
IOP Conference Series: Materials Science and Engineering

PAPER • OPEN ACCESS

Supplier selection in rubber industry using analytic network process
(ANP) and technique for order preference methods by similarity to ideal
solution
To cite this article: Nurhayati Sembiring et al 2019 IOP Conf. Ser.: Mater. Sci. Eng. 508 012091

 

View the article online for updates and enhancements.

This content was downloaded from IP address 120.234.63.196 on 18/09/2019 at 15:30

https://doi.org/10.1088/1757-899X/508/1/012091
https://oasc-eu1.247realmedia.com/5c/iopscience.iop.org/932052810/Middle/IOPP/IOPs-Mid-MSE-pdf/IOPs-Mid-MSE-pdf.jpg/1?


Content from this work may be used under the terms of the Creative Commons Attribution 3.0 licence. Any further distribution
of this work must maintain attribution to the author(s) and the title of the work, journal citation and DOI.

Published under licence by IOP Publishing Ltd

TICATE 2018

IOP Conf. Series: Materials Science and Engineering 508 (2019) 012091

IOP Publishing

doi:10.1088/1757-899X/508/1/012091

1

 

Supplier selection in rubber industry using analytic network 

process (ANP) and technique for order preference methods by 

similarity to ideal solution 

Nurhayati Sembiring*, Nazaruddin Matondang and Abdul Rozak Dalimunthe 

 

Industrial Engineering Department, Faculty of Engineering University Of Sumatera          

          

Utara, Indonesia. 

 

*nurhayatipandia68@usu.ac.id 

 
Abstract. The selection of suppliers of raw materials is a requirement of decision-making which 

is quite important because the right supplier selection can improve the performance and increase 

the competitiveness of the company. The main factors of concern in determining criteria for 

supplier companies is a necessary characteristic of rubber raw materials that have the standard 

SIR (Standard Indonesian Rubber). Based on expert opinions specified several criteria and 

subkriteria required for the selection of the supplier. Supplier selection problem resolution is 

done by applying the methods of Analytical Network Process (ANP). Supplier selection criteria 

using Dickson's Vendor Selection theory. The scale of the influence between criteria and 

alternatives based on the criteria relationship becomes the input in ANP to produce criteria 

weight. ANP analysis produces the criteria that become the best supplier performance 

requirements are Quality criteria (0.2918), followed by price criteria (0.1857), performance 

history (0.1267), delivery (0.1225) and claim policy and warranty (0,0954) Sub-criteria resulted 

in consistency of quality, accuracy of the number of shipments, level of disability, timeliness of 

delivery, price cuts, guarantee of raw materials, ability to maintain agreements, flexibility of 

delivery schedules, and quick response in responding to complaints.  

1. Introduction 

The company's success factor is influenced by the selection of the right supplier for the company. The 

selection of the right supplier can guarantee the availability and quality of raw materials[1]. The 

selection of the right supplier by the company will maintain the production line at the company. Good 

quality products require good quality raw materials. In addition, the speed and timeliness of material 

deliveries from suppliers not only allows companies to produce and deliver products to customers in a 

timely manner, but also can reduce the level of inventory of material that must be stored so that it will 

also result in cost savings[2]. Supplier selection is a matter of decision making involving multiple 

people. The criteria are derived from the opinions of experts who have a perspective, responsibility, 

and experience as decision makers. The decision making process is translated by a systematic approach 

and logic to get priority and weight[3]. 
 

The method will be adapted in this research is the integration of the method of Analytic Network 

Process (ANP). ANP is used to determine the weights of the criteria of suppliers are interconnected so 
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that form a network by using the criteria of dickson. Method ANP there is defedency in its use and 

feedback between the criteria used[4]. 

Supplier selection criteria using Dickson's theory. Dickson's research results are the reference for 

most studies that discuss suppliers or vendors[5]. The Dikcson study was based on a questionnaire sent 

to 273 buying agents and managers selected from members of the National Association of Purchasing 

Managers. Members of this association are sales agents and managers in the US and Canada. From the 

results of the study there are 23 important criteria for the supplier selection process which are sorted 

from the highest to the lowest mean rating[6]. The highest mean rating can be concluded as the most 

significant and most important criteria. In that year, the most significant criteria were product quality, 

delivery time, historical performance data, and warranty policies used by suppliers[7]. This research 

needs to be done to give feedback to the company in the selection of the right supplier based on the 

quality of each vendor. 

 

2. Method and materials 

The research was carried out on an industrial tire retreading. The type of research is a survey research 

that is research that aims to obtain facts from existing symptoms directly from certain people who are 

used as objects of research and find a solution that will be applied[8]. 

This research use questionnaire instrument (a questionnaire) that is filled in by the respondents who 

understand and become expert in the specified research object. Respond in the research is supervision, 

production manager and marketing manager[9]. 

The data used is assessment data on criteria and sub-criteria from alternatives obtained from 

questionnaires filled by experts[10]. Quality, delivery, claim and guarantee policy, performance history 

and prices are the criteria that are determined for the purpose of obtaining the best supplier for the 

company. 

 

Research done by following these steps: 

 

2.1. Determination of the criteria and Sub-criteria 

This step will yield criteria and sub-criteria on the supplier company. Determination of the criteria and 

sub-criteria is the result of interviews with company experts in party charging the closed questionnaire 

for the determination of the criteria and semi-open for sub-criteria determination[11]. 

 

2.2. Determination of the relationship between criteria and sub-criteria 

This step aims to find out how the relationship between criteria and sub-criteria. here are 2 relationships 

between criteria and sub-criteria, namely inner dependence and outer dependence.. Inner dependence 

relationship shows the relationship between sub-criteria in the same criteria cluster, while outer 

dependence shows sub-criteria relationship with other sub-criteria outside the criteria sub-criteria 

cluster[12]. 

 

2.3. Creation of a network stucture 

The relationship between criteria and sub criteria obtained from the results of interviews with experts is 

made into an image of the structure of the network[13]. 

 

2.4. Calculation of criteria and sub-criteria weights 

The granting of the weighting on each of the criteria was conducted to know the priority on each 

criterion. The assessment weighting is performed by means of a detailed questionnaire by the experts 

at the company[14]. 
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3. Results and discussion 

3.1. Analysis of criteria and sub-criteria 

Criteria and sub criteria obtained are the result of discussion with the experts at the company by 

conducting a questionnaire filling. Criteria and subkriteria obtained can be seen in table 1. 

 Tabel 1. Criteria dan Sub-Criteria 

  

Criteria Sub-Criteria 

  

Quality (Q) Suitability of Quality raw materials (Q-1) 

  

 The number of rejected raw materials (Q-2) 

  

 Quality consistency of raw materials (Q-3) 

  

Delivery (D) On Time Delivery (D-1) 

  

 Accuracy of Delivery Amount (D-2) 

  

 Delivery schedule flexibility(D-3) 

  

Policy Claims & Providing Guarantee or Guarantee on Raw Materials (PCG-1) 

Guarantee (PCG) 

 

Fast response in responding to complaints (PCG-2) 

  

Performance History Ability to fulfill order quantities (PH-1) 

(PH) 

 

To be contacted(PH-2) 

  

 Ability to maintain agreement(PH-3) 

  

 Ability to communicate with customers (PH-4) 

  

 The suitability of the raw material price (P-1) 

Price (P) 

 

The granting of discounts (P-2) 

  

 Ways Of Payment (P-3) 

 

Table 1 shows the criteria and sub-criteria for the selection of suppliers and influential supplier best 

made for company.  
1. Determination of the relationship criteria and sub criteria and the establishment of network  
2. Determination of criteria and sub-criteria weights  

Criteria and sub-criteria achieved is the result of interviews with experts with instruments 

questionnaires. From an assessment that was done will be retrieved each weighting criteria and sub-

criteria. Ranking of criteria weight can be seen in Table 2. 
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Table 2. Criteria weight rating  

 Criteria Weight 

   

 Quality (Q) 0,2918 

   

 Price(P) 0,1857 

   

 Performance History(PH) 0,1267 

   

 Delivery(D) 0,1225 

   

 Policy Claims & 0,0954 

 Guarantee(PCG)  

   

 

Table 3 shows the ranking of the weight criteria where the most dominant criteria for supplier selection 

is quality with a weight of 0.2918. The sub-criteria weight is sorted by rank which can be seen in Table 

3.  
Table 3. Subcriteria  

 Sub-Criteria Weight 

   

 Suitability of quality raw materials 0,1162 

   

 The number of rejected raw 0,1080 

 materials  

   

 Warranties or guarantees against raw 0,0717 

 materials  

   

 The consistency of quality of raw 0,0677 

 material  

   

 The suitability of the raw material 0,0648 

 price  

   

 The granting of discounts 0,0640 

   

 Ways of Payment 0,0563 

   

 The accuracy of the number of 0,0406 

 shipments  
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 Ability to maintain agreement 0,0408 

   

 Delivery schedule flexibility 0,0408 

   

 On time delivery 0,0389 

   

 The ability to communicate with 0,0371 

 customers  

   

 Ability to Fulfill Order Quantities 0,0364 

   

 Fast Response in Responding to 0,0237 

 Complaints  

   

 Easy to be Contacted 0,0126 

 

Table 3. shows the ranking of weights subkriteria to choose supplier there is sub-dominant criteria are 

suitability of quality raw materials with weights 0.1162. 

 

4.   Conclusion 

To keep the company performance criteria required of suppliers who supply the raw material of rubber. 

Standard criteria required the company, based on the analysis of ANP conclusion as follows:  
1. Criteria that most affect the performance of the supplier to maintain and improve the performance 

of the company is Quality criteria (0.2918), followed by the price criterion (0.1857), performance 

history (0.1267), shipping (0.1225) and policy (warranty claims and 0.0954).  
2. The sub-criteria that influence are the conformity of the quality of the raw material (Q-1) (0.1162), 

followed by the subcriteria of the rejected raw material (Q-2) (0.1080), providing guarantees or 

guarantees for raw materials (PCG-1) (0.0717), consistency of raw material quality (Q-3) (0.0677), 

conformity of raw material prices (P-1) (0.0648), Giving discounts (P-2) (0.0640) , Method of 

payment (P-3) (0.0563), accuracy of number of shipments (D-2) (0.0406), ability to maintain 

agreement (PH-3) (0.0408), Flexibility of delivery schedule (D-3) (0.0408), Timeliness of Delivery 

(D-1) (0.0389), Ability to communicate with customers (PH-4) (0.0371), Ability to fulfill order 

quantities (PH-1) (0.0364), Fast response in responding to complaints (PCG-2) (0.0237) and Easy 

to be contact (PH-2) (0.0126). 
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