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Abstract 
In resources limited circumstances, seeking relationship between customer satisfaction and logis-
tics service performance is meaningful for the development of logistics companies. Therefore, it is 
crucial for logistics companies to understand that logistics service quality attributes can increase 
satisfaction and their improvement priorities can help make better decisions. Thus, the identifica-
tion of logistics service quality attributes importance and their contributions on improving cus-
tomer satisfaction have become more necessary to logistics companies success. Considering tradi-
tional Kano model classification is subjective, the contribution of this study is, therefore, to inte-
grate fuzzy Kano model with importance-performance analysis to address the shortcomings with 
using these two methods separately. What’s more, constructing a decision-making method can 
help logistics companies determine the priority of logistics service quality attributes. Finally, an 
empirical study on customer satisfaction was undertaken. The feasibility and effectiveness of this 
method had been verified. 
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1. Introduction 
Customer satisfaction is very important for logistics companies seeking competitive advantage, because they 
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realize that if they do not satisfy the expectation of customers, their place will be taken by other companies 
whose activities will be more concentrated on customer expectations [1]. But Chinese local logistics companies 
are of small and medium size, and scattered distribution, the only way to improve customer satisfaction is to en-
hance logistics services quality. Therefore, logistics services are gaining prominence in China as demonstrated 
through its essentiality and customer expectation [2]. In order to identify the priority of logistics services quality 
attributes, a decision-making method is constructed. 

The Kano model of customer satisfaction proposes that the relationship between an attribute’s performance 
and satisfaction is non-linear. The purpose of customers’ satisfaction research is to reflect the real situation. 
However, researchers applied Kano’s model are always lack of considering the fuzzy and uncertainty of mental-
ity and affection when devising questionnaire [3]. Brandt [4] firstly developed a dummy regression model to 
identify the non-linear and asymmetric impacts of attribute performance on overall customer satisfaction. Yang 
[5] recommended that the results of classification should be divided into eight categories, so as to improve the 
accuracy of the Kano model. Although these methods facilitate the analysis of customer requirements, it ignores 
the fact that quality attribute performance and importance can affect the results of classification. Therefore, this 
study aims at integrating fuzzy Kano model with IPA model to address the shortcomings with using these two 
methods separately. 

The rest of this paper is structured as follows. First we introduce the proposed fuzzy Kano model. Then we 
construct a detection method by integrating fuzzy Kano model with IPA to identify the priority of logistics ser-
vices quality attributes. Following that, the results of the empirical study are presented. Conclusions are finally 
drawn in the last section. 

2. The Proposed Fuzzy Kano Model 
To deal with fuzziness of human thought, Zadeh [6] first introduced the fuzzy set theory, which was directed to 
the rationality of uncertainty through fuzziness or unknown situations. A major contribution of fuzzy set theory 
is able to represent fuzzy data. A fuzzy set is a class of elements with a continuum or discreteness of degrees of 
membership. Such a set is characterized by a characteristic function, which assigns to each element a degree of 
membership ranging between zero and one [3]. 

According to the traditional Kano’s questionnaire (Table 1) and Kano’s evaluation table (Table 2), attributes 
are classified into five classes with distinct impacts on consumer satisfaction: attractive, one-dimensional, must- 
be, indifferent, and reverse attributes. 

Traditional Kano’s questionnaire only set up singular answer or certain range of the answer, and customers 
can’t respond their multiple affections. If customers can select more than one answer to express the degree of 
their feelings, the answer presented will be closer to real thinking. Therefore, to meet the multiple affections of 
customers, a fuzzy Kano’s questionnaire based on the fuzzy logic is designed (Table 3).  

 
Table 1. The traditional Kano’s questionnaire.                                                                 

Product/Service Like Must-be Neutral Live-with Dislike 

Functional  √    

Dysfunctional     √ 

 
Table 2. Kano’s evaluation table.                                                                             

Functional 
Dysfunctional 

Like Must-be Neutral Live-with Dislike 

Like Q A A A O 

Must-be R I I I M 

Neutral R I I I M 

Live-with R I I I M 

Dislike R R R R Q 
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Table 3. The fuzzy Kano’s questionnaire.                                                                     

Product/Service Like Must-be Neutral Live-with Dislike 

Functional 0.2 0.7 0.1   

Dysfunctional    0.2 0.8 

 
Based on fuzzy Kano questionnaire, customers’ real feeling will be acquired. If we want to know ‘‘Whether or 

not to have a message to inform you?” to a customer belonging to which kind of quality attributes, its fuzzy idea 
result (Table 3) will be presented with combination of functional and dysfunctional.  

A customer’s feeling is: 
F = [0.2 0.7 0.1 0 0] 
D = [0 0 0 0.2 0.8] 
Use matrix multiplication, TF D⊗  will obtain a 5 × 5 Kano’s two-dimensional fuzzy relation combination S 

as:  

0 0 0 0.04 0.16
0 0 0 0.14 0.56
0 0 0 0.02 0.08
0 0 0 0 0
0 0 0 0 0

TS F D

 
 
 
 = =
 
 
  

 

After S being obtained, two-dimensional attribute classification will be acquired based on Matzler and Hin-
terhuber’s [7] model as shown in Table 2.  

Regarding to ‘‘Is there a message to inform me ?”, the customer has 0.64 feeling of this issue belonging to 
must-be quality attribute while 0.16 of one-dimensional quality attribute, 0.16 of indifferent quality attribute and 
0.04 of attractive quality attribute . 

, , , , ,
0.64 0.16 0.16 0.04 0 0
M O I A R QT  =  

 
 

In order to find a more accurate classification, the α-cut common consensus standard concept is used to get T. 
The threshold value of α ≥ 0.4 as an example, when total quality attribute level is greater than α, “1” will be 
represented; while is less than α, “0” will be represented. And T = (1, 0, 0, 0, 0) means the quality attribute can 
be classified to must-be. 

Finally, the largest identification frequency of quality attribute fuzzy Kano’s model is the result agreed by 
majority. If the identification frequency is equal, the results can be determined according to the prioritization of 
quality attribute category. The prioritization of quality attribute category as following: first is must-be, then 
one-dimensional, attractive, indifferent and reverse attributes. 

3. The Constructed Detection Method 
3.1. Importance-Performance Analysis  
Importance-performance analysis, originally introduced by Martilla and James [8], is a technique for prioritizing 
attributes for improvement based on customers evaluation of the importance of each product or service attribute 
and provider performance in each attribute [9]. In general, data from satisfaction surveys are used to construct a 
two-dimensioned matrix, where importance is depicted along the x-axis and performance along the y-axis. The 
matrix is divided into four quadrants by different degree of importance and performance (see Figure 1). 
 Quadrant I means “Concentrate here”, products or service attributes are rated high in importance but low in 

performance. To improve performance, a company should concentrate on these attributes. 
 Quadrant II means “Keep up the good work”, products or service attributes are considered high in both im-

portance and performance. The company should maintain competitive advantage.  
 Quadrant III means “Possible overkill”, products or service attributes in this area are evaluated low in im-

portance and high in performance. Resources committed to these attributes that could better be employed 
elsewhere. 
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Figure 1. Importance-performance analysis (IPA).                        

 
 Quadrant IV means “Low Priority”, products or service attributes both low in importance and performance. 

Company should ignore these attributes. 

3.2. The Integrated Fuzzy Kano and IPA Model 
In order to calculate the satisfaction rating of each attribute, Kano [10] proposed contribution of satisfaction 
coefficient (CS coefficient). CS coefficient means the ability of a product or service attribute that can enhance 
satisfaction.  

A O
i

A O M I

f f
CS

f f f f
+

=
+ + +

                                 (1) 

For the purpose of estimating the importance of attributes, questions about products or service importance in 
the questionnaire should be designed. For the convenience of calculation, attributes importance rating is coded 
(Table 4). For example, “unimportant” is coded “1”. 

Hence the CS coefficient and importance coefficient were both obtained. To construct the importance-per- 
formance matrix, the mean of the attribute’s CS coefficient was calculated. Also, the mean of the attribute’s im-
portance coefficient was calculated. 

What’s more, when attributes locate in the same quadrant, there are different priorities of these attributes. The 
prioritization of quality attribute category as following: first is must-be, then one-dimensional, attractive and in-
different attributes. Therefore, the priority of service quality attributes was determined by integrating the fuzzy 
Kano model and IPA. And companies can enhance service quality by improving the attribute which is the top 
priority. 

3.3. The Decision-Making Method for Improving Logistics Services Quality 
Figure 2 shows the constructed decision-making method. The method can help companies ascertain the logistics 
service quality attributes and determine the priority of logistics service quality attributes. 

First at all, looking at the whole process of logistics service from the customer perspective and getting the re-
lated information. Then the attributes of logistics quality were identified through the SERVQUAL model. By 
applying an approach of fuzzy Kano and IPA questionnaire to research the customers, the satisfaction and im-
portance degree were both obtained. Finally, the priority of logistics service quality attributes was determined. 
Logistics companies can improve the key logistics services quality attributes and acquire a competitive advan-
tage. 
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Figure 2. The decision-making method.                                                             

 
Table 4. Importance quantization table.                                                                       

Unimportant Neutral Important Very important Extremely important 

1 2 3 4 5 

4. Data Analysis and Results 
This section uses empirical data of the case study to show some of the problems of the logistics service in China. 
The main purpose is to make clear, for Chinese local logistics companies, the need for the improvement of the 
key logistics service quality attributes. The attributes of logistics quality were identified through the SERVQUAL 
model (Table 5). 

The questionnaire comprised two parts. The first part aims to understand the basic personal data of customers,  
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Table 5. Logistics service quality attributes table.                                                                

Attribute Dimension 

f1 Goods delivered within the specified time Reliability 

f2 SMS notification in advance Empathy 

f3 The postman door-to-door pick up the goods Empathy 

f4 Delivered goods intactly Reliability 

f5 Customers can easily query Responsiveness 

f6 Member discount service Empathy 

f7 Timely processing of complaints and compensation Responsiveness 

f8 Appropriate price Empathy 

f9 High quality of service Assurance 

f10 Undelivered goods free reservations seven days Empathy 

 
as well as their gender, age and profession. Table 6 provides the basic personal data of customers. Of the 117 
total number of customers, 58 (49.57%) were male and 59 (50.43%) were female customers. This gender com-
position is a reasonable representation of the customer in China. The majority of the customers were betweenthe 
ages of 20 and 40. Also, the majority (30.77%) of the customers were students, which we believe is the most 
important characteristic of the customer group who are most likely to use the logistics. The second part is the 
fuzzy Kano and IPA questionnaire which was designed according to the logistics service quality attributes table. 
By applying an approach of fuzzy Kano and IPA questionnaire to research the customers, the satisfaction and 
importance degree were both obtained. The survey was conducted with a random sample of customers. From 
April 20 through May 20, 2014, 150 copies have been issued and 117 copies of effective retrieved (78%). 

Comparison of different threshold value of α, classification results of logistics service quality attributes were 
shown in Table 7. Through the Table 7, different threshold value of α obtained different classification results. 
For example, the logistics service quality attribute f3 of α = 0.1 classification result is “indifferent”. However, 
the logistics service quality attribute f3 of α = 0.3 classification result is “one-dimensional”. With different thre-
shold value of α, each of the logistics service quality attributes of frequency is different. The sum of the fre-
quency of each service attribute under different confidence level was shown in Table 8. 

On the one hand, α-cut is over small, lower sample subordination and over happy threshold will be formed. 
On the other hand, over large α-cut is easy to cause issue of fewer samples and decrease representation of infe-
rence population. For example, when α = 0.1, the sum of the frequency of each service attribute is more than the 
number of effective questionnaire. There is a phenomenon of greater information crossover. When α = 0.7, the 
sum of the frequency of each service attribute is less than the number of effective questionnaire. There is a phe-
nomenon of information distortion. Therefore, based on experience and references to set α = 0.4, it is able to ob-
tain more accurate classification results. The final classification results of logistics service quality attributes are 
shown in Table 9.  

Table 10 shows the average satisfaction and importance degree of logistics service quality attributes. The av-
erage importance of logistics service quality attributes is 3.43760683 and the average perceived performance of 
logistics service quality attributes is 0.48240265. By utilizing the data in Table 10, the IPA matrix was con-
structed (see Figure 3). 

Through the analysis of Figure 3, the priority of logistics service quality attributes was determined. Table 11 
shows the results of the logistics service quality detection method. According to Table 11, three attributes, f4, f7 
and f1, are the most in need of improvement. These attributes are classified as must-be, which are rated high in 
importance but low in performance. To improve logistics service quality, the companies should concentrate on 
these attributes. Under the framework of IPA, f8, f10, f3 and f2 are placed in the area of “possible overkill”. Ac-
cording to IPA, a reduction of the resources allocated for these attributes can be considered. Finally, f9, f5 and f6 
are located in “low priority” of the IPA matrix, indicating no urgent need for improvement. 

According to the empirical study, not all logistics service quality attributes are viewed as equally important to  
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Figure 3. Importance-performance analysis.                             

 
Table 6. The basic personal data of customers.                                                                   

Characteristics Frequency Percentage 

Gender   

Male 58 49.57 

Female 59 50.43 

Age   

Less than 20 20 17 

20 - 30 38 32.5 

30 - 40 33 28.2 

40 - 50 16 13.7 

Over 50 10 8.6 

Profession   

Student 36 30.77 

Worker 29 24.79 

Civil servant 30 25.64 

Self-employed people 22 18.8 

 
Table 7. Classification results of logistics service quality attributes under different confidence level.                        

Attribute α = 0.1 α = 0.3 α = 0.4 α = 0.5 α = 0.7 

f1 M M M M M 

f2 A A A A A 

f3 I O O O O 

f4 M M M M M 

f5 M M M M M 

f6 I I I I I 

f7 M M M M M 
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Continued 

f8 A O O O A 

f9 M M M M M 

f10 O O O O O 

 
Table 8. The sum of the frequency of each service attribute under different confidence level.                             

Attribute α = 0.1 α = 0.3 α = 0.4 α = 0.5 α = 0.7 

f1 167 138 131 126 92 

f2 163 139 126 121 98 

f3 174 135 128 115 96 

f4 134 121 120 118 114 

f5 174 136 130 124 98 

f6 135 124 122 116 109 

f7 153 130 124 120 106 

f8 170 144 137 120 89 

f9 149 124 121 120 106 

f10 164 136 129 119 111 

 
Table 9. The final classification results of logistics service quality attributes.                                          

Attribute Classification results 

f1 Goods delivered within the specified time M 

f2 SMS notification in advance A 

f3 The postman door-to-door pick up the goods O 

f4 Delivered goods intactly M 

f5 Customers can easily query M 

f6 Member discount service I 

f7 Timely processing of complaints and compensation M 

f8 Appropriate price O 

f9 High quality of service M 

f10 Undelivered goods free reservations seven days O 

 
Table 10. The average satisfaction and importance degree of logistics service quality attributes.                           

Attribute Performance (average) Importance (average) 

f1 Goods delivered within the specified time 0.47328244 3.92307692 

f2 SMS notification in advance 0.54761905 3.01709402 

f3 The postman door-to-door pick up the goods 0.5703125 2.94871794 

f4 Delivered goods intactly 0.39166667 4.82051282 

f5 Customers can easily query 0.44615385 3.26495726 

f6 Member discount service 0.29508197 2.22222222 

f7 Timely processing of complaints and compensation 0.4516129 4.23931623 

f8 Appropriate price 0.52554745 3.28205128 

f9 High quality of service 0.47933884 3.38461538 

f10 Undelivered goods free reservations seven days 0.64341085 3.27350427 

Mean 0.48240265 3.43760683 
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Table 11. The results of the logistics service quality detection method.                                              

Category in IPA 
Category in the fuzzy Kano model 

M O A I R 

Quadrant I f4 f7 f1    — 

Quadrant II     — 

Quadrant III  f8 f10 f3 f2  — 

Quadrant IV f9 f5   f6 — 

 
customers, meaning when the resources are limited, companies should improve the key logistics services quality 
attributes and acquire a competitive advantage. For logistics companies, three attributes, f4 “Delivered goods in-
tactly”, f7 “Timely processing of complaints and compensation” and f1 “Goods delivered within the specified 
time”, are the most in need of improvement. Furthermore, these attributes are effective to fulfilling improving 
overall satisfaction. But there are no attributes located in Quadrant II. It can be inferred that the attribute which 
considered high in both importance and performance is nonexistent. Therefore, logistics companies need to be 
aware that there are still a number of services should be improved.   

5. Conclusions 
In resources limited situation, seeking relationship between customer satisfaction and logistics service perfor-
mance is meaningful for the development of logistics companies. Therefore, it is crucial for logistics companies 
to understand which logistics service quality attributes can increase satisfaction, and their improving priorities to 
help make better decisions. Thus, the identification of logistics service quality attributes importance and their 
contributions on improving customer satisfaction have become more necessary to logistics companies success. 

Considering traditional Kano model classification is subjective, the contribution of this study is, therefore, to 
integrate fuzzy Kano model with IPA model to address the shortcomings with using these two methods sepa-
rately. What’s more, constructing a decision-making method can help logistics companies determine the priority 
of logistics service quality attributes. Also, through the use of empirical data of the case study, this study obtains 
the key logistics services quality attributes which are the most in need of improvement. 

In spite of the fuzzy Kano and IPA model proposed in this study has higher effectiveness in decision making, 
some limitations still exist. First, the sample data of this study is less. Thus, future studies should include more 
samples to make conclusions with higher reliability. Second, the fuzzy Kano and IPA model is extremely de-
pendent on the customers’ perception in making decisions. Therefore, the logistics companies’ experiences and 
opinions should be taken into consideration. 
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