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Abstract. Inventory is one of the most important parts in production management,
because by controlling the inventory of raw materials it’s trully optimizing the quantity
order of raw material for producton process. This case must be considered so that there is
no slow moving in inventory. Because this is one component of production cost, which
has been complaining that the cost in this sector are quite high. The right method
according to the problem can be used to find out the optimum amount in ordering so it
can improve the efectiveness of total company inventory cost that will spent. The aim of
this paper will determine the gap among some research and studies about Inventory
Control, Optimizing the Quantity Order and the Total of Inventory Cost. This paper will
be described by comparison study of several inventory control method, so in the future
research could give new contribution.
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1. Introduction

By the time, competition of business is getting tougher. In this case, firm and company must be
taking an action for survive and exist. One of the actions that the company can take is to
determine the decision at the best optimization, in order this is intended to reduce production
cost so as to be able to utilize resources optimally. Achieving this level of optimization, a
company must needs to plan a system of planning and controlling the inventory control of raw
materials as well as possible so that there is a balance between material stock and production
in accordance with material demand, which can reduce cost such as the time cost of storing raw
materials in warehouse also known as slow moving of materials. For this reason, it’s necessary
to propose a design and planning system of raw material inventory control, so that production
costs can be reduced. With this research, it is expected to improve all aspects of management
in the company, thereby increasing the effectiveness and efficiency.

2. Literature Study

2.1. Inventory Control

Inventory is defined as goods that are store for use or sale in future periods [1]. Inventory is the
most important factor for all manufacture company. Because it can show much the company
will be earned. Inventory control is for reach the balanced of quality and the raw material
required with minimum cost for company. In general inventory divided into three, which is
direct Material, work In Process, and the finished goods [2]. There are several function of
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inventory control, such as [3]: keeping the company from running out of inventory, and then
that production or sales activities do not cease; keeping inventory not too large so that, the cost

is not too much; ensure that purchases are not repeated when production, so that ordering cost
not become high.

2.2. Optimizing the Number of Orders

optimizing the number of orders by finding the smallest value with analysis of forecasting

production in the future, so it can have planning of the order numbers that must be fulfilled.
Table 1. Example of Forecasting Formulas

Method Formula Description
Linier Trend Y’t = a+bxt Y’t = Trend (Forecast)
a = Constanta
b =Slope
xt = Period (Year)
Quadratic Y’t = atbxi+ CX¢ Y’t = Trend (Forecast)
Trend a,b,c = Constanta

(Coefficient Value)
xt = Period (Year)

Exponential Y’t=axbX Y’t = Trend (Forecast)
Trend a,b = Constanta
(Coefficient Value)

xt = Period (Year)
For accuracy of forecasting, error value can calculated by using MSE [4]. The small error
value in trend will be chosen as the forecast method for the research. After that using the

moving average to control the forecast. Moving average chart is designed to compare the
observed value with the demand forecast value [5].

2.3. Production Planning.

Production planning is the process of producing goods within a certain period as predicted and
scheduled through the organization of resources such as labor, raw materials, machinery and
other things, therefore forecasting is an integral part of production planning [6]. Forecast sales
and the number of production results are not always be same. This case happened because of
various things such as damage of production line, employees can’t work good, poor quality of
raw materials, and the procurement of raw materials that are not in accordance with the
marketing planned [5].

2.4. The Included Cost for The Procurement of Inventory.

a. Ordering costs (Cr)

Ordering costs are the costs related to clerical cost of preparing purchase orders, some spent
finding suppliers and expediting orders, transportation costs, and receiving costs such as
unloading and inspection

b. Holding Costs (Cc)

Holding Costs are the costs related to storage space (E.g. warehouse depreciation), security,
insurance, taxes, handling, forgone interest on working capital tied up in inventory, and
deterioration, theft, spoilage, or obsolescence.

c. Shortage Costs (K)



2nd TICATE 2019 IOP Publishing
IOP Conf. Series: Materials Science and Engineering 852 (2020) 012110 doi:10.1088/1757-899X/852/1/012110

Shortage Costs are the cost related to disrupted production when raw materials are unavailable
(idle workers, extra machinery setups), lost sales resulting in dissatisfied customers, and loss of
quantity discounts on purchases [7].

2.5. Inventory Model
Inventory has two models, namely Static Inventory that ordering just only once, which means
the amount of inventory is limited within a certain period. and the other one is dynamic
inventory model, this model that ordering several times and continuous [8].

Table 2. Description of Inventory Model

Inventory Model Inventory Type Description
Static Inventory Static Inventory Under Risk Needs distribution model is known
Model Static Inventory Under Needs distribution model is
Uncertainty unknown
Dynamic Inventory Under The level of materials
Certain Needs requirements in a certain period.
Dynamic Dynamic Inventory Under Needs distribution model is
Inventory Model Uncertainty unknown
Dynamic I%zﬂtory Under Needs distribution model is known

2.6. Inventory Control System
The Inventory control system has two type, that is P- System and Q-System [9]. The Description
of Inventory Control System can be seen in the table below.

Table 3. Description of the Type of Inventory Control System.

No. The type Description
The overview period is constant. The order quantity
1 P-System would vary during each order and is determined by

(Periodic Review System) state of stock level during the Review. The
maximum inventory level is fixed.
The order quantity is fixed, and orders are triggered
whenever stock level reaches the reorder point. The
Q-System level of safety stock depends upon the variations
(Continuous Review System) | during the lead time and service levels fixed by the
policy. Safety stock depends on accuracy,
reliability, lead time variable and rate of demand.

2.7 Safety Stock and Re-order Point

Safety stock is a level of extra stock that is maintained to avoided running out of stock, in other
words safety stock is defined as inventory that is carried to prevent stock out and back order
situation [10]. Re-order point is the time (point) of inventory at which action needs to be taken
to fill the shortage of inventory on the goods [11]. Fangruo Chen (1998) conclude that ROP
quantity reflects the level of inventory that triggers the placement of an order for additional
units. The quantity associated with safety stock protects the company from stock outs or
backorders [12].
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3. Comparison Study and Research Gap

3.1 Research Inventory Control of Raw Material with Continuous Review System

Research by Sukanta (2017), Inventory Control of Raw Material with Continuous Review
System in Moga Toys Home Industry. This research is discussing about application of Moga
Toys raw material inventory control using the "approximately™ method. Under these conditions,
the researcher will determine the inventory with the Continuous Review System (CRS) Method
with the Q model because it approaches how much amount and time is required in ordering raw
materials. In addition, how much money must be spent to be more efficient [13].

Research by Panggabean (2009), The model of inventory control for Crude Palm oil
with Q Method. This research aims to optimizing the ordering cost. First step of this research
is analyzing data use Lilliefors test, and it’s known that the data is normally distributed. From
the data the models in used to inventory problem under risk. So, with this method the optimal
result can be obtained [14].

3.2 Research Analysis of Material Inventory Control Using the EOQ and Kanban method.
This research by Apriyani and Muhsin (2017) are discusses about EOQ technique for carrying
out inventory raw materials in company that determines how many orders are economical for
each time an order with predetermined frequency and when to place an order back. This method
aims to minimize total inventory cost, furthermore this method can also reduce inventory cost
so that inventory efficiency runs well, and the optimal number of booking units can be reached
by minimizing cost [15].

3.3 Research of Inventory Control Analysis Using Probabilistic Methods with Backorder and
Lost Sales.

Research by Fatma and Pulungan (2018) is the research that’s aims to determine the exact
inventory control for the company to minimizes the inventory cost. This study analyzes the
various related aspects of system and inventory cost used by the company, this research will
use probabilistic inventory methods, namely P models and Q models [16].

3.4 Research about Inventory with Lagrange Method.

Setiawan and Hayati (2012) research title is Inventory control of multi item goods with
Lagrange multiplier method for ice cream shop company in Magelang. This research aims to
set off the unit of ice cream., because the company’s inventory often to overstock and stockout.
The overstock and stockout happened because the levels of sale each product are different. This
company has 13 variant of ice cream and the other problems are caused by storage and the spent
of inventory cost [17].

Nainggolan and Sunarni (2019) research title is tea inventory control by considering
constraints of warehouse and cost capacity. This research focused on controlling tea products
in the warehouse. The aim of this research is to control the inventory, so the supply can reach
the target and can reduce the spent of total inventory cost [18].

3.5 Research about Inventory Control Using Just In Time Method.

The research of Sholehudin (2017), Analysis of time inventory method (Just in time) as a basic
of indirect raw material inventory control. The focus of study is to determine the indirect raw
material inventory control by PG. Lestari Nganjuk using Just In Time with qualitative approach.
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With this method, company could save cost since the company is not necessary to bear storage
cost of the indirect raw materials [19].

3.6 Research about Optimizing the Inventory Control using Activity Based Costing as
determination of warehouse capacity allocation.

Putri (2015) research title is Inventory Optimization with Activity Based Costing (ABC) as
Determination of Material Warehouse Capacity Allocation Non-Polycellonium Pack at
PT.Zanith Pharmacy Factory. This research aims to determine the priority of non-
pollycellonium packaging material, the number of bookings optimal packaging materials, the
amount of safety stock, re-order point, and the total inventory cost [20].

Table 4. Research Gap

Descrip- Authors
tion
Panggabea . .| Fatma | Setiawa | Olaviane . Putri
Sukanta n Apriyani E n A A Sholehudin Indah
Improve- | v v v v v v J
ment
Method Continuo | Q System, | EOQand | Back Lag EOQ Justin ABC,
us Inven- Kamb-an | order range Multi Time EOQ
Review Tory and Multipl | Item,
System control Lost ier Lagrange
with under the Sales Total
Q Model | risk cost
Industry | Producti Food Stam- Manu- Food Food Food Pharmac
type on of Industry ping factur | Industr | Industry | Industri y
doll Indus y (ice (Tea) (sugar) Industrry
-try cream)
Saving Rp. Rp Rp. Rp 19,58% | 33,2% Rp Rp
Levels 1.840.86 | 7.981.042. | 2.463.31 | 4,926.3 | Rp Rp 1.807.584, | 5.485.77
8,67/year | 8844 5 39 34.275 | 127.981. | 213 5.391
619
Total Rp Rp Rp Rp Rp Rp Rp. Rp
Inven- 42.146.0 | 12.861.251 | 1.377.66 | 856.49 | 140.74 | 257.524. | 2.681.664, | 92.736.8
tory Cost | 98,33 797,32 8.782 9.099 3 800 874 57.056
(Rp.)
Univer- Universit | Universitas | Universit | Politek | Univers | Universit | Universitas | Universit
sity as Sumatra as nik itas as Negri as Dian
Singaper | Utara Pembang | APP USISB | Katolik Surabaya Nuswant
bangsa unan Jakarta | ANK Musi oro
Karawan Nasional Caritas Semaran
g g

4. Research and Discussion

After studying all papers. It can be concluded that are many methods can be used to make
improvement and effectiveness of inventory control. From this statement above, we have a
conclusion that every method has it own advantage. For the best inventory result, method that
being used must suitable with the problem companied by reliable data. We can use some of
method such as EOQ, Lagrange, ABC, and the other methods.
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