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Abstract: Recently, scholars start integrating IPA with DEMATEL to take the influence and the 
dependency of the attributes into account for more accurate assessment. However, these approach 
are still existed the shortcomings. This study proposes an approach that combining composite 
importance with DEMATEL in order to take into account both the strength of relationships among 
attributes and the importance of each attribute. And then integrate with IPA effectively so that to a 
relatively complete representative values of importance and performance. Thru the case study, the 
result showed that this approach can assist researchers in identifying their management 
requirements and then prioritizing the associated actions effectively. 

1.  Introduction 

Since Martilla and James (1977) [1] introduced the Importance Performance Analysis (IPA)，it 
through the data simple processing, can offer organizations directly examine different types of 
quality attributes and adopt the strategies and plans, based on the location in the four quadrants in 
the IPA grid. But In the IPA, it assumes each quality attribute is independent, so the means of the 
importance and performance can be calculated respectively, and then the decision can be made. 
However, in fact, each quality attribute may be affected by each other and mutually dependent, that 
is to say the result calculated by the conventional IPA may be inaccurate, which may result in the 
management decision-making error.  

In the past, there were some researches discussed the related issues [2-4], but there are little 
discussions about the study on the dependent relationship between attributes and improved method. 
Hence, scholars start integrating IPA with DEMATEL to take the influence and the dependency of 
the quality attributes into account in order to correct the conventional IPA for more accurate 
assessment [5-7]. The decision making trail and evaluation laboratory (DEMATEL) studied the 
disjointed and antagonistic phenomena of world and investigated integrated solution [8]. It can 
convert the relationship between the causes and effects of factors into an intelligible structural 
model of the system. However, their method is not easy to use. Ho et al. (2012) [9] used original 
importance plus the Relation (Di-Ri), then obtain the integral importance of the attribute. But they 
ignored the prominence among attributes.  

This study proposes an approach that combining composite importance [10] with DEMATEL 
(CI-DEMATEL) in order to take into account both the strength of relationships among attributes 
and the importance of each attribute. And then integrate with IPA effectively so that to a relatively 
complete representative values of importance and performance for assessing better strategies. At 
last, a tourist hotel in China was taken as empirical study. The result showed that CI-DEMATEL 
with IPA approach can assist researchers in identifying their management requirements and then 
prioritizing the associated actions effectively. 

 
 

2020 International Conference on Social and Human Sciences (ICSHS2020)

DOI: 10.38007/Proceedings.0000102 ISBN: 978-1-80052-000-4- 566 -

mailto:pony1146@163.com


2.  Problems Regarding the Evaluated Method of Dimension Gap 
The essentials of DEMATEL suppose that a system contains a set of factor such as C = {C1, 

C2,.……, Cn}, and the particular pair-wise relations are determined for modeling with respect to a 
mathematical relation. The analysis step is as below: 

Step 1: The influence of pair-wise comparison scale is designated into four levels, where the 
scores of 0, 1, 2, and 3 represent “No influence”, “Low influence”, “High influence”, and “Very 
high influence”, respectively. 

Step 2: The n×n initial direct-relation matrix Z obtained by pair-wise comparisons in terms of 
influences and directions between factor, in which Zij is denoted as the degree to which the factor 
Ci affects factor Cj. Accordingly, all principal diagonal elements Zii are set to be zero. 

Step 3: Let λ= 
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Step 4: The total-relation matrix T can be acquired by calculating:  
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Step 5: Set up the threshold value in order to neglect smaller total-relation among attributes. In 
practice, retain around 30% to 50% data to evaluate further. 

Step 6: The composite importance Ir as: Ir = I +T×I = (E+T) × I , where I denotes the n-
dimensional vector of I of the importance of each attribute from IPA. E denotes the identify matrix. 

Step 7: Plot the IPA grid with Ir and performance of each attribute. 

3.  Case Study 
3.1.  Research Design 

A tourist hotel in China was selected for empirical study. First, use 22 questions from 
SERVQUAL, but then change to explore the importance and the performance (satisfaction) of each 
questionnaire considered by the respondents. The questionnaire collects Likert 5 point scale after 
appropriate linguistic modification, ranging from "very low (0) "to" very high (1) ". The data is 
collected through the random sampling interview from 300 customers of the hotel. The response 
rate is 87%. There are 6 invalid questionnaires, so that valid questionnaires should be 255. The 
analysis method applied is SPSS 10.0 statistic software. Consequently, Cronbach's α is between 
0.8125 and 0.8943, which has a sufficient credibility. The demographic profile of the respondents 
among the 255 valid questionnaires is as follow. There are 108 (42.4%) females and 147 (57.6%) 
males among the respondents. The largest group is 30-39, representing 55.7% of the respondents. 
The next four groups are: 40-49 (17.6%), 20-29 (14.9%), above 50 (9.4%), and below 20 (2.4%). 
More than half of the respondents with college educated background account for 76.1% of the total 
respondents, and high school education background account for 14.9% of the respondents, and 
6.3% and 2.7% have secondary school, master and Ph.D. education background respectively. 

3.2.  Importance-Performance Analysis 
After the scores of the importance and performance of 22 quality attributes are calculated, and 

plotted on the IPA grid as Figure 1(a). As shown in Fig. 1(a), only attribute 7 was identified in the 
Concentrate Here quadrant; only attribute 13 was in the Low Priority quadrant; attribute 10 and 14 
were in the Possible Overkill quadrant, others attributes 18 items totally were in the Keep up the 
Good Work quadrant. 

3.3.  Composite Importance DEMATEL with IPA 
The further analysis with DEMATEL, the decision-making group was selected three manager 

staffs from hotel. Make comparisons in their specialties to address the influences and directions 
between 22 attributes, and then collect to be an initial direct-relation matrix. Following the 
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procedure of DEMATEL, after the normalized direct-relation matrix; calculation of the total-
relation matrix and threshold value screen, final total-relation matrix was obtained as below Fig.1: 

 
Figure 1. Final total-relation matrix 

Afterwards follow step 6, the composite importance Ir can be calculated, then, the new IPA grid 
can be redraw base on composite importance (Ir) and performance as below Fig.2 (b): 

 
Figure 2. Comparison of analysis result, (a) IPA grid; (b) new IPA grid 

4.  Discussion  
To compare the original IPA with new IPA combined CI-DEMATEL, thee result showed that 

there are different strategies should be adopted because some attributes located in different quadrant. 
Totally, 7 attributes moved to different quadrant. Attribute 5 and 13 moved to quadrant II from 
quadrant III; Attribute 4; 6; 9; 17 and 19 moved to quadrant III from quadrant II as Table 2, others 
15 items keep the location. 

Table 1. Location change of attributes at quadrant 
Attribute 5 13 4 6 9 17 19 

Original Quadrant III III II II II II II 
New Quadrant II II III III III III III 

That is to say, researchers will treat attribute 5 “they will do if they promise do it in certain time” 
and attribute 13 “Never too busy to busy to responds customer’s request” are low priority while 
researchers analyse by original IPA. But both items will be treated as concentrate to improve items 
while researchers analyse by CI-DEMATEL with IPA. Researchers will treat attribute 4 “Physical 
facilities keeping”; attribute 6 “Solve customer’s problem sincerely”; attribute 9 “Insist on error free 
records”; attribute “Employee own good job knowledge” and attribute 19 “Employee give customer 
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personal attention” are concentrate to improve while researchers analysed by original IPA. But 
these five items will be treated as low priority items while researchers analysed by CI-DEMATEL 
with IPA. 

By the original IPA method, researchers will treat attributes- 4; 6; 9; 17 and 19 as part of priority 
to improve. Researchers may waste a lot of resources, such as training and performance 
management on them. However, researchers will understand they should save the resources to right 
direction by CI-DEMATEL with IPA method. That is, attributes- 5 and 13, they should not be 
treated as low priority items, they are actual priority items to improve. 

5.  Conclusion  
IPA has been extensively used in academia and industry because it’s simple, intuitive and easy to 

explain. However, conventional IPA has implied a great flaw, i.e. considering each other attribute is 
independent, which isn’t very likely in the real world. So, we need to add the influence and 
independence of accessing each attribute, correcting the value of the importance and performance, 
to get the accurate answer as well as a management strategy. This study proposed a CI-DEMATEL 
with IPA method to encompass quality attributes and applied the case study of tourist hotel in China. 
This approach further analyses the causal relationship between attributes, direct and indirect 
influence strengths with DEMATEL, as well as effectively integrates IPA to obtain the relatively 
complete representative value of importance and performance assessing better strategies.  

Of course, the point is that, when accessing the influence and dependence between the attributes 
by DEMATEL, we should avoid overly subjective judgment by the way of forming a professional 
team, consisted of experts whose knowledge is multi-unit and multi-angle referring to the issues. In 
addition, a relatively objective and accurate result may be obtained by the group decision-making 
method, such as Delphi method and Brainstorming, etc. And the CI-DEMATEL with IPA method 
won’t have an effect on the IPA amending methods proposed by the scholars from the other 
perspective before, such as MCDM, KANO model and regression etc. As the improvement angles 
differ from each other, so the integration of multiple methods may be able to achieve better IPA 
improvement. 
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