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Abstract— Inventory usually refers to the stock of goods or sources of power used by a company. Temporary, 

term management refers to control and practices for monitoring level inventory, when to replenish and stock, and 

what products should be ordered. This is possible for guard volume production still tall while minimizing cost. 

Researchers conducted inventory management analysis research using the ABC, XYZ, VED classification methods 

and a combination of these three models at PT The results of the research are that the ABC classification in the 

form of asset values for the incoming raw materials group is A 69%, B 22%, and C 9%. In the XYZ classification, 

the variability in demand for raw materials is obtained as follows: Class The VED classification obtained is Class V 

(Vital) with 10 products, E (Essential) 9 products, D (Desirable) 4 products. Analysis of the ABC-VED-XYZ 

combination sharpens control of the needs of each raw material to support inventory optimization. The results of 

the analysis can differentiate raw materials with large and small asset values, routine and sporadic needs, and very 

important and not very important products, meaning that one product has 3 criteria for inventory control. 

Keywords— Analysis, inventory management, ABC-XYZ-VED, combination. 

INTRODUCTION 

In running a business, companies always face demand uncertainty, high uncertainty causes product stocks to be 

very high or conversely very minimal for certain types of raw materials or products. Uncertainty is not only in the 

supply of raw materials but also in the supply of finished products to meet sales demand. Uncertainty of external 

processes such as the availability of supply due to changes in purchasing prices causes factories to hoard raw 

materials, and uncertainty in deliveries from suppliers causes factories to create reserve stock (safety 

stock). Uncertainty in internal processes, for example, production machines are damaged or running slowly, 

causes factories to have large reserves of semi-finished products (WIP). 

The policy regarding the procurement of raw materials at the PTX company is currently still being carried out 

by reviewing inventory, namely; Is it still there, reduced, or empty? The company will only order when it feels 

supplies are running low. The number of raw materials ordered for each purchase is not based on calculations but 

only based on estimates.  

This condition has the potential to cause an increase in ordering costs due to the lack of control over raw material 

management. So companies need to make improvements to inventory control of raw materials and finished goods. 

Control by classifying raw materials in several classification models will show the need for raw materials as 

effectively as possible. 
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LITERATURE REVIEW 

According to Heizer & Reinder (2016), inventory is one of the largest assets of a company, representing 50% of 

the total invested. Operations managers around the world realize that good inventory management is critical. 

Companies can reduce costs by reducing inventory because inventory requires large capital and affects the 

delivery of goods to customers. The goal of inventory management is to determine the balance between inventory 

investment and customer service. 

Inventory management affects all business functions, especially operations, marketing, and finance. The need for 

correct safety stock calculations benefits businesses both financially and in customer satisfaction (Pratama Wijaya 

et al., 2015) 

Inventory management is a critical element that determines the success or failure of a business, and its main goals 

are to provide adequate quality customer service, ensure that organizational resources are available, streamline 

operations, and minimize inventory investments (Amani & Okdinawati, 2023) 

Inventory classification according to Pujawan & Mahendrawathi (2021) is: 1) Raw materials, 2) Work in progress, 

3) Finished goods, 4) Maintenance, repair, and operating supplies 

ABC classification 

ABC classification is a classification process based on the value of a product or material from the total existing 

value (Greene & Alfakis, 2022). The provisions of the ABC classification are as follows: 

• Class A is material that has a cumulative value of 70% of the total value. 

• Class B is material that has a cumulative value of 20% of the total value. 

• Class C is material that has a cumulative value of 10% of the total value 

XYZ Classification 

Classification using XYZ analysis aims to identify inventories that have definite (constant) fluctuations in demand 

and which are uncertain. Greene S 2022, classifies materials into: 

• Class X is inventory that has constant demand from period to period. Change Class X requests only range 

within limits fluctuations in changes in inventory demand. Control material class X is more profitable 

because the company can predict fluctuations from this material. 

• Class Y has a count changing or inconsistent demand.   

• Class Z has a high probability of not being used for some period. Estimates for materials with 

classification class Z are very difficult to predict and sporadic 

VED classification 

VED analysis is a qualitative approach to classifying raw material inventories (Fedriani, 2017). VED analysis is 

carried out to determine the importance of an element and its impact on manufacturing production and other 

services. This analysis is used to classify materials and spare parts into three categories – Vital (Critical) 
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abbreviated V, Essential (Important) abbreviated E, and Desirable (Desirable) abbreviated D. For objects with a 

large V Inventory is usually stored, while for "D", the quantity minimum supplies are sufficient This analysis is 

needed by warehouse management to classify goods according to their importance. A simple way to determine 

and determine the importance of raw material and its impact on production if its availability is empty or lacking. 

Framework 

The framework explains the logical outline of the research process carried out 

 

RESEARCH METHODS 

The type of research used is quantitative descriptive. Quantitative research uses secondary data on raw material 

supplies in the form of figures with credibility that can be trusted to be valid and accountable. Next, it is analyzed 

using the inventory classification method and processed with optimal inventory calculations in order to obtain 
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research results in accordance with the measuring scale that has been previously determined. Meanwhile, the 

analysis results obtained were then also carried out descriptive analysis of the quantitative data collection 

(Sugiyono, 2018) 

Analysis Method 

The method used in this research is: 

1. ABC analysis 

Product grouping analysis based on total asset value, group A with 70% assets, B 20%, and C 10%. 

2. XYZ analysis 

Product grouping analysis based on product demand variability, group X is stable demand, Y is unstable but 

predictable demand, and Z is sporadic demand 

3. VED analysis 

Analysis of product groupings based on the level of need for the product, group V (Vital) is a very critical product 

need, E (Essential) is a very important need, and D (Desirable) is a group with unimportant needs 

4. ABC-XYZ-VED Combination Analysis 

Product grouping analysis is based on a combination of asset value, demand variability, and product function 

requirements. 

RESEARCH RESULT 

The research was conducted at PTX 

The population in this research is all raw materials owned with an observation period of 2022 with a population 

of 23 types of raw materials. 

ABC analysis 

Table 1. ABC Classification Results for Raw Materials Coming Out 

 

Source: Data Processed 2023 
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The results of the classification of outgoing raw materials supplies ( raw materials coming out ) during 2022 

obtained data in table 5 with the following information: 

 Class A total of 5 items of raw materials with a value of IDR 12,691,696,957 (67%) 

 Class B total of 5 items of raw materials with a value of IDR 4,515,272,046 (24%) 

 Class C total raw materials 13 items with a value of IDR 1,762,825,568 (9%) 

Total value of raw material use during 2022 IDR 18,969,794,571 

Pareto Diagram ABC Analysis 

 

Figure 1. Pareto Diagram ABC Analysis 

XYZ analysis 

Table 2. XYZ Classification Results for Raw Materials Coming Out in 2022 

 

Source: Data Processed 2023 

From table 2, the XYZ classification shows the following variability in demand for raw materials: 
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Class X contains 12 types of raw materials, class Y contains 10 types of raw materials, and class Z contains 1 raw 

material. The graphic image showing the variability of demand below is an example for Class X: 

 

Figure 2. Class X Demand Variability Graph | Source: Processed Data (2023) 

Class X contains 12 types of raw materials, 5 raw materials with each quantity more than 5000kg. The graph shows 

that from month 1 to month 12 the line movement is continuous, always there every month. The other 7 products 

are less than 1000kg, so the graph cannot be read. 

VED analysis 

Table 3. Results of VED Classification Analysis 

 

Source: Processed Data (2023) 

The results of the VED analysis from table 3 are as follows: 

• Vital Products (very important): number 10 (43%), quantity 470,975 Kg (44%) with an investment value 

of Rp. 14,784,485,604 (78%) 
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• Essential Products (important): total 9 (39%), quantity 582,050 Kg (54%) with investment value IDR 

3,186,358,474 (17%) 

• Desirable (desirable) Products; totaling 4 (17%), quantity 28,890 Kg (3%) with investment value Rp. 

998,950,975 (5%) 

ABC -VED – XYZ Combination Analysis 

Table 4. Results of Combination Analysis ABC -VED – XYZ Raw Materials Come Out 

 

Source: Data processed in 2023 

Next, from table 4 an asset graph is created to see the products with the largest asset value, very important, and 

stable or unstable demand. Figure 4 is the result of the analysis of the ABC-VED – XYZ combination based on the 

percentage of asset value for each combination group. 

 

Figure 3. Results of ABC/VED/XYZ Combination Analysis based on % Value 

Source: Processed Data (2023) 
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Figure 3 shows that in the ABC-VED-XYZ combination there are eleven (11) product groups, namely the largest 

and most important value groups, with easily predictable demand variances of 40% (AVY) and stable 27% (AVX). 

Two of these eleven groups account for almost 70% or 2/3 of the total raw material assets used for production. 

Inventory Management Analysis with the ABC-VED-XYZ Combination 

The results of 3 analysis models, researchers carried out a combination analysis of the three ( ABC-VED-

XYZ). From table 4, the relationship between each model is analyzed with the ABC Model as the center of the 

relationship. The results are in Figure 3 

 

Figure 4. ABC-VED-XYZ Combination Analysis Diagram 

Source: Processed Data (2023) 

From figure 3 shows: 

 Class A, namely a product group with a large asset value, a combination with groups V, X, and Y, namely; 

main and very important raw material groups (V), stable (X) and predictable (Y) demand variants. Class 

A consists of the AVY and AVX groups with total assets of 67% 

 the medium value product group, a combination with , desired (D) with stable (X) and predictable (Y) 

demand variants. Class B consists of the BVY, BDX, and BEX groups with total assets of 24% 

 Class C, namely the product group with low value, a combination with all XYZ and VED models, there is 

one CDZ combination result, this type of combination can be read as products with low value, not 

important, and demand is sudden or sporadic. This product is not important to note in inventory and there 

is no need to create safety stock. The Class C group is more numerous than groups A and B, consisting of 

CEX, CEY, CVX, CVY, CDX, and CDZ with an asset value of 9% 

CONCLUSION 

In accordance with the research objectives, the conclusions of the research results are as follows: 

1. ABC classification in the form of asset value for incoming raw materials is A 69%, B 22%, and C 9% with 

total assets of IDR 20,916,021,547, while raw materials come out or raw materials production in terms of 

asset value is A 67%, B 24%, and C 9% with total assets of IDR 18,969,794,571, there are the difference 

or shift in the percentages of A and B in the two groups is because the demand for production (demand) 

for product A is large 
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2. XYZ classification shows variability in demand for raw materials as follows: Class X, routine demand 

contains 12 types of raw materials. Class Y, demand is not routine but predictable, there are 10 types of 

raw materials. Class Z, sporadic demand for 1 raw material. 

3. The VED classification is Class V ( Vital ) with 10 products, E ( Essential ) with 9 products, and D 

( Desirable ) with 4 products. Class V is very dominant in terms of asset value and is the main raw material 

for every production process formula. The availability of this product must always be maintained. Class E 

is an important product used in the production process, this product must always be available and be a 

modifier product. Class D is not very important and the asset value is also small, making it a product that 

is not too important to maintain inventory. 

4. Analysis of the ABC-VED-XYZ combination sharpens control of the needs of each raw material to support 

inventory optimization. The results of the analysis can differentiate raw materials with large and small 

asset values, routine and sporadic needs, very important and not very important products. One product 

has 3 criteria in inventory, Example: Product V024 is in the AVX group, meaning the product has a high 

asset value (A), is very important/critical (V), and is in regular demand ( X), this product must be 

maintained in stock. Product D004 is in the CDZ group, this type of combination can be read as a product 

with low asset value (C), unimportant (D), and sudden or sporadic demand (Z). This product is not 

important to note in inventory and there is no need to create safety stock. 

SUGGESTIONS 

• Research on a combination of three models (ABC, VED, XYZ) was carried out at PTX with a total of 23 types 

of product items. This combination of analysis models is very suitable for inventories with a larger number 

of items up to hundreds of items, such as spare parts inventory, large drug stores or pharmacies, 

supermarkets or wholesale stores, etc. This combination of models can sort products based on asset value, 

function, demand, and optimal order for all the products or spare parts used in the company. 

• Researchers process data manually using the Excel program, which of course takes longer. For 

implementation in companies, an information system for data processing and analysis can be created first, 

so that the results obtained are faster and can be immediately followed up by interested parties. 
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