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Abstract -In this study, a packaging design evaluation system has been 
built based on the design attributes, functional attributes, 
psychological attributes, and social attributes by following the 
scientific, objective, dynamic, and operable design evaluation 
principles via literature reviews and the investigation and analysis of 
data. A questionnaire survey was used for the investigation of the 
indicators, factors, and weights of each level of the evaluation system. 
The research subjects include two different populations consisting of 
80 designers and 100 consumers respectively.  
Keywords-Packaging design, design evaluation, analytic hierarchy 
process 
 

I. Introduction 
The general definition of design evaluation indicates carrying 

out evaluations or comparisons between single or multiple design 
schemes based on foundation of ideal product models or 
parameters in order to the confirm the quality or effects of a 
design scheme. The evaluation object could be a design concept, 
design scheme, and could also be a concrete design product. The 
evaluation span covers the entire process of product design, R&D, 
production, and sales. It could happen at the concept formation 
during the earlier design stage or the actual evaluation and testing 
of samples and products during the final design stage. The 
effectiveness of the evaluation criteria is critical to an evaluation 
and it deals with the accuracy of the ideal evaluation model and 
parameters that have been built. Many scholars had investigated 
the topics that are related to packaging design evaluations from 
different directions and points of view. They considered the 
concept, content, and functions of a product package 
comprehensively based on the design evaluation principles so as 
to construct the packaging design evaluation system. Reasonable 
and adequate evaluation indices and factors are the foundation of 
the design evaluation system to be constructed and they are 
critical to the accuracy of the evaluation results. The evaluation 
factors of the current systems are obtained by a large number of 
questionnaire surveys on designers, enterprise personnel, and 
consumers. Based on this foundation, the investigated data is 
analyzed integrally by using a combination of quantitative and 
qualitative statistical approaches in order to verify the results. It 
has been found during the evaluation process that, there are 
differences to a certain extent between the feedbacks of the 
investigation data from concrete packaging designs or different 
investigation objects. Therefore, the investigation in this study 
started from two different types of investigation objects which 
include designer and consumers groups. The comparison and 
analysis were carried out by evaluating the design evaluation 
indices, factors, and weights of food packaging. The exact degree 
of influence for this type of influence was determined via graphs 
and it is expected that packaging design evaluation systems can be 
further improved to be more consummate via this study. 

II. Literature review 
In recent years, the study of packaging design evaluation has 

made some achievements and built some systems. It is expected 
to build a scientific, reasonable, objective, and accurate packaging 
design evaluation system for enterprises and designers. Some of 
the scholars proposed using the green packaging design 
evaluation method in the fuzzy set similarity measurement 
approach based on the green packaging design contents. This 
approach allows the investigation of the design strategy of green 
packaging and the analysis of green evaluation criteria from the 
design principles of the recycling and utilization of packaging[1]. 
On the other hand, with the fast development of eye movement 
experimental technologies, some scholars proposed using 
packaging design evaluation approaches based on eye movement 
experimental data[2][3]. By determining the visual elements of 
packaging design contents, the effectiveness of the transmission of 
packaging design information serves as the basis of packaging 
design evaluation. It is also equipped with evaluation applicability 
and feasibility to a certain extent[4]. Some of the studies are 
inclined to emphasize the principle of sustainability during the 
packaging design process. The strategic supportive approaches 
based on product life cycle are introduced into the design 
evaluation process in order to reduce design costs and enhance 
development efficiency[5]. Due to the complexity of design 
activities, a design evaluation needs to take the importance of 
subjective factors during the evaluation process sufficiently into 
account. More scholars carried out their studies from the 
standpoint of human-centered designs such as proposing the 
packaging design evaluation approach based on user 
experiences[6][7][8], user-friendly design evaluation 
approaches[9], emotional design evaluation approaches[10]. 
There are also other evaluation approaches which are capable of 
sufficient and definite evaluations on the importance of a 
product’s packaging design based on concrete product attributes 
and consumer attributes[11][12][13][14][15]. 

III. Methods 
3.1 Selection of the packaging design evaluation approach 

Among them, the analytic hierarchy process (AHP) has the 
most extensive application. This is due to the fact that a packaging 
design evaluation problem is provided with complexity and 
fuzziness and it is difficult to resolve by simple quantitative 
analytical approaches. Therefore, the AHP approach is the most 
suitable one. This approach divides the corresponding critical 
factors of a packaging design into different levels which include 
goal, criteria, and alternatives. Via the quantitative and qualitative 
analysis of the indicating factors at each level, the relative 
importance of the indicating factors can be determined so as to 
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build and calculate the judgment matrix. At the final stage, the 
composite weight of each indicating weight can be obtained via a 
consistency check. The main advantage of this approach is to 
highlight the hierarchical structure of the model for an evaluation 
system so that people can consider and evaluate the relative 
importance of the indicating factors sufficiently when carrying out 
an evaluation. The emphasis of this study is to determine and 
compare the changes in the weights of various indicating factors 
for evaluation for different types of people who carry out an 
evaluation. To this end, a questionnaire survey was implemented 
in this study to obtain the original data so that the AHP approach 
can be used to continue the follow-up analysis. 

3.2 Analysis of the subjects for investigation 

During the reviews in the questionnaire survey, the indicating 
factors of the packaging design evaluation serve as the main 
contents of this questionnaire. A total of 180 questionnaire copies 
were dispatched. Among them, 80 copies targeted the designer 
population for the questionnaire survey and 77 effective 
questionnaire copies were returned. The other 100 questionnaire 
copies were for the consumer population. The research subjects 
are described as follows. 

(1) Population with 80 designers: There are 47 male 
designers (about 59%) and 33 female designers (about 41%). 
From the aspect of whether they received the design professional 
and fundamental courses or training, 19 of them are third-year and 
above college students (about 24%), 22 designers with 1-3 years 
of working experience (about 28%), 23 designers with 3-5 years 
of working experience (about 29%), 16 designers with more than 
5 years of working experience (about 20%). There are 16 graphic 
designers (about 20%), 11 industrial designers (about 14%), 6 
interior designers (about 8%), 15 illustration designers (about 
19%), 10 animation designers (about 13%), 12 color designers 
(about 15%), 10 interaction designers (about 13%). For their 
educational background, 56 of them are college and design-related 
students (about 70%) and 24 of them are graduate students (about 
30%). 

(2) Population with 100 consumers: Among them, there are 
47 males (about 47%) and 53 females (about 53%). Therefore, 
there are more females than males. For the distribution in age 
brackets, 35 of them are in the age of 20-30 (about 35%), 42 of 
them are in the age of 31-40 (about 42%), 23 of them are in the 
age of 41-50 (about 23%). For their educational backgrounds, 38 
of them are high school or below students (about 38%), 47 of 
them are college students and design-related background (about 
47%), 15 of them are graduate or above students (about 15%). 
Their occupations include 23 while-collar workers (about 23%), 
12 teachers (about 12%), 20 homemakers (about 20%), 23 
workmen (about 23%), and 22 sales persons (about 22 %). 

 
IV. CONCLUSION 

By reviewing and analyzing a large number of earlier studies 
and data, a packaging design evaluation system which is based on 
the design attributes, functional attributes, psychological attributes, 
and social attributes as the fundamental contents by following the 

scientific, objective, dynamic, and operable design evaluation 
principles. The indicating factors and weights of each of the levels 
in an evaluation system were analyzed by approaches such as a 
questionnaire survey and the AHP approach. The subjects for this 
investigation include both the designer population and the 
consumer population. The original data was collected, categorized, 
and analyzed and the sum-product method was implemented for 
calculating the indicating weights at each of the levels of the 
evaluation system. The indicating weights of each of these two 
different populations were compared and analyzed for further 
investigation. Trend charts for the comparison of the indicating 
indices at various levels were drawn so that the common parts and 
different parts of the data from these two populations can be 
presented intuitively. The results of this study indicates that, Bothe 
the designer population and the consumer population have a 
higher degree of recognition for the first-level evaluation 
indicators in this system. This also indicates the overall evaluation 
content of the food packaging design evaluation system is 
effective and feasible with a correct direction. However, it was 
also found in this study that, these two populations have a certain 
degree of difference on the judgment of the weights of the 
second-level indicators in the evaluation system. The results also 
indicated that, during the process of evaluating a packaging design 
from different product categories or object populations, it is 
required to examine the effectiveness of each indicator in the 
evaluation system, followed by verifying the weight of each 
indicator integrally. This way the accuracy of the evaluation can 
be guaranteed. 
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