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General Background: In the concrete manufacturing industry, the reliance 

on machines for production activities necessitates a robust spare parts 

inventory management system to ensure operational continuity. Specific 

Background: However, fluctuating demand for spare parts often leads to 

overstock or stockout situations, significantly impacting inventory costs and 

cash flow. Knowledge Gap: Existing studies primarily focus on static 

inventory management approaches, neglecting the dynamic nature of spare 

parts demand in manufacturing environments. Aims: This research aims to 

optimize total inventory costs while determining efficient order and reorder 

point quantities by integrating the Economic Order Quantity (EOQ) method 

with continuous review techniques. Results: The findings reveal an optimal 

order quantity of 131 units and a reorder point of 18 units, resulting in a total 

inventory cost of IDR 2,414,609,989—an efficiency improvement of IDR 

293,152,400, equivalent to an 11% cost saving compared to previous 

inventory management practices. Novelty: This study innovatively employs 

a probabilistic approach to account for demand variability, enhancing the 

accuracy of inventory control measures. Implications: The outcomes 

suggest that implementing the proposed inventory management strategy can 

mitigate the risks of overstocking and stockouts, ultimately fostering 

improved financial performance in the company. Furthermore, the research 

highlights the necessity for regular inventory reviews and suggests future 

studies to develop more dynamic inventory control models that incorporate 

price fluctuations for spare parts, thereby addressing potential risks 

associated with cost variability. 
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INTRODUCTION 

 The rapid development of the industry has made competition between companies 

even more intense, one of which is in the construction sector. With this competition, 
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companies are expected to be able to meet production demand by acting more effectively 

and efficiently in managing their businesses in order to achieve the company's goals. PT 

Varia Usaha Beton is one of the construction companies in Indonesia engaged in concrete 

manufacturing. PT Varia Usaha Beton produces several types of concrete products, 

including ready-to-use concrete, masonry concrete, precast concrete, and crushed stone 

or crushed stone. To meet its production needs, PT Varia Usaha Beton uses a variety of 

vehicles and equipment to support its production activities so that they run well. So that 

the treatment spare part which is the part that has a certain role in the vehicles and 

production equipment needs to be carried out so that production activities continue to run 

[1]. 

Supplies spare part is required by the company so that if there is damage to the 

engine or vehicle that requires replacement spare part, will not interfere with the 

sustainability of production activities [2]. In managing inventory spare part, there are 

often several obstacles such as fluctuations in demand in spare part, So that the supplies 

needed are erratic in each period. This results in the inventory stored in the warehouse 

piling up (overstock) or lack (stockout). With the existence of overstock Or stockout The 

company incurs inventory costs of IDR 2,707,762,389 annually. So that the existence of 

large inventory costs can have an impact on cashflow in the company. 

This research is based on research on inventory control that experiences problems 

caused by demand uncertainty using the Economic Order Quantity (EOQ) and continuous 

review. This research focuses on inventory control spare part which aims to obtain an 

efficient total inventory cost as well as know the economical order quantity and reorder 

point so that an improvement can be made in inventory control spare part by using the 

Economic Order Quantity (EOQ) and continuous review. Method Economic Order 

Quantity (EOQ) can allow companies to determine the optimal order quantity by 

considering the number of requests [3]. Economic Order Quantity (EOQ) is a method 

used to determine the most economical number of bookings per booking [4]. Where the 

optimal quantity must be stored by the company can reduce inventory costs related to 

storage costs, ordering and shortages [5].  While the method continuous review It can 

enable companies to obtain efficient total inventory costs by taking into account the 

probabilities of volatile demand that is volatile in each period. Continuous review is a 

method of inventory control that is carried out on an ongoing basis and places an order if 

the inventory has reached the point of reordering (reorder point) with a large number of 

orders (Q) with different time intervals [6]. So that continuous review Able to overcome 

the problem of uncertainty from demand because it is always reviewed on an ongoing 

basis so that it is less likely to happen overstock Or stockout [7]. In addition, in order to 

avoid a shortage of inventory, it is necessary to determine the point of reordering (reorder 

point) and is always available in storage warehouses and does not interfere with the 

company's production activities [8]. This method was chosen because the data proposals 

generated can help in inventory control spare part production equipment, so that the 

inventory spare part no excess or less, so that production activities in the company are not 

disrupted [9]. With this, the application of the Economic Order Quantity (EOQ) and 

continous review This is for better inventory control by getting the minimum total 

inventory cost 
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METHODS 

A. Place and Time 

This research was carried out for 6 months from September 2022. The place of 

implementation of this research was carried out at PT Varia Usaha Beton which is located 

on Jl. H. Anwar Hamzah Blok F02 - F03, Kampung Baru, Tambakoso, Waru District, 

Sidoarjo Regency, East Java. 

B. Research Methods 

This study focuses on efforts to control the inventory of spare parts to obtain the 

minimum total inventory cost by using the integration of the Economic Order Quantity 

(EOQ) method and continuous review. In this study,  the demand for spare parts is not 

always the same or varies from period to period, so that demand during the lead time 

cannot be predicted and backorders or out of stock can occur. The steps in the calculation 

put forward by Hadley-Within are as follows. 

a. Calculating standard deviations 

 

s = √
∑(xi−x̅)2

n−1

  

(1) 

Source: [10], [7], [11] 

 

b. Calculate the economic order quantity value (q01) using the EOQ equation 

 

EOQ = √
2SD

H

  

(2) 

Source: [12], [5], [13] 

 

c. Calculate the value of the supply shortage probability (α) 

 

α =
hq0

CuD

  

(3) 

Source: [14], [7], [15] 

 

d. Once the value of is α known, it then looks for the Z value in the normal distribution 

table.α 

e. After knowing the Z value, then calculate the αreorder point (r1) 
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  r1 = DL + Zαs√L

 

(4) 

Source: [10], [7], [16] 

 

f. Then calculate the value of the economic order quantity (q02) with the EOQ equation 

by considering the cost of the spare part shortage  (and the number of spare Cu) parts 

shortage (N) in each cycle. 

 

q02 = √2D[A+Cu ∫ (x−r1)f(x)dx
∞

r1
]

h

  

(5) 

Source: [10], [7], [16] 

Where 

 

∫ (x − r1)f(x)dx = SL[f(Zα) − Zα ψ(Zα)] = N
∞

r1

  

(6) 

Source: [10], [7], [16] 

 

With the values 𝑓(𝑍𝛼) and ψ(Zα) searchable in the partial expectations table. 

Furthermore, the calculation continues from equations (3) to (4) based on the results of 

equation (5). The calculation will continue to be repeated for several iterations and get a 

reorder point (r) value from a comparison of relatively similar r1 and r2 values or 

quadrugens. If r1 ≠ r2, the calculation is repeated from equation (3) until the optimal result 

is obtained. Therefore, the optimal inventory value is obtained with r = r1 = r2 and q0 = 

q02. 

Based on results reorder point (r) and booking lots (q0) of the optimal value of the 

safety stock to cover the possibility of out of stock at the time of ordering, which is likely 

to be out of stock due to delayed arrivals or increased demand and high demand exceeding 

previous calculations [8] with the following equation: 

 

SS = Zα S√L  (7)

  

Source: [17], [18], [19] 

 

Furthermore, determine the costs involved in the inventory using the following 

equation: 

a) Purchase Cost Expectations 
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Ob = D × p   

 

(8) 

Source: [10], [7], [16] 

 

b) Booking Fee Expectations 

 

Op =
DA

q0
  (9)

  

Source: [10], [7], [16] 

 

c) Storage Cost Expectations 

 

Os = (
q0

2
+ r − DL) × h 

  

(10) 

Source: [10], [7], [16] 

 

d) Expected Cost Shortage 

 

Ok =
CuD

q0
∫ (x − r)f(x)dx

∞

r
 

  

(11) 

Source: [10], [7], [16] 

 

e) Total Inventory Costs 

 

TC* = Ob + Op + Os + Ok  (12)

  

Source: [10], [7], [16] 

Research Flow 

The following is the flow of activities during the research which can be seen in the 

following process flow diagram: 
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Picture 1. Research Process Flow Diagram 

 

RESULT AND DISSCUSION 

A. Spare Part Request Data  

This research is on spare parts oil cooler, I WG 9725190102 air filter, diesel filter and 

radiator cooler. The data is contained in table 1. is the data on the demand for spare parts 

for one year. 
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Table 1.Spare part request data  . 

Period 

Oil 

Cooler 

(unit) 

Air Filter I WG 

9725190102 

(unit) 

Filter 

Solar 

(unit) 

Radiator 

Cooler 

(unit) 

January 21 16 17 25 

February 23 18 12 28 

March 27 12 15 21 

April 24 15 11 17 

May 30 19 18 17 

June 23 20 14 14 

July 20 23 16 17 

August 28 13 19 30 

September 19 24 25 22 

October 25 15 18 30 

November 28 27 26 16 

December 30 17 20 14 

Total 298 219 211 251 

Average 24,83 18,25 17,58 20,92 

Source : Company Data 

B. Inventory Costs 

Inventory costs at the company consist of purchase costs, ordering costs and storage 

costs. The purchase cost made by the company is obtained based on the number of 

purchases for one year and the price per unit with orders for spare parts made once a 

month or as many as 12 times per year. So that the purchase cost was obtained of IDR 

2,705,274,494. b) The cost of ordering in one year consists of the cost for office stationery 

of Rp 6,990, the cost for electricity in operating the computer of Rp 38,559, and the cost 

for communication of Rp 120,000. So that the total cost of ordering in one year is Rp 

165,549. c) The cost of storing spare parts in the company consists of capital costs, 

insurance, taxes, transfers, storage, depreciation, obsolescence, and depreciation. In 

companies, storage costs have a value of 20% of the price per unit, so storage costs can 

be shown in table 2. next. 

 

Table 2. Storage Fees 

Item Price Per Unit Storage Fees 

Oil Cooler IDR 2,605,167 IDR 521,033 

Air Filter I WG 9725190102 IDR 1,257,994 IDR 251,599 

Filter Solar IDR 415,336 IDR 83,067 

Radiator Cooler IDR 4,850,000 IDR 970,000 
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C. Results of EOQ Calculation and Continuous Review 

Calculations using EOQ and continuous review are carried out as follows: 

Iteration 1 

Calculating standard deviation using equations (1) 

s = √
∑(xi−x̅)2

n−1
  

s = √
∑(21−24,83)2+(23−24,83)2+⋯+(30−24,83)2

12−1
  

s =3,79 

Calculate the value of q01 using equation (2) 

EOQ = q01 = √
2SD

H
 

q01 = √
2×298×165.549

521.033
 

Q01 = 14 units 

Based on the value of q01, the value can be obtained using equation (3) with the cost of 

the shortage  of αspare parts worth Cu = Rp 781,550 which is assumed to be 30% of the 

price per unit as follows: 

α =
hq0

CuD
  

α =
521033×14

781550×298
  

α = 0,03  

Based on this value, the Z value in the normal distribution table can be determined at 

1.87. So that the value αr1 using equation (4) is. 

r1 = DL + Zαs√L  

r1 = 298 × (4 260⁄ ) + 1,87 × 3,79√4 260⁄   

r1 = 5 Unit 

Next, calculate the value of N using an equation based on equation (6) of the table of 

partial expectations with the value , then the value and value are obtained.Zα =

1,87f(Zα) = 0,5656ψ(Zα) = 0,0111 

N = SL[f(Zα) − Zα ψ(Zα)] 

N = 3,79 × [0,5656 − 1,87 × 0,0111] 

N = 0.02 or 1 unit 

Calculate the value of q02 using equation (5). 

q02 = √2D[A+Cu ∫ (x−r1)f(x)dx
∞

r1
]

h
  

q02 = √
2×298×[165549+(781550×1)]

521033
  

q02 = 33 unit 

Calculate the value using equation (3) based on qα02. 

https://journal.antispublisher.com/index.php/IPTEKS/index


 

 

 
 

 
  

 

 
 

155 | Page 
 

Journal for Technology and Science 

Volume 1 Number 3 October 2024 
E-ISSN: 3047-4337 

https://journal.antispublisher.com/index.php/IPTEKS/index  

α =
hq02

CuD
  

α =
521033×33

781550×298
  

α = 0,074  

Based on this value, the Z value in the normal distribution table can be determined at 

1.45. So that the value αr2 using equation (4) is.  

r2 = DL + Zαs√L  

r2 = 298 × (4 260⁄ ) + 1,45 × 3,79√4 260⁄   

r2 = 5 unit 

In the first iteration is obtained r1 = 5 and the one that has the same value and the 

iteration has been considered completed. So that an optimal inventory is obtained with 

r2 = 5 a reorder point value (r) of r = r1 = r2 = 5 units and an economical order quantity 

(q0) of q0 = q02 = 33 units. Based on these results, the reserve stock or safety stock (SS)  

can be determined using equation (7) as follows. 

SS = Z S√L  

SS = 1,45 × 3,79√4/260  

SS = 1 unit 

The results of the calculation from EOQ and continuous review were carried out in 

several iterations to obtain optimal results as shown in table 3. 

 

Table 3. Results of Calculation of Order Quantity, Safety Stock and Reorder Point. 

Item 

Order 

Quantity 

(q0) 

(unit) 

Safety 

Stock (SS)  

(unit) 

Reorder 

Point (r) 

(unit) 

Oil Cooler 33 1 5 

Air Filter I WG 

9725190102 
31 1 4 

Filter Solar 38 1 4 

Radiator Cooler 29 2 5 

Total 131 5 18 

 

Table 3. shows the results of the optimal calculation using  the Economic Order 

Quantity (EOQ) method and continuous review and obtained the quantity of orders made 

each time an order of 131 units is made when the inventory reaches  the reorder point, 

which is 18 units with reserve inventory in the storage warehouse of 5 units. 

Based on the results of the calculation in table 3., it can be determined that the 

expectations of the costs involved in inventory for one year so as not to interfere  with the 

company's cash flow using equations (8) to (12) are as follows. 

Purchase fee 

Ob = D × p  
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Ob = 298 × IDR 2,605,167  

Ob = Rp 776.339.667  

 

Booking fee 

Op =
DA

q0
  

Op =
298 × Rp 165.549

33
  

Op = IDR 1,498,841 

Storage costs 

Os = (
q0

2
+ r − DL) × h  

Os = (
33

2
+ 5 − (298 × (4 260⁄ )) × Rp 521.033  

Os = IDR 8,929,566 

Shortage cost 

Ok =
CuD

q0
∫ (x − r)f(x)dx

∞

r
  

Ok =
Rp 781.550 × 298

33
× 1  

Ok = IDR 7,075,952 

Total inventory costs 

TC* = Ob + Op + Os + Ok 

TC* = Rp 776.339.667 +  Rp 1.498.841 + Rp 8.929.566 + Rp 7.075.952 

TC* = Rp 793.844.026 

Based on these calculations, the results of the calculation of the expected costs 

involved in the inventory are obtained as contained in table 4. next.  

 

Table 4. Results of Inventory Cost Calculation Continuous Review. 

Item 
Purchase Fee  

(If) 

Booking 

Fee (Op) 

Storage Fee 

(Os) 

Cons Fees 

(Ok) 

Total Inventory 

Costs  

(TC*) 

Oil Cooler 
IDR 

776,339,667 

IDR 

1,498,841 

IDR 

8,929,566 

IDR 

7,075,952 

IDR 

793,844,026 

I Wg 

9725190102 

Air Filter 

IDR 

275,500,725 

IDR 

1,179,261 

IDR 

4,060,337 

IDR 

2,688,328 

IDR 

283,428,651 

Filter Solar 
IDR 

87,635,999 

IDR 

909,824 

IDR 

1,651,252 
IDR 684,780 IDR 90,881,855 

Radiator 

Cooler 

IDR 

1,217,350,000 

IDR 

1,434,842 

IDR 

15,059,903 

IDR 

12,610,712 

IDR 

1,246,455,457 

Total 
Rp 

2.356.826.391 

IDR 

5,022,767 

Rp 

29.701.722 

Rp 

23.059.772 

Rp 

2.414.609.989 
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In table 4, the results of the calculation  of spare parts inventory  of Rp 

2,414,609,989 in one inventory cycle or one year using monthly demand are obtained. 

D. Comparison of the Company's Total Cost of Inventory with Continuous Review 

The following is the result of the recapitulation of inventory costs incurred using the 

company's policy based on the number of requests and use of spare parts in one year 

contained in table 5. below. 

 

Table 5. Recapitulation of inventory costs by the company. 

Item Purchase Fee 
Booking 

Fee 
Storage Fees 

Total Inventory 

Costs 

Oil Cooler 
Rp 

896.177.333 

IDR 

165,549 
IDR 521,033 Rp 896.863.916 

I Wg 

9725190102 Air 

Filter 

Rp 

323.304.504 

IDR 

165,549 
IDR 251,599 Rp 323.721.652 

Filter Solar 
Rp 

108.402.824 

IDR 

165,549 
IDR 83,067 

IDR 

108,651,441 

Radiator Cooler 
IDR 

1,377,389,833 

IDR 

165,549 
IDR 970,000 

IDR 

1,378,525,382 

Total 
IDR 

2,705,274,494 

IDR 

662,197 

IDR 

1,825,699 

IDR 

2,707,762,389 

 

The results of the calculation of inventory costs using the policies implemented by the 

company are based on table 5. a value of IDR 2,707,762,389 was obtained. 

 

Table 6. Comparison of Total Cost of Spare Parts Inventory. 

Company Policy Continuous Review 
Savings 

Total Cost % 

IDR 2,707,762,389 Rp 2.414.609.989 
Rp 

293.152.400 

11% 

 

Table 6 shows the comparison of the total inventory costs generated using the 

EOQ method and continuous review with the total inventory costs using the company's 

policies, resulting in a total cost savings of Rp 293,152,400 and a percentage savings of 

11%. 

 

CONCLUSION 

In conclusion, fundamental findings from this study indicate that the 

implementation of the Economic Order Quantity (EOQ) model combined with continuous 

review significantly optimizes inventory management for spare parts, resulting in a total 

cost reduction of Rp 293,152,400, equating to an 11% savings compared to the company's 

current policies. Implications of these findings suggest that adopting such inventory 
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management techniques can enhance financial efficiency and operational effectiveness 

within the organization, thereby improving overall cash flow and resource allocation. 

However, limitations of this research include the reliance on historical demand data 

which may not fully capture future demand variability and the potential for external 

factors influencing supply chain dynamics that were not addressed in the analysis. 

Further research should explore the integration of predictive analytics and machine 

learning models to better forecast demand fluctuations and assess their impact on 

inventory strategies, along with a comprehensive examination of the effects of external 

market conditions on spare parts procurement and management. 
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