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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.

*This is a much condensed version of Ms. Russarin’s MSc research report in part fulfillment of the
requirements for the MSc degree in Supply Chain Management at Assumption University. Her email is:
pprussarinj@gmail.com

46


mailto:pprussarinj@gmail.com

UNAAED

ao o 9 =

2 A = A o A I 0 v v & o a ¥
U %fJ‘LlLW@ﬁﬂ‘HTUiB‘Vm1HJ1!ﬂiﬂﬁﬂmlﬂﬂﬂﬂ3@@‘1/]ﬂ1a\1ﬂ§$ﬁﬂﬂiyﬂ1@]unu1Uﬂ1§ﬂﬂLﬂU§ﬂBTET‘L!?H

o o A

dl v = a = a a a d%’ a o = v
mqmazmsimmiuimﬁaummﬂamulumlszawﬁmw ﬂil]u‘l/f%ﬂﬂ"’lluiﬂﬂﬂi‘hﬁﬂnlllll“ﬁﬁﬂﬂ1ilms‘5
£

A A A ° o a ' 4 X a v v AR o qQ Y a o
L’ﬂiﬂQMﬂWLﬂHMTiniWuSluﬂTiﬂﬂ’iuﬂlmz@]ﬂﬁuiﬂﬂﬂuﬁﬂcﬁﬂﬁuﬂT ﬂ?ﬂLﬂ@]uﬂﬂﬂTiﬁﬂﬁEWﬂﬁ%ﬁﬂ

a

I

3 o a 1A 4 Aa [ °
Tymdugumsnusnmnaumaeilaoudguiiosniidudnendinaunaedusaunuaz )

Uszaudymaum liiieamesennudesnisuesgnii edoyahn lauininlsziadeyadounds

U

9
@ v @

FuMnunaed) W.a. 2557 1ay 2558 ANEIAY A9UUIAL

I

YunsaidnudregalunmsniIsnazud lu

o ' o a 4 X A g4 a v | 9 Ya ¥ o
Jyrdanan TasenwimnnguimsaaduladededudinyadSaduyume luldaumand

a

A A a o A A . =
ﬂﬂlﬁﬁﬂﬁiﬂ"lﬂﬂﬂ']ﬂlﬂuvlﬂ Q@]iﬂ']iﬂ']u'f]m EOQ %39N158N731 Economic Order Quantity “ﬂﬁlﬂug@ﬁ

y ¥
° & oA A

o < dy A o v awv o A
ﬂ?ﬁﬂ?u?mﬁ?ﬂﬂﬁﬂcﬂ'ﬂﬂﬂﬁgﬂﬂﬂ MlﬂﬂﬂuHﬁui‘)(luﬂﬁ'J%fJﬂ‘i\TuLW@WGMHHLag!meﬂmﬂﬁﬂulﬁ@ﬁlﬂﬁ

U

Y 3 = a & o

o a o 1 aA I ' ' s X a ' 1
Aunumsnuineauninaiaellngs dnnsduilumsaasldievesdunumsdigedumaonsa

u

9 v & A Y v 1 a9 9 [ ' =) o 9 9 v
Llazﬂlﬁqufﬂiﬂﬂlﬂﬂﬁuﬂ?ﬂﬂﬂﬂﬂ@]@ﬂ@ﬂﬂ?ﬂ Gluﬂmm”lmﬂmummﬂan UNITUIVBY QYD U AN

o o a A s X 4 o & s X ¥ o ) v o !
iﬂaENﬂﬁﬂ?u’Jm"lﬁ\uﬁ’ﬂWﬁ!ﬂﬁﬂ‘%ﬂﬁﬂi%ﬁﬂﬂﬁ@ﬂ i]ﬂ’(3N"’L]ﬂfﬂ%1L1ﬁ$ﬂ1u3uﬁuﬂ1ﬂ\1ﬂ’dﬁﬁﬁENﬁ]‘Llﬂ’]"l

a v As X o 2 o a 9 o 7 - A 9 o
ﬁuﬂ']‘1/]ﬁﬁ“ﬁﬂiﬂﬂﬂﬂqﬂﬂgu']ﬂﬂﬂaﬁﬁuﬂ'] 19152 a9RAUBINIUITIATIN NOAIHUATUAIAIAED

q

A A N S a A A g a v °
AUNADNL NI TN Ulllﬁ\icl)'@ﬁuﬂ?iuﬂiﬂ?mﬂll'lﬂ“ﬁ'i'é]ﬂ'ﬂfl!ﬂl!%J NMYHAINITNAADIATIUIN EOQ
Ao 1 aaw Y A Y 1Ay IR = Y1 A A A A
WNABINI UiHﬂﬁWﬂWiﬂaﬂﬂuHUﬂWiLﬂﬂﬁuﬂ?ﬁf‘)ﬂulﬂﬂﬁ 50% ﬂ\?ﬁ?ﬂllﬂ'n EOQ model ABLATOINDN
. Y a o v v & a Y 9 ¢y X y ¥ w a ) oy
ﬁ?u?iﬂ%?ﬂiﬂﬂiyﬂaﬂﬂuﬁizlﬂ1§fl)ﬂ!,ﬂ‘]JﬁLlﬂ”I AUNUNTAILD Wﬁf‘)ll‘ﬂ\iﬂﬂ"]ﬂﬂllﬁﬁ?iﬁuﬂ?ﬂﬂﬂaﬂ‘iﬂ

] = a a d%’
2819 UsEANTNMNLNUYY

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 SKUSs, 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 Gonzéalez (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.

Calculating %, Calculating 3, Calculating _
Total Annual 4 EOQ, Re- Safety Stock 4~ Conclusion
Cost Order Point

Data Collection Data Analysis

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.
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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

Annual demand Ordering cost | Carrying Cost
SKU D Co 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.
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Table 3: Comparison of Annual Carrying Cost Using EOQ Model

Carry Cost per carton | Actual Annual | Annual Carrying C
Product SKU | EOQ (THB) Carrying Cost | 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

Actual Annual Annual Inventory . .
Product SKU Inventory Cost Cost Using EOQ lefez:egstto(frln\ée)ntory Dn?:;r)ent
(THB) (THB) 0
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.
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