due to the company’s lack of experience, stock ordering decisions were 

basic, and the staff had no standardized ordering method.  
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Hence, this research is focused on applying the EOQ formula to the making of 

supply purchase decisions. The company faced a high carrying cost after 2014. 

Based on historical data for the end of 2014, there was low stock, which caused 

problems of customer satisfaction as the company was not able to fulfill customer 

demand. However, the end-of-year stock for 2015 was excessive, causing the 

company extra carrying cost until the product finally moved out from the 

warehouse. This problem, with its high inventory carrying cost, is a major cost. 

Faced with an inappropriate inefficient ordering method, this research aim was to 

investigate the ordering process. The annual inventory cost can be reduced if 

there is an optimal order quantity and known dates when to replenish orders. 

Therefore, this research sought to identify an appropriate inventory level and 

minimize the inventory cost.  

 

LITERATURE REVIEW 

 

Inventory Management  
Reid and Sanders (2007) explained that the standard of inventory management is 

concerned with two objectives. First, it is very important to provide the product at 

the right time and right place because that is a measure of good inventory 

management. Second, good management of inventory needs to consider lead time 

as well as related factors. Stevenson and Chuong (2014) stated that the primary 

objectives of inventory management are determining and controlling the stock 

level. This involves dealing with market demand, product availability, and 

handling cost. Therefore, inventory management is the set of policies and 

controls which determine what level should be maintained and when that stock 

should be replenished and how large the order should be (Ho, 1989).   

 

Inventory Cost  

There are three types of inventory related cost, as follows  

1. Ordering Cost. This is the cost of expenses incurred when the company 

places an order. This cost includes administrative cost, progress chasing 

and inspection cost (Piasecki, 2001). 

2. Carrying Cost. This is the cost of holding or carrying a product for a 

period of time. This cost is computed based on finished goods per unit, 

with four subcategories, which consist of capital cost, storage cost, 

service cost, and risk cost (Piasecki, 2001). 

3. Shortage Cost or Stock-out Cost. This is the cost of not having sufficient 

stock to serve the customer needs. This cost contributes to lost margin on 

sales, and affects customer goodwill (Piasecki, 2001). 
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The Economic Order Quantity Model 

Piasecki (2001) defined the EOQ formula as a combination of ordering cost and 

carrying cost. A good inventory management system incorporates the factors 

which have an impact on EOQ in the purchasing period. Therefore, the company 

needs to have a good measurement process in order to achieve accuracy and up-

to-date results. Lucey (1992) explained that the researched manufacturing 

company valued the EOQ model because it can maintain an optimal inventory 

level in its stores and can minimize the total cost of investment in inventory. 

Moreover, it was found to be good as a sales forecasting technique and to reduce 

the cost of production. Roach (2005) stated that the EOQ formula is used in 

various industrial engineering businesses but also can be found in both 

operational and financial companies. The EOQ formula has a practical concern 

for cost tradeoffs as well as specific applications in inventory. Another research 

team, Adeyemi and Salami (2010) studied efficient inventories which avoid the 

cost of changeable product rates. After analysis, the focus company applied the 

EOQ model to determine the optimum inventory level per year. Even though the 

EOQ formula provided the near-optimal order quantities regardless of whether 

the item’s demand rate is either constant or not, it is associated with ordering and 

inventory-holding costs. 

 

EOQ Assumptions 

Gonzalez and González (2010) implemented the EOQ model to minimize the 

inventory problems such as ineffective forecasting, product stock-out and loss of 

sales. After they applied the model to the XYZ Company they found results 

which can help the company to determine the appropriate level of inventory on 

hand. Moreover, the EOQ and Re-Order Point could help the company to reduce 

its overall cost and reduce stock-out. In addition, Lucey (1992) stated that the 

basic assumptions of the EOQ model are that it is necessary to know the constant 

cost of holding stock, the constant cost of ordering, the demand rate, and the cost 

price per unit. 

 

Reorder Point (ROP) 

Chen (1998) explained that one more important method that is used along with 

the EOQ is the Reorder Point. The re-order point relates directly to two variables: 

demand and lead time. The ROP quantity can reflects the level of inventory, 

whereas the quantity associated with safety stock protects the company from 

stock-outs or backorders. 

 

Safety Stock   

Ray and Millman (2007) mentioned that safety stock is the buffer inventory 

necessary to prevent product shortages when the demand is higher than the stock 

availability. A level of extra stock can help maintain and mitigate the risk of 

stock-outs due to uncertainties in demand and supply. Moreover, Render et al. 
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(2008) stated that the significance of the EOQ is to achieve a balance between 

demand and the products available during the period, to avoid stock-out in the 

market. Even though the EOQ is useful for optimal stock level, fluctuations in 

demand and lead time have a critical impact on inventory and therefore must be 

taken into consideration. As the uncertainty in demand usually leads to an 

opportunity loss in sales, customer demand cannot always be fulfilled. Therefore, 

to prevent stock-out, it is necessary to consider having extra inventory called 

safety stock.  

 

RESEARCH METHODOLOGY 
  

There are six procedures to explain the methodology. First is data collection, with 

information about the data gathering techniques. Second is to compute data for 

the total annual cost to show how much the company has spent in annual 

inventory cost. Third is to compute EOQ in order to find the appropriate order 

quantity. Fourth, is to compute ROP which can determine when to place a new 

order. Fifth is to compute safety stock which is already included in ROP. The last 

procedure is the conclusion, a comparison of results before and after applying the 

EOQ model.   

 

  
Data Collection  

The method of data collection consists of historical data of inventory reports, and 

actual ordering costs and actual carrying costs, from June 2015 to May 2016. The 

data includes product quantity received, stock in, stock out, actual demand, back 

order, and the beginning and ending stock. The purpose for collecting this data is 

to compare the result after simulating EOQ, ROP and safety stock.  

 

Data Compute  

Calculation of Total Cost 

The researcher computed the total cost from June 2015 to May 2016 by 

summarizing the ordering and carrying cost of each month. The ordering cost is a 

fixed cost which is involved with the order process; for example the cost of 

preparing a purchase order including any cost of placing a purchase order, paper, 

and phone bill etc. This cost would not vary with demand and order quantity. The 

carrying cost is the cost which varies according to order quantity, and consists of 

the handling charge, warehouse management, and handling fees etc. As a result, 

the carrying cost is counted based on actual quantity received each month.  

 

   Data Analysis 
Calculating 

Total Annual 

Cost  

Calculating 

Safety Stock   

 

           Conclusion 

Calculating 

EOQ, Re-

Order Point 

 

 

Data Collection 
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Calculation of Economic Order Quantity (EOQ) and ROP  

The next step is to calculate the EOQ of each SKU by simulation of the historical 

data. The ordering cost and carrying cost need to be known before computing the 

EOQ and ROP, and include annual inventory demand in units. In this study the 

consumption demand of Beer Lager is higher than Beer Dark, therefore the result 

for the carrying cost per unit would be different and the number of units to order 

as well. After computing the EOQ, the next step is to calculate ROP, which due 

to the actual quantity received each month is variable Hence, the researchers’ 

purpose is to calculate ROP with variable demand but with constant lead time. To 

calculate ROP with uncertainty of demand it is necessary to know the average 

annual demand during the production period which includes the amount of safety 

stock.  

 

Evaluate, and Expected Results 

The pilot study was conducted in August 2016 using data to simulate from June 

2015 to May 2016. The data was exported from Navision software, using only 

internal ABC company data, to Excel spreadsheet. In order to evaluate the result, 

after simulating and computing data, the researcher compared two points. First is 

the amount of actual order quantity for each SKU; for example, how many order 

quantities were different before and after applying the EOQ and ROP with 

variable demand and constant lead time. Second is a comparison of the carrying 

cost of each SKU, without using EOQ and with EOQ. After all these calculations, 

the researcher anticipated that the result of the annual carrying cost should be 

reduced from what was actually spent, including the annual ordering cost.  

Furthermore, an appropriate inventory level and holding of sufficient stock is 

needed in order to serve and fulfill customer demand and prevent product 

shortage. The EOQ model should help the company to identify optimal quantity 

which would minimize the end stock of Beer Lager.   

 

PRESENTATION & CRITICAL DISCUSSION OF RESULTS 
 

This chapter focuses on the data comparison after simulating the EOQ model. 

The aim of this research is to find the optimal order quantity, when to reorder, 

and how many items should be kept as a buffer until the next shipment arrives. 

The results from simulation are described below.   

 

Actual Total Cost Computing  

According to the data collected from the Navision software and transferred to 

Excel spreadsheet, the actual total cost was calculated based on actual quantity 

received per month; total annual demand for Beer Lager was 43,065 cartons and 

for Beer Dark 39,470 cartons. The details are as follows. 
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Table 1: Total Cost of Beer Lager and Dark 

Qty. Received  Ordering Cost Carrying cost  Total Cost  

Beer Lager          43,065.00  

               

2,727.24  

            

278,508.15  

       

281,235.39  

Beer Dark           39,470.00  2,727.24 191,219.47 

       

193,946.71  

         Source: Company data  

 

This indicates that the annual carrying cost of Beer Lager is higher than Beer 

Dark due to greater consumption demand for Beer Lager. The total cost of Beer 

Lager was 281,235.39 THB (Thai Baht), while the total cost of Beer Dark was 

193,946 THB.   

 

Economic Order Quantity Computing (EOQ)  

After calculating the total annual cost, the next step is to calculate the EOQ, the 

carrying cost per unit variable to annual demand. To achieve the most accurate 

optimal order quantity the carrying cost per unit, we need to calculate it based on 

the number of storage days in the warehouse until the product is moved out.  

 

Table 2: EOQ Beer Lager and Dark 

SKU 
Annual demand  

D 

Ordering cost 

 Co 

Carrying Cost  

Cc 
Q 

Beer Lager  43,065  227.27 6.47 1,739 

Beer Dark  39,470  227.27 4.84 1,925 

        Source: Company data  

 

After simulating the EOQ, the results show that if the annual demand is 43,065 

cartons, the company should order Beer Lager x 1,739 cartons per batch order, 

and Beer Dark x 1,925 cartons per batch order if the annual demand is 39,470 

cartons. 

 

Compare Annual Carrying Cost  

When the researcher simulated historical data before applying the EOQ method, 

the annual carrying cost of Beer Lager was 278,508.15 THB, and for Beer Dark 

was 191,219.47 THB. The company spending on total annual carrying costs for 

both SKUs is almost 470,000 THB. per year. The results after applying the EOQ 

model are shown below.  

 

 

 

 

 

 



 

53 
 

Table 3: Comparison of Annual Carrying Cost Using EOQ Model 

Product SKU EOQ 
Carry Cost per carton 

(THB) 

Actual Annual 

Carrying Cost 

Annual Carrying 

Cost Using EOQ 
Saving % 

Beer Lager 1,739 6.47 278,508.15 135,015.96 52% 

Beer Dark 1,925 4.84 191,219.47 111,804.00 42% 

Source: Company data 

 

Table 3 indicates that the company would enjoy cost savings in the carrying cost, 

of about 52% for Beer Lager and 42% for Beer Dark. The annual carrying cost 

would reduce from the actual spending if the company implements the EOQ 

model to manage inventory. 

 

Compare Annual Inventory Cost  

The EOQ model has been proposed for minimizing the annual inventory cost. 

The comparison between the current cost and after applying the EOQ model is 

indicated in Table 4 as follow.  

 

Table 4: Comparing Annual Inventory Cost Using EOQ model 

Product SKU 

Actual Annual 

Inventory Cost 

(THB) 

Annual Inventory 

Cost Using EOQ 

(THB) 

Different of Inventory 

Cost (THB) 

Different 

(%) 

Beer Lager 281,235.39 140,644.13 140,591.26 50% 

Beer Dark 193,946.71 116,463.92 77,482.79 40% 

Source: Company data 

 

The result for the total annual inventory cost for Beer Lager, using EOQ, is 

140,591.26 THB, and 77,482.79 THB for Beer Dark. This means that after 

applying the EOQ model, the annual inventory cost reduced by 50% for Beer 

Lager and by 40% for Beer Dark. Therefore, the EOQ model is an appropriate 

method to manage and minimize the cost of inventory.  

 

CONCLUSION 
 

Research Objectives  

The main purpose of the study was to test the EOQ model in order to minimize 

the carrying cost for imported products. The research purpose was to find the 

optimal order quantity and provide an improvement in inventory management. 

The problem, focused on the ordering process and high carrying cost. Because 

the company has no standardized ordering process, this problem directly impacts 

on the annual inventory cost. However, the EOQ model can help to minimize 

cost and provide appropriate inventory levels. The finding shows that the EOQ 

method was able to identify an optimal order quantity, including reorder point 
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and buffer stock until the next shipment arrives. The EOQ model can help the 

company to reduce the carrying cost average by 50% for Beer Lager and 40% for 

Dark; meanwhile the ROP gives advice as to the point when the company should 

refill its stock. After identifying these improvements, the researcher searched for 

an appropriate methodology for a solution. The methodology found is based on 

simulating the EOQ formula, ROP, and safety stock by using actual historical 

data. After implementation the company could see savings on annual carrying 

cost averaging 47% in a year, and the solution also provided that the company 

should re-order when stock falls down to 3,634 cartons for Beer Lager and should 

re-order Beer Dark when its stock falls down to 3,334 cartons.  

 

Limitations & Recommendations for Future Research  

There are some limitations found in this study. First, the early data of ABC 

Company was not available from the system. So, the researcher used historical 

data from June 2015 to May 2016 to simulate. Second, the data did not include 

seasonal demand. Third, due to the time limitation, the result from the 

calculations was not available to implement for a current period. Last, there are 

limitation of the EOQ model which is not suitable for seasonal production as it is 

quite difficult to manage inventory for that.  

 

This research focus was to improve by minimizing the annual carrying cost, and 

that would decrease the total inventory cost The researcher considered the EOQ 

method after reviewing relevant published academic literature. The EOQ 

methodology is commonly applied in all industries, especially in the planning 

process. However, there are some areas which the researcher suggests could be 

studied in future research, especially about the forecasting time series method 

model and the seasonal dummy variable model.  These models could help to 

improve the prediction of seasonal demand either in high or low seasons.  

 

REFERENCES  
 

Chen, F. (1998). Institute for Operations Research and the Management 

Sciences. Echelon Reorder Points, Installation Reorder Points, and the Value 

of Centralized Demand Information. Columbia University, New York. USA. 

Gonzalez, Jose L., & González D. (2010), Analysis of an Economic Order 

Quantity and Reorder Point. Inventory Control Model for Company XYZ. 

California Polytechnic State University, San Luis, Obispo. USA. 

Ho, C.J. (1989). Evaluating the impact of operating environments on MRP 

system nervousness. The International Journal of Production Research, 

27(7), 1115-1135. 

 

Lucey, T. (1992). Quantitative Techniques. London: Ashford Colour Press. 4
th

 

edition. 



 

55 
 

Piasecki, D. (2001). Optimizing economic order quantity. International Journal 

of   Logistics Management, 11(5), 484-503.  

Ray, D., & Millman, S., (2007). Optimal Inventories via Customer Service 

Objective: Lot sales, stock-out cost, and customer service. International Journal 

of Physical Distribution and Logistics Management, 39(2), 110-125.  

Reid, R., & Sanders, N. (2007). Operations Management: Education 2
nd

 edition.  
Stevenson, W., & Chuong, S. (2014). Operation Management. McGraw-Hill. 

Render, B., Stair, R.M., & Hanna, M. E. (2008). Quantitative Analysis for 

Management. New Jersey: Pearson Hall. 10
th

 edition. 

  


