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ABSTRACT 

The importance of technology is known to everybody today and to attract and retain customers using the 

latest technology is of considerable importance. In this paper, fuzzy TOPSIS method is used to select 
technology. First, using a word variable, the weight of each criterion is determined using the analytic 

hierarchy process. And then using the theory of fuzzy based on Topsis, option has been prioritized. 

Finally, a numerical example has been applied to illustrate the effectiveness of the method. 
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INTRODUCTION 

One of the striking features of today's world is the pace of change which is so dramatically increasing 

around the world. Until a century ago, a collection of human knowledge used to increase double every 

thousand years, that was until the beginning of the third millennium, we witnessed the rapid increase of 
human knowledge which has increased to every six years. There are different methods to satisfy the 

consumer; one of these methods is the importance of selecting technology suppliers. The relationship 

between the supplier and consumer satisfaction is evident in the value chain. Therefore, the researchers 
will study the relationship between this issue and the value chain. 

The process of rapid increase especially by facilitating global communications is growing such fast that 

every day and every hour we are informed by the arrival of new products and new transformations. The 
size of each of these changes may not be very large, but their incidence and multiplicity portrays the 

exponential species. New world, is the world of technology and technology as the continuous factor of 

process improvement, quality improvement and reduction of the cost of production, the most important 

factor in competitiveness, which is the most important pillar of stability and success in today's complex 
markets. Nowadays technology has influenced all the fields of society and the economy, including 

agriculture, industry and services in all parts, from banking to biotechnology, from agriculture to 

manufacturing of aircraft, from information and information revolution to transportation, and has become 
the winning card in all fields. 

Today, technology plays a key role in the competitiveness of enterprises, so it must be based on a 

strategic management. Technology management is the first step in identifying technological enterprise, in 

the second stage identifying technologies is very important and the third stage is to select technological 
assessment of the options identified in the previous step. Unfortunately today in the industry of our 

country because of failing to choose an appropriate technology expert craftsman sometimes wrong 

choices and options cause not expected returns. 
In this paper, fuzzy TOPSIS method is used to select the technology. First, using a word variable, the 

weight of each criterion is determined using the analytic hierarchy process. And then using the theory of 

fuzzy based on Topsis, option has been prioritized. Finally, a numerical example has been applied to 
illustrate the effectiveness of the method. 

Literature Review  

In the literature review, first we conducted studies on supplier selection using fuzzy AHP, and then some 

important criteria will be referred to in this context. It should be noted that in regard to technology 
supplier selection, no paper or research has been published in the literature of this subject, although many 

articles and papers have presented the use of multi-criteria approach in supplier’s field. Kahraman used a 

fuzzy AHP method to select the best supplier in the factory of Turkish white production. Decision makers 
could determine priority according to the importance of each of the criteria for assessment by using the 

fuzzy linguistic variables (Kahraman et al., 2003) Chan and Kumar, also used a fuzzy AHP method for 
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selecting suppliers, the same method which was used by Kahraman. In this method triangular fuzzy 

numbers are used and also developing analysis is used for the analysis of paired comparisons and 

decision-makers and extracts different weights of criteria and alternatives (Chan and Kumar, 2007). 
Ketabi and Haghshenas used AHP fuzzy method for selecting supplier for Saina Company in which 11 

criteria and 3 options using this method were weighted and prioritized (Ketabi and Haghshenas, 2008). 

Ozjan and Suzanne Unvalued a method based on the fuzzy analytic hierarchy process for the issue of 
supplier selection. This choice was governed more by the principle of customer satisfaction. 

This paper considers the evaluation criteria in 3 general parts, which each part has its own sub criteria. 7 

criteria are related to suppliers, 3 sub-criteria related to goods performance and 4 sub criteria related to 

services performance. This article has implemented this method on 3 suppliers (Ozjan and Suzanne, 
2011). Today's extremely competitive market, forces companies to respond quickly and accurately to 

customer requirements to satisfy them and improve their position in the markets. A lot of articles in the 

country and abroad have been provided about Fuzzy TOPSIS method of decision making. On how to 
choose technology and techniques for company, models and methods have been presented. But what is 

important here is to prioritize scientific high technologies based on company’s terms and conditions 

which were not found in this similar field. 
Using the method of AHP and TOPSIS (especially AHP) substantial work has been done. But much of 

this work is concerned with theoretical issues and in practical issues, directs research on technology 

selection has not been done. However, some works that has been done to the nature and purpose of the 

present study were collected and listed in the references. 
During recent years the selection of preferred suppliers has become an important strategic issue. 

Therefore, the nature of these decisions usually is complex and unstructured. On the other hand, the 

process of selection of suitable suppliers who are able to provide the buyer’s needs such as need for good 
quality products at affordable prices and in an appropriate time and in an appropriate volume, is one of 

the most important activities to create an appropriate supply chain. In this paper, a fuzzy multi-criteria 

decision technique is proposed to select suitable suppliers in a group decision making. With regard to the 

proposed criteria, including product quality, delivery time, cost, technological capabilities and financial 
strength, a numerical example is given to choose a supplier that makes use of fuzzy TOPSIS. Finally 

appropriate topics have been suggested for future researches. 

Recently supply chain management has been paid attention in universities and in industry. The main 
objective of supply chain management is to reduce supply chain risk, reduce production costs, increase 

revenue, improve customer service, optimize inventory levels and business process cycle time, thereby 

increasing competitiveness and customer satisfaction and profitability (Buran et al., 2009). In most 
industries, the cost of raw materials and component products are comprised of the bulk of the cost of the 

product (Ghodsi, 1989) in such circumstances, the logistics sector can play a key role in the efficiency 

and effectiveness of the organization and prepare a direct impact on reducing costs, profitability and 

flexibility of a company (Ghodsi, 2007).  
So it is clear that decisions on supplier selection has played a significant role in the production and 

logistics management of companies and many companies believe that the choice of an experienced 

supplier is the most important activity of an organization. As a result, wrong decisions in selecting 
supplier’s negative consequences and much harm will have for the company (Bouru, 2001) many 

researches have been done about the supplier selection process that each has paid attention to a particular 

form in this respect. We will proceed on review of research literature in the following. Bouran et al., use 
TOPSIS technique for supplier selection in terms of group decision-making in a car company (Bouran et 

al.,) Ghodsi and Abrayan provided a decision support system (DSS) to reduce the number of suppliers 

and they have used the analytic hierarchy process (AHP) and mixed integer programming in support of 

decisions (Ghodsi and Abrayan, 1997). Lin and his colleagues used an (ERP) model for selection that 
electronics industry was selected as a case study in the integrated model techniques (ANP) and (TOPSIS) 

was used for measurement and rating of suppliers and (LP) model offers an effective amount of the order 

to the vendor (Sylin and colleague, 2011). Basent and Ling examined supplier selection problem in terms 
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of the volume of orders for inventory. In this study, the demand for products is specified in planning 

horizon and each set of products can be purchased from approved suppliers (Basent and Ling, 2005). 

Irajpouret a identify and assess the most effective indicator in choosing green supplier by (DEMATEL) 
method. In this paper, a model for the selection and evaluation of suppliers and thirteen multi-criteria 

approaches to environmentally responsible suppliers have been provided that the most effective of these 

indicators were determined then weighted by (DEMATEL) method (Iraj, 2012). 
Selecting suitable suppliers in the supply chain design is an essential step. It usually consists of several 

criteria and it is difficult to find the optimal solution for it. Common techniques used in this area deal with 

quantitative criteria while there are many quality criteria in the supply chain. Therefore, a technique is 

required that can include both quantitative and qualitative criteria. 
 

MATERIALS AND METHODS 

The study population consisted of all respondents from experts and members of the technology 
management team of the company. In this study, of several methods that exist to measure the validity, 

face validity and factor validity is used for the research. In this case, the questionnaire survey is 

conducted by asking the number of experts and researchers in the fields of research, in terms of accuracy 
and clarity; thus the survey is conducted by the experts in this field such as supervisor and advisor and 

other relevant experts who confirmed the validity of the questionnaire. In order to increase the reliability, 

the following tools are used:  

1- Associating with supervisor, advisor and other experts in this field. 
2- Studying papers, books and journals that have used these questionnaires or similar instruments. 

Factor validity of the variables will be studied in factor analysis. 

Also, to check the reliability of study formula, Cronbach's alpha was used. Alpha was equal to 82%, 
indicating the high correlation between the questions, and the results indicate the reliability of 

questionnaire. 

In this research, in order to determine the weights of indicators paired comparison method and the fuzzy 

TOPSIS method is used to prioritize technology. In the corresponding section, for each one of them a 
good explanation has been provided. 

Paired comparison questionnaire (Questionnaire 1) in order to determine the criteria weight by using 

AHP, was distributed among 8 Certified but questionnaire of prioritizing options (Questionnaire 2) in 
fuzzy TOPSIS method was distributed between 30 experts who were completely fluent in the target 

technology (case study). After collecting the data, the questionnaires were analyzed using EXPERT 

CHOICE software and then the second questionnaire data for using fuzzy TOPSIS method steps ECXEL 
software was used. 

Analytical Hierarchy Process (AHP) 

Analytical Hierarchy Process (AHP) is a way of deciding which enable the decision maker (or a group of 

decision makers) to shape the desired issue, and make comparisons based on the resulting structure, to 
determine the priority of the proposed options. (AHP) process needs pair-wise comparisons, and the 

decision makers' start drawing of the hierarchy of the decision, the hierarchy specifies the different 

options that should be considered in the decision. Then paired comparisons are carried out that lead to 
determine and assess the factors. In this method, the option with the highest value of weight is known as 

the best choice. The main advantage of this method is its use in decision quality criteria. Another 

advantage of this method is to construct the issue of decision-making by forming a hierarchy. 
Classification of criteria, from top to bottom of the tree leads to evaluation of complex problems 

systematically by AHP. Now the application of AHP is in decision making of economic social system of 

resource allocation, performance evaluation, and sequencing work and etc. This method is a decision 

making method that will enable decision makers to form the desired issue and according to the resulting 
structure, making comparisons to determine the priority of the proposed options. This technique was 

introduced for the first time in 1980 by Thomas. Another advantage of this method is its use in decision 

making by qualitative criteria. AHP can be used when decision making faces with multiple-choice and 
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decision criteria. Raised criteria can be quantitative and qualitative. The base of this decision making 

method lies in pair wise comparisons. Decision maker starts to analyze by providing decision hierarchy 

tree. In zero level the purpose of decision making is placed and in first-level there are indicators (metrics) 
and the second surface are options to prioritize that may be more surface and sub-criteria due to the type 

of issue (Momeni, 2008).  

Ranking by Fuzzy TOPSIS Method 
By reviewing the literature of suppliers, this result indicate that the method (AHP) is more used in papers 

on multi-criteria decision making, and there are few cases in which the method (TOPSIS) fuzzy is used to 

solve problems of supplier selection. Therefore, it is required that researches be done in this area. One 

method that can be used on multi-criteria decision is (TOPSIS) technique that has important role in the 
development of models for supplier selection. In this method the option that has the minimum distance 

from the positive ideal solution (PIS) and the maximum distance from the negative ideal solution (NIS) is 

the best option. However, as mentioned above, sometimes data on the actual conditions are not conclusive 
and therefore does not seem adequate for modeling that is why, sometimes, verbal variables are better 

than numerical values, in other words, the weight of criteria and option rankings' expressed by verbal 

variables (Hoang, 2006). 
2-Fuzzy numbers and verbal variables 

In this section some basic definitions of fuzzy sets, fuzzy numbers and verbal variables are used that 

Kufmam and Gupta and Zadeworked on. 

Definition 1-2: fuzzy set A of reference set U is specified by the membership function A (x), the function 
μ A (x) is called the degree of membership of x in fuzzy set A (Kufmam, 1991). 

Definition 2-2: each fuzzy set of reference set X in both normal and convex is fuzzy number. The 

following figure shows the fuzzy number n? In the reference set U, this is according definition (Kufmam, 
1991). 

Definition 3-2: triangular fuzzy number (m) can be indicated in the form m = (m_1, m_2, m_3). 

Membership function of the triangular fuzzy number (m?) is shown in the following formula. 

 
Figure 1: triangular fuzzy number 
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Definition 4-2: verbal variables are variables whose values are expressed by verbal phrases. Using verbal 

variables in a complex and uncertain situations that can be expressed using only verbal expressions are 

very useful. For example, the weight is a verbal variable that is expressed by verbal phrases such as low, 
medium, high. Supplier selection in the supply chain is a multi-criteria decision issue where k is a 
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to the criteria. 
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3-Using Fuzzy TOPSIS technique for the evaluation and selection of suppliers before weighting and 

ranking method review must be provided as an explanation of the use of fuzzy numbers. In this paper, the 

term verbal rather than absolute numbers is used to determine the index weight and also ranked Options. 
The following table provides verbal terms to describe the importance of criteria related to each other 

(Guinda Kanana et al., 2009). 

 

Table 1: Verbal terms related to criteria weight 

Very low (0,0,0,1) 

Low  (0,0,1,0,3) 

Somewhat low (0,1,0,3,0,5) 
Medium  (0,3,0,5,0,7) 

Partly high (0,5,0,7,0,9) 

High  (0,7,0,9,1) 

Very high (0,9,1,1) 

 

Table 2: Verbal variables related to performance relative to benchmarks Options 

Very weak (0,0,1) 

Weak  (0,1,3) 
Partly weak (1,3,5) 

Average  (3,5,7) 

Partly good  (5,7,9) 
good (7,9,10) 

Very good (9,10,10) 

 

Now the steps necessary to perform in this study are the following steps. 
First step: If the decision maker group involve k decision, the judge decision k have the significance 

criterion j and the option performance i have to measure the variables (W_j ^ k) and (X_ij ^ k) show the 

importance of each criterion j and i option performance have to measure j obtained by the following 
equations. 

The final stage of fuzzy TOPSIS technique will be ranking options in descending order. 

So for the proposing method a numerical example to illustrate respectively is expressed. A case study for 

this research is a manufacturer of refractory funds which uses different suppliers to provide one of its 
main raw materials. Now we must choose a major supplier between these suppliers. After discussion the 

following criteria were selected among decision-makers that bring the highest value for the company as 

following: 
1 = C_2 product quality, delivery time = C_3 cost = C_4 technical capability and technological = C_5 

financial. 

The purchase section of the company has 3 single decision makers, which include: D_3, D_2, D_1. The 
company's decision makers provide an initial assessment of the 15 companies and eventually provide the 

names A_3 3 A_1 and A_2 and remain as options for further evaluation. Now among the 3 best suppliers 

we should choose the best supplier, somehow that brings the best conditions for the company according to 

the given criteria.  
 

Table 3: Weight of criteria with respect to the opinions of decision makers 

 β M α 

C1 0.63 0.83 0.97 
C2 0.63 0.83 0.97 

C3 0.77 0.93 1.00 

C4 0.43 0.60 0.73 
C5 0.57 0.73 0.87 
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In order to obtain the weight of each criterion a questionnaire was prepared and disposed to experts. 

According to the questionnaire completed by experts, the necessary information were achieved to 

determine the weight of each specified criterion and finally after considering the comments and 
integrating the opinions, weight of each of these criteria were achieved. 

Now another questionnaire is set and we check decision maker’s ideas about the performance of suppliers 

to the five indicators which the decision matrix (Table 4) is obtained. 
Using the above-mentioned definition and using normalized weighted matrix, the MVIJ is obtained and 

we find positive and negative ideal solution for the highest and lowest values of each column in the 

normalized matrix phase and the amount of weight. 
 

Table 4: Matrix M(vij) 

0.88 0.73 0.77 0.53 0.76 

0.73 0.63 0.99 0.45 0.61 

0.81 0.83 0.83 0.60 0.63 
 

Now in the next stage, the positive and negative ideal solution is obtained: 
A+=[(.46,.83.1.34),(.57,.83,1.08),(.5,.93,1.53),(.39,.6,.81),(.45,.73,1.10)] 

A-=[(.33,.67,1.2),(.36,.51,.93),(.44,.73,1.13),(.22,.42,.7),(.29,.57,.98)] 

The final results obtained for this example are shown in the following table: 

At last the third supplier earns the first rank, the first supplier the second rank and the second supplier the 
third rank. 

Research Results 

In this study, using the SPSS software Cronbach's alpha was calculated.  
 

Table 5: Fuzzy decision matrix data 

0.239 0.098 0.152 0.161 0.351 
Weighting of 

criteria 

Financial 

capability 

Technical and 

technological 

capabilities 

cost Delivery time Product quality 
 Criteria 

Options 

(0,2,0,38,0,58) (0,19,0,37,0,57) (0,19,0,37,0,57) (0,2,0,38,0,58) (0,16,0,34,0,54) 
Technology 

A 

(0,25,0,44,0,64) (0,24,0,43,0,63) (0,24,0,43,0,63) (0,24,0,43,0,63) (0,23,0,43,0,63) 
Technology 

B 

(0,45,0,65,0,83) (0,3,0,49,0,69) (0,3,0,49,0,69) (0,4,0,6,0,8) (0,51,0,71,0,88) 
Technology 

C 

 

Table 6: Data of the normalized fuzzy decision matrix 

0.239 0.098 0.152 0.161 0.351 
Weighting 

of criteria 

Financial 

capability 

Technical and 

technological 

capabilities 

cost Delivery time Product quality 
 Criteria 

Options 

(0,3,0,53,0,77) (0,3,0,53,0,77) (0,3,0,54,0,79) (0,35,0,63,0,92) (0,19,0,37,0,57) 
Technology 

A 

(0,54,0,78,1) (0,54,0,78,1) (0,5,0,75,1) (0,43,0,71,1) (0,24,0,43,0,63) 
Technology 

B 

(0,24,0,45,0,69) (0,24,0,45,0,69) (0,25,0,48,0,73) (0,27,0,53,0,82) (0,3,0,49,0,69) 
Technology 

C 
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After collecting the primary sample (30 questionnaires), reliability using Cronbach's alpha for the total 

scale and its dimensions are calculated that the coefficient was obtained 0.821, which indicates the high 

reliability of the questionnaire, other dimensions are also reliable.  
 

Table 7: The distance from each option to a positive ideal solution 

  ( ) 

Technology A 0.300 

Technology B 0.285 

Technology C 0.563 

 

Table 8: The distance from each option to anegative ideal solution 

  ( ) 

Technology A 0.29 

Technology B 0.70 

Technology C 0.33 

 

Table 9: Coefficient near each option 

 
( ) ( ) ( ) Rank  

Technology A 0.29 0.300 0.45 2 

Technology B 0.70 0.285 0.67 1 

Technology C 0.33 0.563 0.38 3 

 

Proximity factor is calculated for each item in the table above. Each option has a higher priority, if the 

coefficient is closer. 

Conclusion 

In this study, after reviewing the documents and information available on the company and numerous 

meetings with experts, five perspectives in the required parameters were determined. Indicators derived 
from the number should have reached an acceptable level for the measurement and tracking, the measures 

for these indicators are easily accessible for the company.  

To identify more useful and more efficient indicators, from the indicators that have been identified, more 

important indicators should be identified and also less important indicators should be excluded, using the 
questionnaire and points that were given by more informed participants to these indicators. The 

assessment also was done and important indicators were identified. It can be said that the most important 

and most basic step in this research is the selection of indicators since removing an important indicator 
causes loss of a valuable measure of the evaluation chain that is possible to achieve results in lower 

accuracy or false result. 

Then, using a paired comparison and data analysis of the questionnaire using Expert Choice software 
index weights were obtained. At the end, the furnaces were prioritized using fuzzy TOPSIS with different 

technologies. 
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