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ABSTRACT 

Suppliers play an important role as suppliers of production raw materials, making companies must choose 

suppliers correctly. This paper discusses the best supplier selection to avoid financial and non-financial losses 

This paper uses four criteria for determining the best supplier, such as price, lead time, payment terms, and 

quality & service. A reasonable price following initial planning is always expected by the customers. Lead time 

is an essential consideration to ensure on-time delivery. Failure to perform on-time delivery will direct in poor 

payment terms. Besides, any products that do not meet quality standards will always lead to waste. Analytical 

Hierarchy Process (AHP) and Technique Order Preference by Similarity to Ideal Solution (TOPSIS) are used 

to select and determine the best supplier for the company. Pairwise comparisons are performed by making 

comparisons between each criterion and the alternatives made at each level of the hierarchy in pairs to get the 

value of the importance of the elements in the form of a qualitative opinion. The weight values for price, lead 

time, payment terms, and quality and service criteria are 0.0709, 0.1409, 0.2682, and 0.5200, respectively. 

According to AHP, alternative weight values in each criterion are 0.3899, 0.3063, and 0.3038, namely supplier 

A (rank 1), supplier B (rank 2), and supplier C (rank 3), respectively. However, the results of supplier selection 

using the TOPSIS method are supplier B (rank 1), supplier C (rank 2), and supplier A (rank 3) with values of 

518.4025, 469.2017, and 412.3928, respectively. 

 

Keywords: Supplier selection, Price, Lead time, Payment terms, Quality and service 

 

1. INTRODUCTION 

This study focuses on a company 

engaged in the construction industry and it’s 

quality products. Success in producing high-

quality products is a top priority. The company 

focuses on and pays attention to the process 

from the beginning to the end of its production 

process. In the production process, one of the 

factors that must be considered is the raw 

material. Raw materials are goods obtained for 

the production process and are obtained from 

suppliers. In short, rapid demand growth 

requires higher working performance 

(Tannady, Erlyana and Nurprihatin, 2019). 

Suppliers play an important role as 

suppliers of production raw materials, making 

companies must choose suppliers correctly. 

There are 4 (four) criteria for determining the 
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best supplier, such as price, lead time, payment 

terms, and quality & service. 

Product price is important to decide on 

the order quantity from the perspective of 

inventory management (Nurprihatin, Gotami 

and Rembulan, 2021). The price data always 

have been an important thing when it comes to 

the order fulfillment process (Andry, Tannady 

and Nurprihatin, 2020), and for designing the 

maintenance policy (Nurprihatin, Angely and 

Tannady, 2019). The price was also included to 

decide the truck scheduling through a cross-

docking strategy (Nurprihatin et al., 2021). 

However, the pricing strategy can also be the 

result of specific optimization models, such as 

network optimization (Filscha Nurprihatin et 

al., 2019; Nurprihatin, Andry and Tannady, 

2021). It was found that the shorter the supply 
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chain the lower the products’ price 

(Nurprihatin, Regina and Rembulan, 2021). 

The specific model for the vehicle routing 

problem was discussed to minimize the 

traveled time (Nurprihatin and Lestari, 2020). 

In the end, a reasonable price following initial 

planning is always expected by the customers 

(Nurprihatin and Tannady, 2018; Tannady, 

Nurprihatin and Hartono, 2018). 

Lead time is an essential consideration to 

decide the minimum inventory cost 

(Nurprihatin, Gotami and Rembulan, 2021). A 

focus on the delivery lead time was discussed 

to minimize travel times considering its 

stochastic properties (Nurprihatin and 

Montororing, 2021). In terms of lead time 

criteria, there is a lateness of 5 days which 

disrupts the production schedule and delivery 

of finished goods.  

The effect of lateness leads to unfulfilled 

demand and impedes on-time delivery 

(Nurprihatin, Jayadi and Tannady, 2020). The 

lateness in the arrival of raw materials for 3 to 

5 days causes losses such as paying losses due 

to lateness in delivery for 3 days. Payment of 

the loss is included in the agreement with the 

consumer or client by paying 0.1% per day of 

lateness through the value of the agreement for 

late delivery of goods, which is IDR 7 billion. 

It means the penalty should be IDR 7 million 

per day. Failure to perform good payment can 

endanger the organization’s effectiveness 

(Tannady, Andry and Nurprihatin, 2020). 

Maintaining consistency in the products’ 

quality can result in the loyalty of the customer 

(Regent Montororing and Nurprihatin, 2021). 

A quality problem was solved by maintaining 

the standardized time from the operators 

(Nurprihatin, Jayadi and Tannady, 2020). An 

appropriate service should be provided in a 

cost-effective manner (F. Nurprihatin et al., 

2019). Any products that do not meet quality 

standards will always lead to waste (Tannady et 

al., 2019). 

There are several methods to assist the 

company in selecting and determining the best 

supplier for the company, including using the 

Analytical Hierarchy Process (AHP) and 

Technique Order Preference by Similarity to 

Ideal Solution (TOPSIS). The AHP method is 

generally used to set priorities from various 

alternatives or available options and these 

choices are complex or multi-criteria. In 

general, by using AHP and TOPSIS, the 

resulting priorities will be consistent with 

theory, logical, transparent, and participatory. 

This is the reason why the AHP and TOPSIS 

systems can help make the selection and 

determination of suppliers in the company. 

Seeing the important role of suppliers in 

the company, this paper discusses the selection 

and determination of the best supplier to avoid 

financial and non-financial losses. This study 

tries to select and determine suppliers with the 

criteria that the company has set and utilizes the 

AHP and TOPSIS methods. There were studies 

conducted on AHP and TOPSIS as shown in 

Table 1. 

 

 

Table 1. Related Works 

No. Author(s) Purpose 

Multi-Criteria 

Decision-

Making 

Methods 

Criteria 

Price 
Lead 

Time 

Payment 

Terms 

Quality 

and 

Service 

1. (Beskese et al., 

2020) 

Wind Turbine 

Evaluation 

Fuzzy AHP-

TOPSIS 

√ No No No 

2. (Çalık, 

Çizmecioğlu and 

Akpınar, 2019) 

Foreign Direct 

Investment 

Selection 

AHP-TOPSIS No No No No 

3. (James et al., 

2021) 

Chassis Selection AHP-TOPSIS √ No No √ 

4. (Wang et al., 

2019) 

Plant Selection AHP-TOPSIS No No No No 

5. (Sarkar and 

Biswas, 2021) 

New Distance 

Measurement 

Fuzzy AHP-

TOPSIS 

√ No No √ 

6. (Zavadskas et al., 

2020) 

Supplier 

Selection 

Fuzzy AHP √ √ √ √ 

7. This Paper Supplier 

Selection 

AHP-TOPSIS √ √ √ √ 
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2. METHODS 

In this study, the weight value of the 

criteria and its alternatives can provide 

suggestions by choosing the highest weight 

value. Pairwise comparisons are performed by 

making comparisons between each criterion 

and the alternatives made at each level of the 

hierarchy in pairs to get the value of the 

importance of the elements in the form of a 

qualitative opinion. The rating scale in Table 2 

confirms the qualitative opinion. So that the 

value of opinion can be obtained in the form of 

numbers. The comparison values are then 

processed to obtain a ranking of criteria. 

Qualitative and quantitative criteria can be 

compared according to a predetermined 

assessment to generate priorities. Figure 1 

exhibits the hierarchy of the criterion. 

The purpose of the hierarchy is to 

determine the selection of the best or most 

satisfactory supplier among other suppliers. 

Based on the selected criteria and several 

alternative suppliers that already exist, then a 

matrix comparison is carried out between each 

element so that the weight values for the criteria 

and alternative suppliers are obtained. 

The criteria for selecting this supplier are 

the criteria for the determination of the 

company. The company has 4 criteria for 

determining supplier selection, such as: 

1. Price is the price offered by the supplier to 

the company. 

2. Lead time is the period of ordering until the 

ordered goods reach the company. 

3. Payment terms are the length of time the 

company makes payments to suppliers. 

4. Quality and service is the quality of raw 

materials sent by suppliers and the services 

provided. 

 

3. RESULTS AND DISCUSSION 

3.1. Criteria Weights 

Based on the criteria set by the company, 

a pairwise comparison is made between each 

criterion, then the weights for each criterion are 

obtained. The method used is a paired 

comparison scale. This principle makes 

judgments about the relative importance of 2 

elements at a certain level with the level above 

or below it. In Table 2 there is an assessment of 

each criterion. After getting the criteria 

assessment, a matrix comparison is carried out, 

as shown in Table 3. After performing a matrix 

comparison, then doing calculations to get the 

weight value of each criterion. Table 4 points 

out the calculation of the weight of the criteria. 

 

Table 2. Assessment of Each Criterion 
No. Criteria Assessment 

1. Price 2 

2. Lead Time 3 

3. Payment Terms 4 

4. Quality and Service 5 

 

 

Criteria

Lead Time Payment Terms Quality and ServicePrice

Supplier/Vendor BSupplier/Vendor A Supplier/Vendor C

 
Figure 1. Hierarchy of the Criterion 

 

Table 3. Criteria Matrix Comparison 
Criteria Price Lead Time Payment Terms Quality and Service 

Price 1 1/3 1/4 1/5 

Lead Time 3 1 1/3 1/4 

Payment Terms 4 3 1 1/3 

Quality and Service 5 4 3 1 
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Total 13 25/3 55/12 107/60 

 

 

Table 4. Criteria Weight 
Criteria Price Lead Time Payment Terms Quality and Service Criteria Weights 

Price 1/13 1/25 3/55 12/107 0.0709 

Lead Time 3/13 3/25 4/55 15/107 0.1409 

Payment Terms 4/13 9/25 12/55 20/107 0.2682 

Quality and Service 5/13 12/25 36/55 60/107 0.5200 

Total 1 1 1 1  

 

Table 5. Consistency Ratio Value 
Criteria Weighted Sum 

Vector 

Consistency 

Vector 

Consistency 

Index 

Consistency 

Ratio 

Price 0.2889 4.0748 

0.0612 0.0680 
Lead Time 0.5730 4.0663 

Payment Terms 1.1479 4.2801 

Quality and Service 2.2428 4.3132 

  𝝀𝒎𝒂𝒙 = 4.1836   

 

The weight values for the price, lead 

time, payment terms, and quality & service 

criterion are 0.0709, 0.1409, 0.2682, and 

0.5200, respectively. After obtaining the 

weight value for each criterion, data processing 

is then carried out to find the consistency ratio 

value to determine whether the data is 

consistent or not. Table 5 shows the calculation 

of the consistency ratio. 

The Weighted Sum Vector (WSV) is 

obtained by performing a matrix multiplication 

between the weight values and their pairwise 

comparisons. After getting the WSV value, 

then do the calculations to find the Consistency 

Vector (CV) value by dividing each WSV value 

by the weight value of each criterion. 

𝑊𝑆𝑉𝑝𝑟𝑖𝑐𝑒 = (1)(0.0709) + (
1

3
) (0.1409)

+ (
1

4
) (0.2682) + (

1

5
) (0.5200)

= 0.2889 
𝑊𝑆𝑉𝑙𝑒𝑎𝑑 𝑡𝑖𝑚𝑒 = (3)(0.0709) + (1)(0.1409)

+ (
1

3
) (0.2682) + (

1

4
) (0.5200)

= 0.5730 
𝑊𝑆𝑉𝑝𝑎𝑦𝑚𝑒𝑛𝑡 𝑡𝑒𝑟𝑚𝑠

= (4)(0.0709) + (4)(0.1409)

+ (1)(0.2682) + (
1

3
) (0.5200)

= 1.1479 
𝑊𝑆𝑉𝑞𝑢𝑎𝑙𝑖𝑡𝑦 𝑠𝑒𝑟𝑣𝑖𝑐𝑒

= (5)(0.0709) + (4)(0.1409)
+ (3)(0.2682) + (1)(0.5200)
= 2.2428 

𝐶𝑉𝑝𝑟𝑖𝑐𝑒 =
0.2889

0.0709
= 4.0748 

𝐶𝑉𝑙𝑒𝑎𝑑 𝑡𝑖𝑚𝑒 =
0.5730

0.1409
= 4.0663 

𝐶𝑉𝑝𝑎𝑦𝑚𝑒𝑛𝑡 𝑡𝑒𝑟𝑚𝑠 =
1.1479

0.2682
= 4.2801 

𝐶𝑉𝑞𝑢𝑎𝑙𝑖𝑡𝑦 𝑎𝑛𝑑 𝑠𝑒𝑟𝑣𝑖𝑐𝑒 =
2.2428

0.5200
= 4.3132 

After obtaining the CV value, then do the 

calculations to find the Consistency Index (CI) 

value using Equation (1) (Ekmekcioğlu, Koc 

and Özger, 2021). Lambda (𝜆𝑚𝑎𝑥) is the 

average of the consistency vectors and n is the 

number of criteria being compared. 

 

𝐶𝐼 =
𝜆𝑚𝑎𝑥 − 𝑛

𝑛 − 1
 (1) 

 

𝐶𝐼 =
4,1836 −  4

4 −  1
= 0.0612 

 

After obtaining the CI value then look 

for the Consistency Ratio (CR) value using 

Equation (2) (Ekmekcioğlu, Koc and Özger, 

2021). The Random Index (RI) value is 

obtained from Table 6, the value of n is 4 and 

the RI value is 0.9. 

 

𝐶𝑅 =
𝐶𝐼

𝑅𝐼
 

(2) 

 

Table 6. Random Index 
n Random Index 

2 0.00 

3 0.58 

4 0.90 

5 1.12 

6 1.24 

http://journal.ubm.ac.id/index.php/jiems


Online Version: 
http://journal.ubm.ac.id/index.php/jiems 
Research 

Journal of Industrial Engineering and Management Systems 
Vol. 15, No. 2, 130-138, 2022 

p-ISSN 1979-1720 
e-ISSN 2579-8154 

 

134 | J I E M S  
 

7 1.32 

8 1.41 

9 1.45 

10 1.49 

11 1.51 

12 1.48 

13 1.56 

14 1.57 

15 1.59 

 

To get consistent results, the value of the 

CR must be less than 0.10. If the results of the 

CR are greater than 0.10, the decisions taken 

must be re-evaluated. The CR value obtained is 

0.0680. Therefore, this data is consistent 

because the value of the CR obtained is <0.1. 

 

𝐶𝑅 =
0.0612

0.9
= 0.0680 

 

3.2. Alternative Weights for Suppliers 

Alternative weights are obtained in the 

same way by doing pairwise comparisons with 

fellow alternatives against the criteria used by 

the company. Table 7 shows the relevant data 

for suppliers. 

After that, a pairwise or matrix 

comparison between alternatives and criteria 

should be performed. Table 8, Table 9, Table 

10, and Table 11 show pairwise comparison 

matrices and their value weight for the price, 

lead time, payment terms, and quality and 

service, respectively. 

 

Table 7. Data for Supplier 
Criteria Supplier A Supplier B Supplier C 

Price (IDR/kg) 15,000 13,350 14,680 

Lead time (days) 20 15 10 

Payment Terms Advance payment 45 days after delivery 30 days after delivery 

Quality and Service Best Average Good 

Source: (Taylor, 2019) 

 

Table 8. Matrix Comparison and Value Weight for Price 

Matrix Comparison 

Score Supplier A B C 

2 A 1 1/6 1/4 

4 B 6 1 4 

6 C 4 1/4 1 

Total 11 17/12 21/4 
 

Value Weight 
Score Supplier A B C Average 

2 A 1/11 2/17 1/21 0.0854 

4 B 6/11 12/17 16/21 0.6711 

6 C 4/11 3/17 4/21 0.2435 

Total 1 1 1 1 
 

 

Table 9. Matrix Comparison and Value Weight for Lead Time 

Matrix Comparison 

Score Supplier A B C 

2 A 1 1/4 1/6 

4 B 4 1 1/4 

6 C 6 4 1 

Total 11 21/4 17/12 
 

Value Weight 

Score Supplier A B C Average 

2 A 1/11 1/21 2/17 0.0854 

4 B 4/11 4/21 3/17 0.2435 

6 C 6/11 16/21 12/17 0.6711 

Total 1 1 1 1 
 

 

Table 10. Matrix Comparison and Value Weight for Payment Terms 

Matrix Comparison 

Score Supplier A B C 

2 A 1 1/6 1/4 

6 B 6 1 4 

4 C 4 1/4 1 

Total 11 17/12 21/4 
 

Value Weight 

Score Supplier A B C Average 

2 A 1/11 2/17 1/21 0.0854 

6 B 6/11 12/17 16/21 0.6711 

4 C 4/11 3/17 4/21 0.2435 

Total 1 1 1 1 
 

 

Table 11.Matrix Comparison and Value Weight for Quality and Service 

Matrix Comparison 

Score Supplier A B C 

6 A 1 6 4 

2 B 1/6 1 1/4 

4 C 1/4 4 1 

Value Weight 

Score Supplier A B C Average 

6 A 12/17 6/11 16/21 0.6711 

2 B 2/17 1/11 1/21 0.0854 

4 C 3/17 4/11 4/21 0.2435 
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Total 17/12 11 21/4 
 

Total 1 1 1 1 
 

 

 

3.3. Supplier Selection Using AHP 

Supplier selection using AHP is done by 

multiplying the alternative weight values for 

each criterion with the criterion weight values. 

Table 12 represents is a summary of the 

alternative weight values for each criterion. The 

further calculation is the multiplication of the 

criterion weight value for each supplier shown 

in Table 12. Eigenvalues for suppliers A, B, and 

C are 0.3899 (rank 1), 0.3063 (rank 2), and 

0.3038 (rank 3), respectively. Calculation 

details for Eigenvalues are given as follows. 
𝐸𝑖𝑔𝑒𝑛 𝑉𝑎𝑙𝑢𝑒𝐴 = (0.0709)(0.0854)

+ (0.1409)(0.0854)
+ (0.2682)(0.0854)
+ (0.5200)(0.6711) = 0.3899 

𝐸𝑖𝑔𝑒𝑛 𝑉𝑎𝑙𝑢𝑒𝐵 = (0.0709)(0.6711)
+ (0.1409)(0.2345)
+ (0.2682)(0.6711)
+ (0.5200)(0.0854) = 0.3063 

𝐸𝑖𝑔𝑒𝑛 𝑉𝑎𝑙𝑢𝑒𝐶 = (0.0709)(0.2345)
+ (0.1409)(0.6711)
+ (0.2682)(0.2345)
+ (0.5200)(0.2345) = 0.3038 

3.4. Supplier Selection Using TOPSIS 

Supplier selection using TOPSIS is done 

by multiplying the alternative weight values for 

each criterion with the criterion weight values. 

Table 13 exhibits the result of the weight 

between criteria. After carrying out the results 

of the weighting between the criteria, a 

multiplication of column 1 with each 

alternative should be performed. In short, this 

calculation is aimed to find the priority weights 

for each criterion at level 2. The similar 

assessment data that has been shown in Table 2 

will be used again in this calculation. The next 

step is a calculation of the final score for the 

selection of raw material suppliers. Table 14 

shows a summary of the calculation of the final 

score for the selection of raw material 

suppliers. The TOPSIS method shows that 

suppliers with the highest to lowest rank are 

suppliers B, C, and A, with scores of 518.4025, 

469.2017, and 412.3928 respectively. 

 

Table 12. Summary of Alternative Weight Values for each Criterion Using AHP 

Supplier 
Criteria 

Eigenvalue Rank 
Price Lead Time Payment Terms Quality and Service 

A 0.0854 0.0854 0.0854 0.6711 0.3899 1 

B 0.6711 0.2435 0.6711 0.0854 0.3063 2 

C 0.2435 0.6711 0.2435 0.2435 0.3038 3 

 

Table 13. Weight Between Criteria 

Criteria 

(1) (2) (3) (4) (5) (6) (7) 

Criteria 

Weights 

Supplier 

A 

Supplier 

B 

Supplier 

C 

Weighted 

Supplier A 

(1*2) 

Weighted 

Supplier B 

(1*3) 

Weighted 

Supplier B 

(1*4) 

Price 0.0709 0.0854 0.6711 0.2435 0.0061 0.0476 0.0173 

Lead time 0.1409 0.0854 0.2435 0.6711 0.0120 0.0343 0.0946 

Payment Terms 0.2682 0.0854 0.6711 0.2435 0.0229 0.1800 0.0653 

Quality and 

Service 

0.5200 0.6711 0.0854 0.2435 0.3489 0.0444 0.1266 

 

Table 14. Supplier Calculation Results Using TOPSIS 
Criteria Supplier A Supplier B Supplier C 

Price 0.0061

0.0709
(2)(100)

= 17.0783 

0.0476

0.0709
(2)(100)

= 134.2161 

0.0173

0.0709
(2)(100)

= 48.7055 

Lead time 0.0120

0.1409
(3)(100)

= 25.6175 

0.0343

0.1409
(3)(100)

= 73.0583 

0.0946

0.1409
(3)(100)

= 201.3243 

Payment Terms 0.0229

0.2682
(4)(100)

= 34.1567 

0.1800

0.2682
(4)(100)

= 268.4322 

0.0653

0.2682
(4)(100)

= 97.4111 
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Quality and 

Service 

0.3489

0.5200
(5)(100)

= 335.5403 

0.0444

0.5200
(5)(100)

= 42.6959 

0.1266

0.5200
(5)(100)

= 121.7639 

Total 412.3928 518.4025 469.2047 

 

4. CONCLUSION 

The weight values for price, lead time, 

payment terms, and quality and service criteria 

are 0.0709, 0.1409, 0.2682, and 0.5200, 

respectively. The weight values of suppliers A, 

B, and C on price are 0.0854, 0.6711, and 

0.2435, respectively. The weight values of 

suppliers A, B, and C on the lead time are 

0.0854, 0.2435, and 0.6711, respectively. The 

weight values of suppliers A, B, and C on 

payment terms are 0.0854, 0.6711, and 0.2435, 

respectively. The weight values of suppliers A, 

B, and C on quality and service are 0.6711, 

0.0854, and 0.2435, respectively. 

According to AHP, alternative weight 

values in each criterion are 0.3899, 0.3063, and 

0.3038, namely supplier A (rank 1), supplier B 

(rank 2), and supplier C (rank 3), respectively. 

However, the results of supplier selection using 

the TOPSIS method are supplier B (rank 1), 

supplier C (rank 2), and supplier A (rank 3) 

with values of 518.4025, 469.2017, and 

412.3928, respectively. 

Companies should be more concerned 

with Quality and Service, but companies must 

not ignore other criteria, such as Price, Lead 

Time, and Payment Terms. The selection of the 

best supplier based on AHP is supplier A. The 

company can use suppliers B and C if supplier 

A is in trouble so it cannot meet the company's 

needs. However, the selection of the best 

supplier using TOPSIS is supplier B. The 

company can use suppliers C and A if supplier 

B is in trouble so it cannot meet the company's 

needs. 
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