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Abstract:- The development of a nation is inseparable 

from the factors / roles of industry both in services and 

manufacturing. This is because of manufacturing and 

service industries are very profitable fields by various 

parties. The problem at PT ABC related to the 

procurement sector is that there are no methods for 

making decisions when there are many criteria and 

many decision makers. This affects when PT. ABC wants 

to buy a Rubber Dumper XP500-R as a safety unit, 

based on this problem the most appropriate method is 

Analytical Hierarchy Process. AHP method applied by 

the Expert Choice (EC) software can help choose the 

right supplier. AHP is used because it can calculate 

priority assesments for many criteria and many decision 

makers. The results of this priority assesments are CV 

Rafindo Raya (0.36570) as the first rank followed by CV 

Rekatama Tehnik (0.23320) as second, PT Dharma 

Geliat Sejahtera as rthird (0.22170), and the last is PT 

Emka Jaya Mandiri (0 , 18002). 
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I. INTRODUCTION 

 

A company must be able to maintain consistency so 

that it is always in its best condition, because more and more 

strong competitors are ready to always make optimal 

productivity. If a company fails to maintain consistency, the 

company will soon be defeated. In achieving the above 

objectives, a manufacturing company really needs a variety 

of things to support it. Companies must have an evaluation 

or improvement system to make their products superior in 

the eyes of customers compared to similar competitor 

products, one way is to make improvements. 

 

PT. ABC is one of the companies producing four-

wheeled units for auxiliary vehicles on plantations, 

especially oil palm plantations in Indonesia. In addition, one 

of the core values of the company is customer focus, which 

means always looking for opportunities to deliver more than 

customers expect through the best efforts and continuous 

innovation in all fields. Therefore, making Rubber Dumper 

is a form of improvement made by the company as a safety 

unit at the request of the customer, so that when the driver 

drives the unit and collisions occur at the front and rear of 

the vehicle, it is expected to minimize damage to the unit 

and the driver can feel safe and comfortable. 

 

 
Fig 1:- Technical  Drawing of Rubber Dumper 

 

Following the Customer Request and Claim XP500-R 

form at PT. ABC to request the addition of rubber dumper 

as a basis for the procurement of these parts, which was 

updated in February 2020: 

 

 
Fig 2:- Form Request and Claim Customer  

 

The high demand for XP500-R wintor units in the final 

months of 2019 of the palm oil plantation industry in 

Indonesia, makes the company always do research and 

development of their products through the company's RND 

division. By thinking about the cost of production, to carry 

out development requires several kinds of things, including 

the price of raw materials that are low but have good 

quality. In addition, because customer satisfaction and needs 

are prioritized by the company, by considering the safety 

and maintenance of the unit, an experiment is made by 

adding a safety unit such as a Rubber Dumper mounted on 

the front and rear of the body unit. 
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Fig 3:- Unit Sales 2019 of XP500-R 

 

To fulfill the procurement, every company has a 

division to conduct supplier selection by using a method that 

supports the achievement of optimal desires. The method 

that is often used is a satisfaction support system, this is 

useful to facilitate decision making in finding the best 

supplier selection. Decision making is the process of 

choosing an alternative choice using methods / methods that 

are very efficient with the existing situation. (Reason, 2010) 

Decision making often occurs by individuals and groups. A 

person or a team that is made as a decision maker must use 

good and appropriate methods, so that the selected results 

are the best results and very accurate results. 

 

However, there are many weaknesses in decision 

making. One disadvantage is that they often use intuition or 

experience in choosing a choice. There is no further review 

or more analytical study. In conducting the study, a person 

who is directly involved with the problem is needed. One 

method that is often used to make decisions is the Analytical 

Hierarchy Process (AHP) method. Strengths AHP has the 

ability to solve multi-objective and multi-criteria problems 

based on comparing the preferences of each element in the 

hierarchy. So, this model is a comprehensive decision 

making model. (Saaty, 1993). 

 

II. LITERATURE REVIEW 

 

A. Decision Making 

Decisions are the result of solving a problem that must 

be dealt with firmly. In the Large Dictionary of Decision 

Making Science (Decision Making) is defined as the 

selection of decisions or policies based on certain criteria. 

This process includes two or more alternatives because if 

there is only one alternative there will not be one decision to 

be taken. According to Reason (2010) decision making can 

be considered as an outcome or output from mental or 

cognitive processes that lead to the selection of an action 

pathway among several available alternatives. Every 

decision making process always results in one final choice. 

 

According to Suharman (2005), decision making is the 

process of choosing or determining various possibilities 

among uncertain situations. Kotler (2009), explains the 

decision making process as follows: 

 Identification of Problems 

 Data Collection and Analysis 

 Making Alternatives - Policy Alternatives 

 Selection of One of the Best Alternatives 

 Decision Implementation 

 Monitoring and Evaluation of Decisions 

 

B. Nominal Group Technique (NGT) 

Nominal Group Technique (NGT) is a structured 

method used to dig deeper into the contribution of each 

participant. (Tague, 2004). NGT is the process of finding a 

solution to a problem which includes the process of 

identification, finding common solutions, and decision 

making. NGT is one of the quality tools that is useful in 

making the best decisions. In quality management, this 

method can be used for various things, from finding 

solutions to problems, to choosing new product 

development ideas. So, later the priority of these problems 

will be followed up with an intervention plan. According to 

Supriyanto and Nyoman (2007) the steps in implementing 

NGT are  as follows: 

 Introduction 

 Generating Ideas 

 Sharing & Recording Ideas 

 Discussing Ideas Voting & Rangking Ideas 

 

C. Expert Choice (EC) 

Expert Choice is a software that supports collaborative 

decisions and hardware systems that facilitate group 

decision making that is more efficient, analytical, and 

justified. Enables real-time interaction from the management 

team to reach consensus on decisions. (Putu Gede, 2011). 

 

D. Analytical Hierarchy Process (AHP) 

Analytical Hierarchy Process (AHP) method 

developed by Thomas L. Saaty is one of the methods that 

can be used in decision making systems by taking into 

account factors of perception, preference, experience and 

intuition. AHP combines personal judgments and values in a 

logical way. 

 

Analytical Hierarchy Process (AHP) can solve 

complex multi-criteria problems into a hierarchy. According 

to Saaty (1993), hierarchy is defined as a representation of a 

complex problem in a multi-level structure where the first 

level is the goal, followed by the level of factors, criteria, 

sub-criteria, and so on down to the last level of alternatives. 

 

 
Fig 4:- AHP Hierarchy Structure 
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To get a rational decision using AHP, it needs to do 

several stages. Broadly speaking, the stages in AHP are 

modeled by the following figure: 

 

 
Fig 5:- Flow Process of AHP’s Stages 

 

E. Supplier Selection 

Selection of suppliers usually consider the quality of 

the product, service / service and on time delivery are 

important, although there are several other factors that must 

be considered. The main factors considered by a company 

when choosing a supplier are: (William J Stevenson, 2002: 

701) 

 

 Price 

This factor is usually the main factor, whether there is 

a discount offer, even though it is sometimes not the most 

important thing. 

 

 Quality 

A company might spend more on the quality of goods. 

 

 Service 

Special service can sometimes be important in 

selecting suppliers. Replacement of damaged goods, 

instructions on how to use, repair equipment and similar 

services, can be key in choosing one supplier over another. 

 

 Location 

The location of the supplier can have an influence on 

delivery times, transportation costs, and response times 

when there are sudden orders or emergency services. 

Purchasing in the local / local area can foster goodwill (good 

influence) in a relationship and can help the economy of the  

surrounding area. 

 

 Supplier inventory policy 

If a supplier can maintain its inventory policy and 

maintain its spare parts, this can help in the case of sudden 

raw material requirements. 

 

 Flexibility 

Good intentions and the ability of suppliers to respond 

to changes in demand and meet changes in order design can 

be important factors in supplier selection. 

 

F. Supplier Selection Criteria 

According to Gary W Dickson (1966) in I Nyoman 

Pujawan and Mahendrawathi (2010: 155), stated twenty- 

one criteria for supplier selection and evaluation can be seen 

in table 1. With many criteria that exist in the selection of 

suppliers, but the decision in determining the criteria to be 

used in a company are determined by the company itself. 

The company will choose several criteria, the choice of 

criteria usually depends on the items of raw materials 

supplied to the company. 

 

 
Table 1:- Supplier Selection / Evaluation Criteria 

 

III. METHODOLOGY 

 

A. Data Collection 

The data collection methods used to obtain data in 

writing this thesis are: 

 

The researcher uses several data collection techniques 

as follows: 

 

 Observation 

Data collection by directly observing the location of 

research sites. 

 

 Interview 

Interview is a data collection technique that is done 

through face-to-face and question and answer between data 

collectors and researchers towards the sources or data 

sources. 

 

 Questionnaire 

Questionnaire is a data collection technique that is 

done through questions posed by relevant resource persons 

in accordance with the analysis of the requirements needed 

by the author. 

 

 Documentation 

Data collection by recording company data in 

accordance with the issues studied. 

 

B. Expert Respondents 

Respondents of this study are respondents who are 

considered experts in terms of supplier assessment in 

accordance with company needs for procurement of Rubber 

Dumper unit XP500-R. What is meant by expert respondents 

here are respondents who have experience and their field of 

work involved for years in the process of assessing the 

performance of an external supplier / provider to meet the 

needs of the company. 

 

 
Table 2:-Respondents 
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C. Selection Criteria for Supplier Rubber Dumper XP500-R 

The following are the criteria chosen by the author 

based on the results of the Nominal Group Technique 

(NGT) that has been carried out to determine the selection 

of Rubber Dumper suppliers at PT. A B C. Criteria that have 

been collected are secondary data from the company and the 

results of several references. These criteria can be seen in 

Table 3 below: 

 

 
Table 3:- 6 of Research Criteria 

 

D. Determination of Supplier Alternative 

Based on the criteria regarding the selection of 

suppliers of Rubber Dumper XP500-R above, 4 alternatives 

have been determined after going through the bid request / 

quotation process via electronic mail and also the results of 

NGTs that have been made, here the four alternatives that 

will be selected in determining the supplier of Rubber 

Dumper XP500-R are: 

 CV. Rafindo Raya 

 CV. Technical Rekatama 

 PT. Dharma Stretching Prosperous 

 PT. Emka Jaya Mandiri 

 

E. Framework 

This research process the data quantitatively, the data 

obtained in the study will be processed and analyzed so that 

it can provide a clear work system. The research stages can 

be seen in Figure 6. 

 

 
Fig 6:-Research Stages 

IV. RESULTS AND DISCUSSION 

 

Criteria and alternative assessment methods for 

selecting the XP500-R rubber dumper supplier using the 

AHP method previously conducted by Nominal Group 

Technique  (NGT), interviewing the company,  and 

conducting search observations through a 

journal  study (Reference). In the criteria in this study 

related to the selection of suppliers and alternatives in PT. 

ABC is as follows: From table 2 then made in the form of 

a supplier selection criteria hierarchy. Following is the 

hierarchy of supplier selection criteria: 

 

 
Fig 7:- Hierarchy of Supplier Selection 

 

After going through the process of distributing and 

filling out the questionnaire to expert respondents. 

Following are the results of calculations using AHP for the 

calculation of the assessment criteria of quality, quantity, 

cost, delivery, payment, and service, followed by the 

calculation of alternative assessments of each criterion. 

Then the calculation is continued using Expert Choice. On 

this occasion we will use an example of a questionnaire 

from respondent 1. 

 

 
Table 4:-Results of Respondents Criteria Questionnaire 1 

 

Furthermore, data processing is carried out in three 

stages, namely: 

 Calculate the consistency ratio of each respondent to see 

whether it is consistent or not. 

 Combining respondents' ratings of the relative 

importance of each criterion. Group assessments in AHP 

can be combined into one assessment, namely through 

geometric averages of the respondents' ratings. 

 Calculate the weight that is a priority for each criterion 

and the ratio of its consistency. 
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The pairwise comparisons in this matrix are the result 

of calculating the geometric mean of the respondents' 

ratings. With the final results of the calculation of each 

criterion as follows: 

 

 
Table 5:- Final Results of each criterion 

 

After that, we calculate the consistency ratio using 

formula 1.1, with the following results: 

CI = ( λmax – n ) / ( n-1 ) ..................................... (1.1) 

 

where the Maximum Eigenvalue is: 

 

λmaks =
 
=

 

  

6,58 

 

next, with the number of elements n = 6 so, the Consensus 

Index (CI) is: 

 
         

= 0.12
 

      

Next, calculate the Consistency Ratio (CR) using 

formula 1.2, the results are as follows: 

 

     
  

………………………….(1.2) 

 

with the number of criteria (n) of 6, according to table 

1.6 of the Random Index, the RI value used is 1.24, so the 

results are as follows: 

 

 
Table 6: Random Index Number 

 

 
 

Because, CR < 0.1 Then the calculation has been done 

consistently. 

 

After getting the consistency ratio, the next is to 

calculate the weight for all by doing geometric averages to 

the results of the fourth questionnaire respondents then 

calculated geometrically. With the following formula 1.3 

and results: 

 

..(1.3) 

 

 

Where’s : 

GM = Geometric Mean, X1 = Respondent 1, X2 = 

Respondent 2 , X3 = Respondent 3, X4 = Respondent 4 

 

 
 

 
Table 7:- Result of Geometric Criteria 

 

Next is to calculate the value of the geometric results as 

above the previous calculation, with the following results : 

 

 

 
Fig 8:- Final Result of Criteria Priority  

 

Next, calculate the comparison between the main and 

alternative criteria. Using the same calculations as above, 

here are the results of the geometric assessment for supplier 

selection: 
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Fig 9:- Final Results of Supplier Selection 

 

Next, the calculation is using the Expert Choice, 

Following the Comparison Matrix Results and the Rastio of 

the Alternative Geometric Consistency with the Main 

Criteria Using Expert Choice 11, the results is bellows : 

 

 
Fig 10:-Four Graph of Results Expert Choice 

 

Based on the Performance Analysis results of 

calculations using expert choice 11 for the four respondents 

or it can be said the results of the combined calculation 

above, it can be seen that the highest evaluation criteria are 

Quality, followed by Cost, third Service, fourth Delivery, 

fifth there is Quantity and finally Payment. Furthermore, an 

alternative assessment for the four respondents, it can be 

seen that the assessment with the highest criteria is the CV. 

Rafindo, the second CV Rekatama Tehnik the third is PT 

Dharma Geliat Sejahtera, and the last is PT Emka Jaya 

Mandiri. 

 

The criterion gets the highest score because it has a 

high score from the respondent compared to other criteria. 

So that when done the assessment criteria get the highest 

value compared to other criteria. In line with the results 

from Dynamic charts, Weighted Height to Height charts, 

and Gradient charts. 

 

V. CONCLUSION 

 

From the results of the above processing can be made a 

table to determine the selection of the right Supplier Rubber 

Dumper XP500-R, Here is a table 8 to determine the 

selection of the right Supplier: 

 

 
Table 8:-Results value of selection the right Supplier Rubber 

Dumper XP500-R 

 

Based on the results obtained can be concluded as 

follows : 

 Based on the table 8, it can be seen that the highest 

evaluation criteria are Quality with a value of 0.26, Cost 

with a value of 0.22, Delivery with a value of 0.15, 

Service with a value of 0.14, Quantity with a value of 

0.13 and Payment with a value of 0 , 09. The criterion 

gets the highest score because it has a high score from 

the respondent compared to other criteria. So that when 

the assessment is made the criteria get the highest value 

compared to the other criteria. 

 The results of the alternatives obtained for the selection 

of  suppliers Rubber Dumper XP500-R with the 

Analytical Hierarchy Process (AHP) method are as 

follows: 

 

 CV Rafindo Raya 

 CV Rekatama Tehnik 

 PT Dharma Geliat Sejahtera 

 PT Emka Mandiri Jaya 

 

From these results it can be seen that, the alternative 

selection of Supplier Rubber Dumper XP500-R obtained is 

CV Rafindo Raya. 
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