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Preface 

The annual Wuhan International Conference on E-Business (WHICEB) is an AIS affiliated conference. 

WHICEB 2019 is held in Wuhan, P. R. China from May 24 to 26, 2019. WHICEB promotes intellectual 

research and facilitates academic and corporate networking in e-business and related fields. The intent 

is to encourage academic research and business development through exchanging ideas about the 

e-business, global and corporate financial issues, and necessity for continuous innovation. The 

conference aims at presenting innovative research findings, solutions and approaches to make the 

Internet a productive and efficient vehicle for global commerce. Whether running an e-business or 

transforming a business into e-business, we constantly encounter challenges ranging from 

technological to behavioral issues, from marketing to data analysis issues, and from effectiveness to 

security issues. The past years all over the world initiatives have been started for the next step of 

development. Some people have already talked about the fourth industrial revolution. After consumer 

oriented mass production we focus nowadays on personalized products and services, which demands 

cyber physical systems, cloud computing and big data. There are integration issues for management of 

technology, management of supply chains, management of human resources and management of 

knowledge and intelligence that are being resolved in an e-business environment. Organizations, 

regardless of its locations and sizes, should consider having a strategic decentralized planning effort 

that includes e-business as a pillar for sustainable competitive advantage. 

Proceedings of the Eighteenth WHICEB document the breadth and depth of research from different 

aspects of business and from different disciplines that have major implications for e-business. There ten 

tracks in the proceedings and the proceedings will be listed in the appropriate indexes. The selected 

best papers from the proceedings will be recommended to international academic journals/special 

issues including but not limited to the following: Electronic Commerce Research (SSCI)，Electronic 

Commerce Research and Applications (SSCI) ， Electronic Markets-The International Journal on 

Networked business (SSCI)，International Journal of Networking and Virtual Organizations (EI)，Journal 

of Systems and Information Technology (EI)，International Journal of Information Technology and 

Management (EI)，International Journal of Services Technology and Management. 

The research papers in the proceedings went through a double blind peer review process. Papers are 

accepted based upon a clear research methodology and contributions to the knowledge of e-business 

including but not limited to case study, experiment, simulation or survey. The efforts made by our track 

chairs in reviewing submissions are really appreciated, which ensures the quality of the proceedings. I 

personally thank them for their professional diligence. They are: John Qi Dong and Chia-Han Yang, Big 

Data and Analytics; Jiaqi Yan and Zhiyong Liu, Blockchain-enabled Business Innovations; Xiaobo (Bob) 

Xu and Weiyong Zhang, Digital Technologies, Digital Transformation, and Business Value; Yi Wang, 

Yuan Sun and Si Shi, Enterprise Social Media; Zhongyun (Phil) Zhou, Xiao-Liang Shen, Yongqiang Sun, 

and Xiao-Ling Jin, Emerging Issues in E-Business; Xiaoling Li and Lu Wang, E-business Strategy & 

Online Marketing; Shaobo Wei, Xiayu Chen, and Zhen Zhu, IT-Enabled Value Cocreation in Supply Chain, 

Hefu Liu and Cai Zhao, Information Systems and Operations Management; Yaobin Lu, Jiang Wu, and 

Ling Zhao, Social Network and Commerce; Maomao Chi, General Topics. 

  

 

 

 

Yiliu (Paul) Tu 

Editor, Proceedings of Eighteenth Wuhan International Conference on E-Business 

University of Calgary, Canada  
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Welcome Message from the President of China University of Geosciences 

 

The world today is in the wave of economic globalization and informatization. The Internet and 

Information Technology (IT) have provided new opportunities to the world economy with tremendous 

achievements. In this globalizing information era, IT and the Internet are silently changing the way 

people work, live and learn. In recent years, many scholars have conducted research on e-business 

from many different disciplines such as computer science, telecommunications, economics, 

management, human resources, law and sociology. As a result of these efforts, e-business has created 

a bright perspective for further development in the world and is expected to continue to contribute to 

global growth and stability. 

The Wuhan International Conference on E-business is jointly organized by the International 

Cooperation Center for E-business and the College of Economy and Management, China University of 

Geosciences (Wuhan), and by the College of Business, Alfred University in the United States and 

Baden-Wuerttemberg Cooperative State University Heidenheim, Heidenheim, Germany, and by the 

School of Management, Research center of Enterprise Decision Support(Key Research Institute of 

Humanities and Social Sciences in Universities of HuBei Province) ,Wuhan Textile University. 

This conference has become an AIS Affiliated Conference In 2011, and the Proceedings of the 18th 

Wuhan International Conference on E-Business (WHICEB 2019) will be included into AIS library. The 

focus of this conference is related to realizing the full potential of technology in the globalization era. 

The conference will demonstrate the latest achievement in the fields of Internet economy and 

organizations. It will providing scholars from home and abroad an academic exchange platform for the 

promotion of technological innovation and international cooperation, and hence the healthy 

development of e-business in the world. 

CUG, a state key university in China with geosciences as its world-famous academic programs, always 

attaches great importance to the studies of the interaction among population, economy, society, 

resources and the environment, in an attempt to promote the harmonious development of both human 

and nature, and pays great attention to the development of international academic exchange platforms 

for promoting the international collaboration, and facilitating the process of internationalization of the 

university. 

In recent years, great progress has been made on e-business and the development of management 

science, which not only promotes the development of management science in CUG, but also provides 

an important support for the construction of a complete disciplinary system based on geosciences for 

CUG.  

The prodigious economic growth in China will provide essentials and supports for the studies of 

e-business and related fields. E-business will have a major impact on our future prosperity in all facets 

of life, business and government.  Let us work together to strive for a more dynamic e-environment 

and a more enjoyable life for mankind in this magic e-era! 

 

 

Yanxin Wang 

PhD, Professor 

President 

China University of Geosciences, Wuhan, China 

Welcome Message from the AIS President  
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Welcome Message from the AIS President  

 

Greetings to all WHICEB 2019 Delegates! 

 

WHICEB is a leading conference in China and I am delighted to welcome each of you to its 18th 

year. The conference provides an exciting platform for faculty and students to build friendships 

and share creative ideas and findings. Through such relationships and activities, WHICEB have 

cultivated high quality scholarship in China, in Asia, and around the globe in the past 18 years. I 

am glad that two outstanding friends, Andrew Burton-Jones and Kalle Lyytinen, will deliver 

keynote speeches. I believe you will find their talk extremely valuable. 

 

I have personal memories of WHICEB, as I attended a few earlier ones to meet many good 

friends and have been on the advisory board. WHICEB also brings many AIS members together 

and host CNAIS events. The AIS is honored to have WHICEB as an affiliated conference. It 

provides an excellent example of how a group of outstanding scholars can come together to have 

a lasting impact on the quality of research and networking to advance the Information Systems 

discipline.  

 

As AIS President, I also want to personally invite you to join the Association and participate in AIS 

activities. In addition to WHICEB, AIS offers many high-quality conferences, including the 

International Conference on Information Systems (ICIS), the Pacific Asia Conference on 

Information Systems (PACIS) and more focused workshops prior to ICIS, such as the Workshop 

on Information Systems Economics (WISE), the Workshop on Information Technology and 

Systems (WITS) or the Workshop on E-Business (Web).   

 

AIS also offers a growing set of valuable digital services, such as the eLibrary, where the WHICEB 

conference proceedings and numerous journal and conference papers will be available for 

download, webinars on research methods and career management, and access to workshops 

that can help develop your skills for research and teaching. For members and non-members, I 

urge you to visit www.aisnet.org to learn more about the benefits of AIS membership.  

 

I would like to thank the conference organizers, Jing Zhao, from the China University of 

Geosciences, Doug Vogel from Harbin Institute of Technology and Juergen Seitz from 

Baden-Wuerttemberg Cooperative State University in Heidenheim, Germany for their service to 

the Information Systems community. I would like to extend a special thanks to Wilfred V. Huang, 

honorary conference chair, for his many years of service. The conference organizers have 

assembled a world-class conference committee, attracted a strong set of globally recognized 

journal outlets and significant global sponsorship to ensure the success of the conference. 

Congratulations on the success of the conference. 

  
Ting-Peng Liang 

President, Association for Information Systems (2018-2019) 

Chair Professor of Information Systems 

National Sun Yat-Sen University  

http://www.aisnet.org/
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Keynote Speakers 

 

Kalle Lyytinen (PhD, Computer Science, University of Jyväskylä; Dr. 

h.c. Umeå University, Copenhagen Business school, Lappeenranta 

University of Technology) is Distinguished University Professor and 

Iris S. Wolstein professor of Management Design at Case Western 

Reserve University, and a distinguished visiting professor at Aalto 

University, Finland.  Between 1995 and 2015 he was the 3rd most 

productive scholar in the IS field when measured by the AIS basket of 

8 journals; he is among the top four IS scholars in terms of his h-index 

(85); he is the LEO Award recipient (2013), AIS fellow (2004), and 

the former chair of IFIP WG 8.2 “Information systems and 

organizations”. His Erdos number is 3. He has published over 350 

refereed articles and edited or written over 30 books or special issues. 

He conducts research that explores digital innovation especially in relation to nature and organization of 

innovation processes and outcomes, design work, requirements in large scale systems, diffusion and 

assimilation of digital innovations, and emergence and growth of digital infrastructures. 

 

 

Andrew Burton-Jones is a Professor of Business Information 

Systems at the UQ Business School, University of Queensland, where 

he is also Director of its Ph.D. program. Prior to this, he was a 

tenured Associate Professor at the University of British Columbia. He 

has a Bachelor of Commerce and a Masters of Information Systems 

from the University of Queensland and a Ph.D. from Georgia State 

University. He currently serves as Senior Editor of MIS Quarterly and 

has served on the Editorial Boards of Information Systems Research, 

Journal of the Association for Information Systems, Information and 

Organization, and Academy of Management Discoveries. He has also 

served as Program Co-Chair for AMCIS and PACIS, and has received 

several awards for his research, teaching, and service. He conducts 

research on systems analysis and design, the effective use of information systems, and 

conceptual/methodological issues. Prior to his academic career, he was a senior consultant in a big-4 

consulting firm. 
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Abstract: The purpose of this paper is to make a new trial to explore the influence factors of loan default in Internet finance 

loan business. A facial feature extraction and classification model is proposed. The optimal facial feature extraction algorithm 

is obtained by comparing four commonly used facial feature extraction algorithms and certain facial features based on 

physiognomy are selected and classified in 117, 507face images. An experimental study with the help of the proposed model is 

conducted to explore the correlations between loan defaults and Internet finance loan users’ classified facial features based on 

physiognomy. The findings are as follows: among male Internet finance loan users, short eyebrows are related to default and 

eye angle, nose height-to-width ratio (nHWR), lip thickness and facial width-to-height ratio (fWHR) are positively related to 

default behavior and the mouth length is negatively related to default; among female Internet finance loan users, eyebrows 

angle, eyes angle, lip thickness and facial width-to-height ratio are positively correlated to default and mouth length is 

negatively correlated with default. Additionally, the conclusion of that male fWHR is positively related to default of the 

proposed study is echoed with the research results of [1] and [2]. 

 

Keywords: loan default, physiognomy, internet finance 

 

1. INTRODUCTION 

Taking advantage of the Internet, China's Internet financial loan business has developed rapidly. The most 

important thing in developing personal loan business is the control of personal credit risk
 [3]

. However, how to 

effectively identify the risk of personal default from large-scale data is the key to the development of Internet 

financial loan business. 

Most studies focused on the identification of Internet financial loan default risk are based on social data
 [4]

, basic 

personal information
 [5], [6]

, historical lending data 
[7]

, etc. Moreover, few studies focused on hidden information 

resources, face images. Human face, as one of the biological characteristics of human beings, contains much 

information. Since ancient Greece, Westerners have read information from people's faces
 [8]

 and in ancient China, 

physiognomy was deeply rooted in politics, culture, economy, and people's daily lives
 [9]

. The thought that the face 

reflects one’s personality could be found in every ancient culture, and reached its prime in 19th century 

physiognomy
 [10]

. Many companies also used physiognomy as one of main tools for evaluating candidates, such as 

AT&T, IBM, etc. Moreover, in the research field of the detection of loan default in Internet finance, face images 

are not mined and exploited. Reference [1] and [2] found that men’s facial width-to-height ratio(fWHR) was 

related to deceptive behavior and women’s fWHR wasn’t related. The conclusion inspires us and we wonder that 

whether do the facial features like fWHR have correlations with the loan default in Internet finance? 

In the proposed study, we expect to explore the role facial features play in loan default in Internet finance. In the 

background of big data, conventional data analysis tools are not appropriate to extract and classify the facial 

features automatically in the large scale of face images. With the development of artificial intelligence, the 

technologies of computer visualization and image processing make it possible. A facial feature extraction and 
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classification model is proposed consisting of facial feature extraction and facial feature classification. By means 

of the model, the correlations between facial features and loan default can be found in the large scale of face 

images. 

 

2. LITERATURE REVIEW 

 

2.1 The research on facial features 

Human face contains much information. Since ancient Greece, Westerners have read information from people's 

faces and in ancient China, physiognomy was deeply rooted in politics, culture, economy, and people's daily lives
 

[8]
. Modern psychological studies have revealed that people tend to evaluate others on their appearance and then 

proceed to interact with them based on first impressions
 [9]

. And it has been established that faces play a central 

role in people’s everyday assessments of other people
 [10]

. In contemporary, researchers still make effort to seek the 

implicit information in faces. 

People have believed in and practiced physiognomy, the art of reading traits from faces
 [10]

. According to the 

theory of "San Ting Wu Yan"
 [11]

, reference [12] selected facial features based on physiognomy and determined 

corresponding classification standards, finding out the correlations between facial features and personality traits. 

Reference [13] studied the relationship between the facial width-to-height ratio(fWHR) of 968 young CEOs on 

Standard & Poor's and their financial policies. It was found that CEOs with larger fWHR were more radical in 

their financial policies. It was show in [1] and [2] that men with larger fWHR were more likely to cheat and there 

is no correlation between fWHR and deceptive behavior among women. 

On the whole, these research achievements all indicated that the face contains much information and has the 

correlation with human behavior. Although these conclusions were not verified in large scale of data, it could be 

seen that these conclusions had the potential of application and practical value. 

 

2.2 The research on loan default in Internet finance 

Risk control is the key to decreasing default rate and the core of healthy development in Internet finance. 

Exploring the influence factors of loan default in Internet finance, researchers made great effort. 

Peer-to-peer (P2P) lending is a representative of Internet finance, allowing individuals to directly lend to and 

borrow from each other on an Internet-based platform. It is noted that the user's borrowing success rate was related 

to the voluntary disclosed information, even if the disclosed information by the user was not confirmed
 [5]

. 

Moreover, it was presented that people who seem to be trustworthy were more likely to get a loan and not likely to 

default
 [14]

. In China, Internet finance loan business developed rapidly and the research about risk identification 

has become the focus. Reference [15] analyzed the data collected from Renrendai (A P2P platform in China) with 

Probit model. It was shown that high-education users had low loan default rates and higher loan scores. 

In summary, the existing research is mostly based on personal basic information, including gender, age, 

education, social network and so on, to study influence factors of loan default in Internet finance.  

 

3. METHOD 

The model in proposed study integrates facial features extraction and facial features classification based on 

physiognomy, which is a combination of computer vision and physiognomy. In order to achieve a better 

understanding of the proposed model, an illustration of the framework is shown in Figure 1. In the following 

sections, the model and its components are described in detail. 
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Figure 1. Facial feature extraction and classification model and experiment process 

 

3.1 Facial feature extraction 

Before applying the algorithms, face images will be converted to be gray scale images. Facial feature extraction 

is an important step and the facial features extracted by different texture descriptors have different performances.  

To gain the optimal facial feature extraction algorithm, several commonly used algorithms are applied and 

compared, which are LBP, OTSU, HOG and facial feature point. Figure 2 shows the extracted features by different 

facial extraction algorithms. Limited by the policies of privacy protection, the face images used in this paper are 

all from Jaffe database as the substitute for real user’s face image. 

 

Figure2. The facial features extracted from different facial feature extraction algorithms 

3.1.1 LBP 

LBP is an effective texture description operator, which can extract the local neighbor texture information of 

grayscale image. LBP calculates the binary relations between each pixel in the image and its local neighbor points 

in the grayscale. The binary relationship is weighted into a LBP code according to certain rules. The LBP code is 

defined in equation (1). 

   （     ）        
     

         
                                 (1) 

In equation (1),   represents the gray pixel value at the center position (    ) in the 3*3 region, and 

  represents the gray pixel value at other positions in the region. The center pixel is compared with neighboring 

pixels, and a binary value of 1 for neighboring pixels and 0 for smaller pixels is generated. 

3.1.2 OTSU 

The OTSU algorithm is an efficient algorithm in image binarization, which is an adaptive threshold 

determination method, and also known as the Otsu threshold segmentation method. When the grayscale of image 

is L, the number of pixels with the grayscale value   is   . Then, the total number of pixel points is        

           , and the probability that the grayscale value   is    
  

 
, where     ,     

       . According 

to the threshold  , the image is divided into two categories which are   and   , where             ,  

                  . The probabilities of    and    are        
    and        . The 

grayscale mean values of    ,   and images        
       ,          

          and       
      . The 
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formula of inter-class variance between C0 and C1 can be obtained in equation (2). 

                                                     (2) 

3.1.3 HOG 

The main purpose of this method is to define an image as a group of local histograms. The process for 

implementing the HOG descriptors is as follows. 

The first is to calculate the gradient. Horizontal         and vertical         image gradients are calculated 

as follows. In equation (3),        represents the pixel density at       point. 

                          
                         

                               (3) 

The second is to calculate the orientation histograms. Horizontal         and vertical         image 

gradients are used to calculate the gradient magnitude        and gradient orientations        are calculated 

in equation (4) and (5). 

                                                                     
         

                                 (4) 

                                                                                                                  (5) 

Then, the gradient histogram is built. The image is divided into several non-overlapping cells and 9 bins evenly 

spaced over   ~    . The histogram of bins is used to calculate the gradient of each cell. Several non-overlapping 

cells are grouped into blocks. Lastly, the features are obtained after normalization processing and combined. 

3.1.4 Facial feature point 

The facial feature point detection refers to detecting the location of key points in face, mainly including five 

parts which are eyes, eyebrows, the nose, the mouth and the cheek. The number of required feature points is about 

60. This paper selects the face recognition package in Python as a tool for facial feature point detection. The 

package is used to detect facial points, which applies the convolutional neural network to training detection model. 

In this paper, the facial feature points extracted are drawn into lines to form the face contour feature as the facial 

feature extracted. 

 

3.2 Facial feature classification 

3.2.1 Eyebrows 

The length of the eyebrows is determined by two extended baselines, which are from both sides of nose to 

canthus
 [15]

. The specific baseline is shown in Figure 3(a). The angle of the eyebrows is determined by the 

endpoints of the eyebrow’s both sides and the highest point of the eyebrow, which is a fixed value. It is shown in 

Figure 3(b).  

 

Figure 3. The classification of facial features 

According to the two baselines, the length of the eyebrows is divided into four categories: long eyebrows, short 

eyebrows, standard eyebrows, and upward eyebrows. If exceeding the baseline, the eyebrows are defined as long 

eyebrows. Otherwise they are short eyebrows. If the end point of eyebrows is just on the baseline, the eyebrows is 

defined as standard eyebrows. 

3.2.2 Eyes 

Reference [15] defined the distance between the eyes as a benchmark, as shown in Figure 3(c). The shapes of 

eyes are divided into large eyes and small eyes. If the size of A area is smaller than B area, the eyes are defined as 

small eyes. If the size of A area is larger than B area, they are big eyes. At the same time, the angle between the 

a b c d e f g h 
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highest point, the lowest point and the right endpoint of the left eye, as shown in Figure 4, is selected as a 

supplement indicator for measuring the size of eyes. Figure 3(d) shows the standard for dividing the size of eyes 

and the way to measure the angle. 

3.3.3 Nose 

The nose height-to-width ratio(nHWR) is the indicator to measure the size of the nose, as shown in Figure 3 (e). 

A represents the length of nose bridge and b represents the length of the tip of nose. 

3.3.4 Mouth 

The mouth can be divided into large mouth and small mouth
 [15]

. As shown in the Figure3 (f), two straight lines 

are drawn from the inside point of iris to calculate the size of mouth. If the corner of the mouth exceeds the line, it 

is a large mouth. Otherwise, it is a small mouth. The horizontal distance between the corners of the mouth is used 

as a compared index to measure the size of the mouth. As is shown in Figure3 (g), the thickness of lip is proposed 

as the supplement feature of mouth. The vertical distance between the upper and lower part of the mouth is an 

index to measure the thickness of the lip. 

3.3.5 Facial width-to-height ratio 

As shown in Figure3 (h), bizygomatic width is calculated as the maximum horizontal distance from the left 

facial boundary to the right facial boundary. Upper face height is calculated as the vertical distance from the 

highest point of the upper lip to the highest point of the eyelids. Facial width-to-height ratio(fWHR) was 

calculated as width divided by height
 [2]

. 

 

4. EXPERIMENTS 

In this section, face images are converted to be gray scale images and four different facial feature extraction 

algorithms are used in order to perform a comprehensive evaluation. The accuracy of face recognition is a 

standard to determine the optimal algorithm. According to classification standards, facial features are classified 

automatically by the location of facial features extracted by the optimal facial feature extraction algorithm. Then, 

the facial features without differentiation are filtered. Based on the filtered facial features, the logistics regression 

is employed to find out the correlations between facial features and loan defaults.  

 

4.1 Datasets 

The face images in experiments are provided by an Internet financial loan institute in China, which are 

generated from the users’ identity authentication link. We stress that face images used in the experiment are all 

classified and the users’ privacy are protected. 

The face images are all self-portraits, containing credit-worthy users and loan default users. Credit-worthy users 

are those who pay loan back on time, and loan default users are those whose repayment are overdue more than 30 

days. The number of face images is 117,507, where 104,776 are good customers who pay loan back on time and 

12,731 are bad customers who default.  

 

4.2 Evaluation 

Considering robustness, accuracy and the subsequent classification, we hold that extracted facial features must 

be distinct, face contours must be complete and the obtained effective facial feature images must be more. Based 

on that, we use a trained face recognition classifier to judge the performances of facial feature extraction 

algorithms. The extracted facial features are the inputs of the classifier and the accuracy of face recognition is the 

output. As shown in Table Ⅰ, the performance of HOG feature is the best. 

  



6               The Eighteenth Wuhan International Conference on E-Business－Big Data and Analytics 

 

Table Ⅰ. The recognition accuracy of each facial feature extraction algorithm 

Facial feature extraction algorithm The accuracy of recognized face images 

LBP 64.818% 

OTSU 51.488% 

HOG 97.463% 

Facial feature points 97.149% 

OTSU is a method to determine the threshold of image binarization segmentation. According to the grayscale 

characteristics of the image, it is divided into foreground and background. When the difference between 

foreground and background is larger, the probabilities that the foreground and the background are misclassified is 

smaller. In experiments, we find that when the scene where user shoots is not bright, the algorithm can't segment 

the facial features well. On the contrary, the part of the face is divided into the background, resulting in severe 

image distortion and very poor performance in datasets. It shows that the performance of the algorithm is easy to 

be affected by illumination and not robust. At the same time, we find that the LBP is easily affected by the user's 

shooting angle and the direction of the light, which leads to the missing information of many parts in faces and 

some specific parts blurred. HOG algorithm can extract the contour information of faces better and gain the best 

accuracy, but it can’t extract the information of the specific part of the face well. If the illumination of the image is 

dark and some parts of the face is the same as the illumination background, the algorithm cannot split this part 

which makes key information of the face lost. From the Table Ⅰ, it can be seen that the accuracy of facial contour 

feature extracted by facial feature point algorithm is very close to the HOG feature, only 0.314% difference. By 

comparing the facial feature images, it is shown that the key parts in HOG feature are not distinct and the 

boundary of feature is vague. On the contrary, the facial contour feature extracted by facial feature point algorithm 

can describe the contour of key parts in face well and present the information in face. Additionally, distinct facial 

features of key parts are vital to subsequent facial feature classification. 

Considering the recognition accuracy, the robustness and the subsequent facial feature classification, the facial 

feature algorithm is chosen as the optimal facial feature extraction algorithm. The point positions of each selected 

facial feature can be gained by facial feature point algorithm, which are expressed in the form of two-dimensional 

coordinates. According to the point positions of facial features and classification standards, the facial features can 

be classified automatically. 

 

4.3 Results and discussion 

In Table II, it can be found that none of users’ eyebrow features is standard eyebrow. Therefore, the standard 

eyebrow feature is removed, only leaving three features which are long eyebrow, short eyebrow and upward 

eyebrow. In term of the shape of eye, the work finds that the classification standard proposed by [15] is not 

appropriate in this experiment. In Table II, there are 114,195 users who have big eyes, and no users’ eye shape is 

small. The feature is discarded after consideration. Additionally, there are 113,713 users who are big mouths, and 

only 482 users are small mouths. However, the number of features varies greatly. Hence, we decide to rule out this 

feature. After preliminary screening, we retain facial features such as eyebrow shape, eyebrow angle, eye angle, 

nHWR, mouth length, lip thickness and fWHR. 
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Table II. Statistical results of each facial feature 

Eyebrow Long eyebrow Short eyebrow Upward 
Standard 

eyebrow 

Amount 94, 897 19, 058 240 0 

Eye Small eye Big eye 

Amount 0 114, 195 

Mouth Big mouth Small mouth 

Amount 113, 713 482 

 Mean Max Min S.D. 

fWHR 2.116 3.816 1.461 0.200 

Eyebrow angle                                    

Eye angle                           

nHWR 1.232 2.094 0.489 0.189 

Length of mouth 68.304 482 8 7.737 

Thickness of mouth 28.661 265 4 8.741 

Due to the facial differences between men and women, we decide to separate male and female samples. The 

filtered facial features are used as independent variables, and loan defaults serve as a dependent variable. Logistic 

regression is performed on male samples and female samples respectively to explore the correlation between 

facial features and users’ defaults. The results are shown in Table Ⅲ. 

Table Ⅲ. The results of Logistics regression. Value labeled with the symbols *, **, and *** are significant at the 10% 

level, the 5% level and the 1% level. Reference categories: eyebrow 0, for long eyebrow. 

Male Correlation p-value Female Correlation p-value 

Short eyebrow 0.16754 0.00*** Short eyebrow -0.022 0.634 

Upward 0.015 0.950 Upward -0.040 0.920 

Eyebrow angle -0.069 0.696 Eyebrow angle 0.457 0.026* 

Eye angle 0.365 0.003** Eye angle 0.575 0.011* 

nHWR 0.545 0.00*** nHWR 0.094 0.643 

Mouth length -2.76 0.00*** Mouth length -4.991 0.00*** 

Lip thickness 2.384 0.00*** Lip thickness 2.400 0.00*** 

fWHR 0.907 0.00*** fWHR 0.732 0.00*** 

We find that the female users’ short eyebrow and upward eyebrow (      ) have no correlation with loan 

default compared with the long eyebrows. By contrast, the male users’ short eyebrow (      ) is correlated 

with loan default. Female users' eyebrow angle (      ) is related to loan default. The larger the eyebrow angle, 

the higher the probability of loan default. In male users, the eyebrow angle is not related to default. Both male and 

female users' eye angle (      ) are correlated with loan default. The larger the eye angle, the higher the 

probability of loan default. At the same time, male users’ nHWR is positively related to loan default. In female 

users, there is no such correlation between nHWR (      ) and default. In male users and female users, the 

length (      ) of the mouth are all negatively correlated with loan default. And the thickness (      ) of the 

lip is all positively correlated with loan default in male and female users. Male users’ fWHR is positively 

correlatedly with loan default, which echoes the conclusion made by [1] and [2] that the male with larger fWHR 

are more likely to have unethical behaviors. In terms of fWHR, it was found that the relationship between 

deceptive behavior and fWHR in female didn’t exist. Moreover, we find that the female fWHR (      ) is 

relevant to loan default and the female fWHR with higher fWHR are more likely to default behavior
 [1], [2]

. 

 

5. CONCLUSIONS AND FUTURE RESEARCH 

To explore the role facial features that played in Internet finance loan default in a novel way, this paper presents 

a facial feature extraction and classification model. By means of the model and corresponding standards, several 

facial features based on physiognomy are classified automatically. To ensure the robustness and accuracy of the 

model and requirements of subsequent classification, the researchers compared several facial feature extraction 

algorithms and experimented in 117, 507 face images to obtain the optimal facial feature extraction algorithms. 

After consideration and analysis, the facial feature point algorithm is chosen as the optimal facial feature 

extraction algorithm 
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The work was further developed by logistics regression between filtered facial features and loan defaults. It was 

presented that female users' eyebrow angle, eye angle, mouth length, lip thickness and fWHR had correlations 

with the loan default. Moreover, it was found that the relationship between deceptive behavior and fWHR in the 

female didn’t exist and only existed in the male
 [1], [2]

. The conclusion that men with larger fWHR were more likely 

to have deceptive behaviors was consistent with the finding in this paper. There are some limitations to this work. 

The first topic is the improvement of facial feature extraction algorithm. Second, selected facial features based on 

physiognomy in the paper are not comprehensive and more facial features based on physiognomy can be chosen 

and experimented. 
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Abstract: The arrival of the era of big data has made data become an important economic asset, and its security issues have 

gradually been valued by people. The big data platform usually face many users, traditional access control techniques cannot 

effectively evaluate whether users are in a trusted state, thus, this paper introduced the concept and method of user portrait 

and proposed a personalized access control scheme by analyzing the log of hadoop system, tracking user access behavior 

trajectory, which can protect data security by reasonable authorization. 

Keywords: big data, user portrait, access control 

 

1. RESEARCH QUESTION 

After an in-depth study of Hadoop ecological principles, this paper considers the following three scenarios 

are the three most common and urgent security threats in the field of access control. 

1.1 Overstepping behavior 

The overstepping behavior can be divided into horizontal ultra vires and vertical ultra vires. Horizontal ultra 

refers to some users try to access other users' resources when they have the same level. Vertical ultra vires means that 

a user has access to resources beyond his or her own authority. 

1.2 System usage exception 

When users use Hadoop platform excessively in their normal identity, it indicates that they have more business 

needs in the near future. If the user overuses Hadoop platform with an abnormal identity, this situation needs to be 

more vigilant 

1.3 The inappropriate authority scope of users 

Improper authorization is very common in the actual authorization of big data platform. Some users have a wide 

range of authority, but the set range of frequently accessed resources is very small. 

 

2. MAJOR RESEARCH FINDINGS  

2.1 Overall scheme of the personalized authorization 

Users After kerberos certification will leave large number of access records in hadoop platform logs and 

audit logs after accessing the resources of Hadoop components. This scheme collects users' authority 

information through the plug-ins of HDFS, HBase and HIVE components in Hadoop platform, and collects log 

information in Hadoop nodes by using ELK log collection tool. The above information will be stored in the 

database of the personalized authority control system as the data support for the subsequent establishment of 

user portraits. Through the above collected data, user portraits are modeled, and the user portrait is obtained as 

an important basis for judging users' suspiciousness, and the users' authority adjustment proposal will be 

generated according to the result of user portrait. 
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2.2 The construction of the suspicious portrait 

User portrait is the core of personalized authorization scheme. The construction process of user portrait is 

introduced as follows. Firstly, user authorities information and behavior log data can be collected through 

Hadoop components and ELK tools. In order to make the collected data easy to model construction, it is 

necessary to do some data preprocessing work such as denoising, integration and data standardization. In order 

to facilitate business analysis, it is necessary to divide the data into dimensions and design a structured label 

system based on the specific business status. 

The preprocessed data need to be applied to machine learning algorithms or other statistical methods to 

obtain user tags for Hadoop security scenarios. In order to flexibly expand the acquired tags, these tags need to 

be stored in the database in a vertical table first, then, in order to facilitate the tag management such as 

subsequent tag addition, deletion, the tags need to be stored in the database in a horizontal table, finally forming 

a tag library for the Hadoop security scenario. Eventually, by labeling different tags to different users to build 

user portraits. According to the portrait, the threat of different users to Hadoop big data platform is distinguished, 

and the personalized authorization of big data platform is realized. 

2.3 The application of user suspicious Portrait 

If the status of a user is normal, the existing authority of the user will not be changed, and allowing the user to 

access resources of Hadoop platform normally. If the user status is abnormal, it is necessary to continue to combine 

relevant user tags from different dimensions to determine the association rules between the user and resource, so as to 

obtain user authority adjustment suggestions. 

 

3. CONCLUSIONS 

In view of the deficiency of trusted access control in big data platform, this paper starts from the main 

security threats in the field of access control, fully considers the subject and object factors in the big data 

environment, introducing the concept and method of user portrait, has proposed a personalized access control 

scheme for hadoop system. The administrator can determine whether users have the tendency of unauthorized 

access, inappropriate scope of authority and excessive usage of hadoop system by observing the change of 

portrait tags. We hope that this scheme can give full play to its role in protecting data security and promoting the 

healthy development of business at the level of access control. 
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Abstract: For the purpose of meeting customer requirements at minimum cost, different transport modes need to be 

coordinated to make full use of their respective advantages in logistics market. A critical challenge lies in the lack of 

understanding for the roles of different transport modes in the dynamic logistics market with uncertainties. Online logistics 

forums provide user-generated content representing real-time market information. In this paper, a content analysis based 

method is presented to explore the logistics market. Text content in logistics forums is processed by word segmentation and 

stop word filtering. Then the LDA topic model is derived representing the most probable words for each transport mode. On 

this basis, the market areas and the cargo types can be investigated for the different modes of transportation. The method is 

demonstrated using a case study. 

 

Keywords: transport modes; logistics market; content analysis; latent Dirichlet allocation (LDA); word frequency analysis 

 

1. INTRODUCTION 

Multiple transport modes participate in logistics activities with the purpose of meeting customer needs at 

minimum cost
 [1, 2]

. In most cases, railways provide customized logistics services for stable cargo transportation 

demand of long-term contracts. The truckload carriers, by contrast, respond to stochastic demands in a highly 

dynamic market environment. Coastal or river navigation is characterized with long duration and variations in 

travel times, causing huge dynamics and uncertainties in waterway transportation 
[3]

. Air transportation, the 

fastest mode of transport with high operational cost, is another vital component in international logistics. Overall, 

different transportation modes are expected to be utilized appropriately in the logistics market for developing 

more environmental friendly and sustainable logistics 
[4, 5]

. 

However, it has been observed lack of coordination among different transportation modes in the logistics 

market. There are negative statistics about high percentage of empty trucks on road. Due to the high customer 

dispersion and the short lead time, road freight accounts for much higher transportation market share than it 

should be, leading to more serious accidents and pollution 
[1]

. As the most carbon-efficient transport mode
 [2]

, rail 

and ocean carriers need to increase their market share in terms of market areas and the types of cargo. Therefore, 

policy makers attach great importance to the coordination of different transport modes to make full use of their 

respective advantages in the logistics market 
[6]

. In this circumstance, an important research question arise: How 

do we understand the roles of different transport modes in logistics market? 

Online logistics forums offer an important communication platform for gathering logistics service 

providers as well as customers in the logistics market. This allows collecting and analyzing the user-generated 

content as real-time market information
 [7]

. The abundance of text available in online forums builds the basis for 

content analysis
 [8]

 for understanding the highly dynamic logistics market with uncertainties 
[9]

. As such, a 

method based on content analysis techniques is presented in this paper to explore the roles of different transport 

modes in logistics market. Specifically, latent Dirichlet allocation (LDA) 
[10]

, a hierarchical Bayesian model, is 

employed to model the text corpora extracted from an online logistics forum. The most probable words are 
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identified for each transport mode through topic modeling. Word frequency analysis is then performed to 

investigate the market areas and the types of cargo for different transport modes in the market. 

The paper is organized as follows. In Section 2 we introduce related work in terms of the multiple transport 

modes in logistics market and content analysis techniques. The method is presented in Section 3 and 

demonstrated using a case study in Section 4. Next, the results is discussed in Section 5 with regard to market 

areas and cargo types for different transport modes in logistics market. Finally, Section 6 concludes the paper. 

 

2. RELATED WORK 

Related work is presented in this section. We first explore the multiple transport modes in logistics market. 

Subsequently we discuss content analysis techniques as the basis of our method. 

 

2.1 Multiple transport modes in logistics market 

With a history as long as mankind, different transport modes have developed for freight transportation as a 

major part of logistics 
[1]

, each with their own strengths and weaknesses. For the five basic transport modes 
[11]

, 

we will consider only railway, waterway, highway and air transportation in this paper.  

 Railway transportation is fast and fits well with long-distance transportation for heavy or large capacity 

cargo. Usual weather changes has the minimum impact on rail transport, enabling certain and regular logistics 

services. Flexible door-to-door services are nevertheless not suitable for rail transport due to the fixed tracks as 

well as the high cost of intermediate loading or unloading 
[12]

. 

 Waterway transportation provides river or ocean navigation services most suitable for carrying large 

capacity cargo at a low cost. Compared to road trips, waterway transport has a larger variation in travel and 

loading/unloading times, which leads to poor service flexibility 
[3]

. Waterway transportation normally is utilized 

for the transportation of containers or bulk cargo of low value over a long distance. 

 Highway transportation takes up a large portion in current logistics market with the increasing cargo 

volumes produced by e-commerce activities. Truckload carriers provide fast flexible delivery services in short 

distances in response to the changing customer demands at an acceptable price 
[13]

. However, highway freight 

transportation is less carbon-efficient compared to rail and ocean transportation 
[2]

. 

 Air transportation is the fastest mode of transport with the most expensive price. In the logistics market, 

air transport usually provides services for high-valued goods delivery in long distances or short supply times 
[13]

. 

Additionally, it is the most cargo-intensive means of transport. 

For developing sustainable logistics, the importance has been recognized for coordination of different 

transport modes, which is expected to generate economic, social and environmental benefits 
[1, 14]

. Existing 

researches mainly focus on technical implementations to support information sharing among different carriers. 

For example, collaborative transportation management platforms were developed by means of Web Services 

implementation
 [15]

 or multi agent technology 
[16]

. However, the lack of understanding of the logistics market in 

the real world remains a key challenge for policy makers. 

 

2.2 Content analysis for online forums 

Content analysis refers to the techniques for "identifying specified characteristics of messages" 
[17] 

especially through textual analysis, in which the corpus of text is categorized into several content categories 
[8].

 

Latent Dirichlet allocation (LDA) 
[10]

, for example, is a widely used tool of topic modeling. Words of each 

document are represented as a mixture of topics, each characterized by a distribution over words.  

Nowadays, many logistics online forums have been developed to provide an interacting platform for 

customers and carriers. Tremendous amount of online information represented the situation of logistics market 
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on a real time basis can be obtained from online forums. Researches have demonstrated that content analysis for 

the online data offers a viable method for understanding markets 
[18, 19]

. Based on the above analysis, we propose 

our content analysis method for exploring the logistics online forum to understand logistics market. 

3. THE METHOD 

In this section, we present our content analysis based method for exploring the roles of different transport 

modes in logistics market, as illustrated in Figure 1. 

 

Figure 1.  Content analysis based method for exploring the roles of different transport modes in logistics market 

 

First, text data is collected and processed from the logistics online forum. In our study, the selected 

logistics forum has four sub-forums concerning waterway transportation, railway transportation, air 

transportation and highway transportation. Web scraping is carried out for these sub-forums and text data is 

obtained as documents. Chinese word segmentation and stop word filtering are then performed for the data 

processing. 

Second, text analysis techniques is employed for the online forum content analysis. In particular, topic 

modeling is conducted using the LDA topic model. The most probably words are extracted for each sub-forum 

about different transport modes in the market. Through word frequency analysis, the market areas and cargo 

types are discussed for each means of transportation.  

Third, evaluation and discussion for the text mining results is performed with regard to the market 

distribution and cargo types of different transport modes. This will lead to suggestions for better coordination of 

the multiple transportation modes in the logistics market. 

 

4. CASE STUDY 

In this section, a case study is carried out to illustrate our method. We first introduce the logistics online 

forum selected in our case study, and then build the topic model for the sub-forums. 
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4.1 Case scenario 

We select FOB Business Forum (FOB), one of the largest professional foreign trade forum in China, for 

our case study. In total, 51209 pieces of comment text data was obtained through web scraping for the period 

from 2013.01.01 to 2018.10.19. Table 1 describes the content of the text data. 

Table 1.  Description of the text data obtained from the four sub-forums 

Sub-forum Description of the sub-forum Text sample 

Waterway 

Transport 

Users post their own requirements for water transportation (e.g. cargo or routes) 

on this sub-forum. 

‘寻求越南广宁到广州或者深圳在散

货船 1-6 万吨，长期需求’ 

Air Transport Users search for air transportation channels on the forum, and look for reliable 

transportation companies for restricted goods (e.g. batteries or cosmetics). 

‘能走水银空运代理请联系’ 

Rail Transport This sub-forum contains information of many kinds of railway transport lines. 

Users posts in this sub-forum to find railway transport agents. 

‘需要哈萨克斯坦到大连的回程铁路

运输’ 

Highway 

Transport 

This sub-forum provides highway transportation information concerning the 

location, the time table, or the contact information of potential customers and 

service providers. 

‘车队哪里找，想要找能长期合作的

车队，货物承运商，地标厦门，欢迎

介绍！感谢！’ 

4.2 Topic modeling 

We use the LDA topic model to identify the most probable words for different transport modes. For each 

topic of transport mode, the text data from the corresponding sub-forum forms one document. Ten words are 

identified for each document as the most probable words, representing the focus of different transport mode in 

the logistics market. Table 2 and Table 3 elaborate on the derived topic model. 

Table 2.  The most probable words for each topic 

Topic Sub-forum  Most probable words 

T1 Waterway Transport company, ship, forwarder, maritime transportation, international, logistics, routes, Shanghai, price, 

transportation 

T2 Air Transport air transportation, contact, service, transportation, agency, Hong Kong, demand, international, import, 
Guangzhou 

T3 Rail Transport train, China-Europe, Zhengzhou, international, railway, one Belt-one Road, logistics, achieve, 

transportation, development 

T4 Highway Transport trailer, fleet, logistics, contact, Shanghai, professional, company, transportation, service, Shenzhen 

 

Table 3.  Analysis about most probable words for different topics 

Word Topic Analysis 

routes  T1 People pay more attention to the route of water transportation. 

price T1 Water transport prices are more volatile. 

demand T2 User demand is unstable for air transportation. 

import T2 Air transportation plays a major role in international logistics market. 

China-Europe, one Belt-one Road, 
achieve, development 

T3 The national policies have much influence for transportation. 

professional T4 Many highway transportation companies are small and scattered in location. 

contact, service T2,T4 Facing individual customers, air and highway transportation pay more attention to 
customer communication and service. 

International T1,T2,T3 Highway transportation is more domestically focused. 

agency/forwarder/Company T1,T2,T4 Railway transportation faces stable customers with limited need for agents. 

logistics T1,T3,T4 Air transportation is not recognized as a means for logistics in most cases. 

ship/air transportation/train/fleet T1,T2,T3,T4 All the transport modes are major focus for discussion. 

Shanghai/ Hong Kong 

/Zhengzhou/Shenzhen 

T1,T2,T3,T4 These cities represent the major market range for different modes of transportation. 
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The results of topic modeling show that the transportation mode is a key focus for discussion. Additionally, 

different characteristics can be found for different transportation modes in terms of customer requirements, price, 

or range of logistics markets. 

 

5. DATA ANALYSIS AND RESULTS 

In this section, data analysis and the results are presented in terms of the market areas and cargo types for 

different transport modes in the logistics market.  

5.1 Market area analysis 

Considering the current situation of logistics in China and the user needs, this paper takes the market area 

for different transport modes as a research object. The result of topic modeling indicates that city information is 

involved in the forum content frequently. Therefore, we performed analysis for the situation of cities which are 

most frequently mentioned in the forum.  

Globalization and World Cities Study Group and Network (GaWC) released the 2018 ranking of global 

Cities, based on international influence, transportation, economy, education, communication and other factors. 

Accordingly, 361 cities were selected in our study from GaWC’s ranking list, forming a city dictionary. We then 

identified these cities from the forum content and counted their occurring frequencies for different transport 

modes. Table 4 provides an analysis for the situation of 15 cities which were most frequently mentioned in the 

forum. 

In Table 4, text with shading refers to foreign cities, including Singapore, Hamburg and Dubai. Text in bold 

represents the northern cities of China. It can be found that Zhengzhou is the most frequently mentioned for 

railway and highway transportation. In addition, most northern cities are in the middle or west China. Text in 

normal font indicates cities in south China, which occupy a major part in the logistics market for all types of 

transportation modes. 

Table 4.  The 15 most frequently mentioned cities for different transport modes 

NO. Waterway Transport Air Transport Rail Transport Highway Transport 

1 Shanghai Shanghai Zhengzhou Zhengzhou 

2 Shenzhen Hong Kong Shanghai Shanghai 

3 Chengdu Shenzhen Hong Kong Shenzhen 

4 Hong Kong Guangzhou Shenzhen Hong Kong 

5 Ningbo Zhengzhou Guangzhou Guangzhou 

6 Guangzhou Chengdu Chengdu Chengdu 

7 Qingdao Ningbo Beijing Ningbo 

8 Tianjin Qingdao Ningbo Beijing 

9 Zhengzhou Tianjin Qingdao Qingdao 

10 Xiamen Beijing Tianjin Tianjin 

11 Singapore Xiamen Xiamen Xiamen 

12 Dalian Singapore Dubai Urumqi 

13 Hamburg Dubai Singapore Dubai 

14 Nanjing Dalian Dalian Hamburg 

15 Fuzhou Hamburg Urumqi Chongqing 

 

5.2 Cargo types for different transport modes 

We then performed an analysis of cargo types for different transport modes. Specifically, words indicating 
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different types of cargo were identified and counted for their total word frequencies for different transport 

modes. 

To this aim, a cargo classification dictionary was built according to the Chinese standard "Classification 

and codes of transport cargo”
 [20]

. We then divided text words according to the dictionary (see Table 5), and 

extracted the word frequency in terms of each cargo type. In order to eliminate the data differences for different 

dimensions, the original data was standardized by scaling it to a small, specific interval, using min-max 

normalization. 

Table 5.  Cargo types and the representing symbols  

ID Cargo type ID Cargo type ID Cargo type 

A Coal products G Timber L Mechanical equipment, electrical appliances 

B Petroleum, natural gas and products H Non-metallic ore M Chemical raw materials and products 

C Metal ore I Fertilizers and pesticides N Nonferrous metals 

D Steel J Salt O Light industrial and pharmaceutical products 

E Mineral building materials K Cereals P Products of agriculture, forestry, animal husbandry, fishery  

F Cement   Q Other types of cargo 

 

5.2.1 Cargo type clustering 

The cargo types were then divided into five groups through cluster analysis. Similarities were calculated 

according to the word frequency of different cargo types. Concretely, hierarchical clustering was employed 

using different distance metrics including ward (i.e. sum of squares of all variables), single (i.e. the shortest 

distance), average and median method. The clustering results are illustrated in Figure 2. It can be seen that the 

results are largely consistent for different distance metrics. Moreover, the clustering results fit well with our 

common sense. For example, the cluster including cargo types of A (coal products) and C (metal ore) are mostly 

heavy industry goods, while another cluster involving cargo types of M (chemical raw materials and products) 

and P (products of agriculture, forestry, animal husbandry, fishery) are for daily necessities. 

 

 

Figure 2.  Clustering results for the cargo types using different distance metrics 
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5.2.2 Word frequency of different cargo types among transport modes 

The word frequencies of different cargo types were then calculated for the text obtained from the four 

sub-forums (see Figure 3). The most frequently mentioned cargo type is L (mechanical equipment, electrical 

appliances), while the least mentioned cargo type is J (salt). To obtain a clearer observation for the other cargo 

types, the word frequency diagram was redrawn after removing the cargo types of L and J (see Figure 4).  

Some interesting insights can be drawn from Figure 3 and Figure 4. Overall, people show little preference 

for a specific transport mode for most cargo types. Nevertheless, some distinctions exist for some specific cargo 

types when selecting the transport mode. For example, waterway transportation is seldom selected for daily 

necessities, whereas the ability to carry dangerous chemicals is paid more attention for air transportation. In 

addition, we observed little distinction for highway and rail transportation in terms of cargo types. 

 

 Figure 3.  Word frequency of different cargo types 

among transport modes 

 

Figure 4.  Word frequency of different cargo types 

among transport modes (removing L and J)

 

6. CONCLUSION AND FUTURE WORK 

User-generated content has become a critical data source for analyzing online information on a real-time 

basis. To build sustainable logistics, an important question is for the understanding and coordination of different 

transport modes in logistics market. For this purpose, this study proposes a method for understanding logistics 

market through content analysis of online logistics forums. Topic modeling is performed for identifying the 

most probable words in the sub-forums concerning different transport modes. Word frequency analysis is then 

carried out to explore the market areas and cargo types of different transport modes in logistics market. The 

result indicates an unclear market segmentation by highly intersecting market area ranges and cargo types for 

the different modes of transportation. Our study offers insights for logistics carriers as well as policy makers. 

There are limitations that need to be addressed in the future. On the one hand, we only selected one online 

logistics forum for our case study. Investigations for more forums is needed to obtain a more general results to 

understand the complex logistics market. On the other hand, we only used text data for the analysis and did not 

consider sentiment factors. Improvements can be made for the content analysis method. 
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Abstract: This article analyzes reviews of listed songs on QQ music platform. According to the popular index of QQ music 

peak list, we compare the top five popular songs with those unpopular ones. Our work embodies text and sentiment analysis 

for evaluating the content and activity of the reviews, social network analysis for evaluating structural characteristics of the 

networks, and finally the K-means clustering method for getting features from the classified nodes for further comparison. 

The conclusion is that people prefer to comment on popular songs; The popularity of songs is not related to whether people 

prefer to use positive text for song comments; Movies, TV shows, variety shows, and other video media can trigger 

commentators' discussions about a song; The implicit network of popular songs' comments has scale-free, small world 

characteristics; The implicit network of popular songs' comments has more opinion leaders and information disseminators 

compared with general songs', also the ordinary commentators in popular songs network are more diverse.  

 

1. RESEARCH QUESTION 

User interactions on social media platforms produce many effects, and one of them is observed as 

popularity. In this work we study one of the biggest music platforms in China – QQ Music, and try to find out 

the mechanism that online user comments influence music popularity from an implicit network aspect. 

 

2. MAJOR RESEARCH FINDINGS  

Use text analysis to segment the comments of every music and then count the word frequency; Use 

emotional analysis to calculate the emotional score of every comments network; we find that people often 

review from the perspective of singers, arrangers, lyrics, movies and TV shows. People prefer to comment on 

popular songs, but the popularity of songs is not related to whether people prefer to use positive text for song 

comments. 

We use Gephi software to calculate the average path length and average clustering coefficient, The data 

shows that all the popular songs are in line with the characteristics of the small world, but some networks of 

general songs are too small, resulting in an average clustering coefficient of 0, which does not meet the 

characteristics of the small world; Next we export the distribution data of the network nodes and construct a 

regression algorithm, it is found that the implicit networks of popular song sample have scale-free feature; the 

implicit networks of general song sample do not have scale-free feature.  

Finally in this paper, the k-means clustering algorithm is used to cluster the weighted degree, closeness 

centrality and between centrality of the song review implicit network. Among the popular song sample, 53492 

nodes belong to group 0; 1 node belongs to group 1, weighted degree of the node is 8105, the closeness 

centrality of the node is 0.512334, the between centrality of the node is 1182429.243; 1718 nodes belong to 

group 2; 8 nodes belong to Group 3, 1645 nodes belong to group 4. Group 0 has a relatively low weighted 

degree, a very high closeness centrality and a relatively low between centrality; Group 1 has a very high 

weighted degree, a medium closeness centrality and a very high between centrality; Group 2 has a relatively low 

weighted degree, a relatively low closeness centrality and a relatively high between centrality; Group 3 has a 
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relatively high weighted degree, a relatively low closeness centrality and a relatively high between centrality; 

Group 4 has a very low weighted degree, relatively high closeness centrality and between centrality.  

 

Figure 1.  K-means cluster of popular song sample 

Among the general song sample, 427 nodes belong to group 0; 3 nodes belongs to group 1; 20 nodes 

belong to group 2; 1 node belong to Group 3, 12 nodes belong to group 4.Group 0 has a relatively low weighted 

degree and a relatively low between centrality, the closeness centrality is 0; Group 1 has a relatively high 

weighted degree, a relatively low closeness centrality and a very high between centrality; Group 2 has a 

relatively low weighted degree, a relatively low closeness centrality and a relatively high between centrality; 

Group 3 has a very high weighted degree, a relatively low between centrality, the closeness centrality is 1; 

Group 4 has a relatively low weighted degree, relatively high closeness centrality, the between centrality is 0 

 

3. CONCLUSIONS 

1. People prefer to comment on popular songs, but the popularity of songs is not related to whether people 

prefer to use positive text for song comments. 

2. People tend to choose to publish their own comments from the perspective of singers, arrangers, and 

lyrics. At the same time, songs may also trigger commentators' discussions because of movies, TV shows, 

variety shows, and other video media. 

3. The implicit network of popular songs' comments has a scale-free feature. A small number of nodes in 

the network get a lot of replies, and most of the nodes get a small amount of replies, at the same time, the 

implicit network of popular songs' comments has small world characteristics, the local structure of the network 

has obvious grouping characteristics, As for the implicit network of general songs' comments, because the 

network size is small, or the network node has little or no contact with other nodes except the song node, the 

network structure does not have the characteristics of scale-free and small world. 

4. In the implicit network of popular songs' comments when compared with the implicit network of general 

songs' comments, there are more opinion leaders and information disseminators (Group0, Group3). These users 

are at the key nodes of the network and have high prestige. At the same time, the ordinary commentators are 

more diverse in implicit network of popular songs' comments, and there are many users with different 

preferences. However, the number of opinion leaders in the implicit network of general songs' comments is 

much smaller and the reputation is not high (Group1), besides the type of the common users is relatively simple, 

What's more, the willingness to interact is very low. 
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Abstract: With the development of the Internet and the continuous expansion of the online video market scale, it is 

increasingly important to accurately predict broadcast volume before the launch of videos. On the one hand, it can provide 

investors and producers with recommendation scheme for video shooting. On the other hand, it can fully understand users' 

preferences and find videos which potentially to be popular. In allusion to problems of low predictive accuracy and lack of 

practical application value in video prediction research, this paper, based on the related data of online video website TED, 

obtains a prediction model with high-precision broadcast volume through feature selection and model fusion. Further, it 

analyzes the impact of video themes, the number of languages and official events, which can provide some reference for 

investors and producers of different scales before the videos go online. 

 

Keywords: broadcast volume, data mining, TED 

 

1. INTRODUCTION 

The prediction of broadcast volume is a kind of estimation of the unreleased video, which can provide 

valuable reference for the investors and producers of video. Along with the development of the Internet, online 

video market scale is increasing fast. Large network video services system will have tens of millions of daily 

broadcast volume. For example, the total broadcast volume of Facebook reaches 3 billion times in a day, the 

video uploaded by YouTube video website is about 300 hours long every minute, and Tencent video generates 

nearly 1 billion volume by several million of users every day. With the explosive growth of video data, accurate 

prediction of video broadcast volume is becoming more and more important. 

For service providers, the popularity of videos and prediction of broadcast volume are of great help to their 

future content filtering, video ranking and the design of recommendation system, which would help users find 

videos with more potential value more easily
[1]

. For advertisers in online marketing, predicting the next rising 

Internet star precisely will maximize revenue through better advertising
[2]

. Meanwhile, network operators can 

also take the initiative to manage bandwidth requirements and deploy cache servers in the popular video content 

distribution network in advance
[3]

. 

Online video website TED is a nonprofit organization dedicated to spreading ideas, which often in the form of 

short and powerful talks. TED was started in 1984 as a networking event for the elite, which originally opened 

to 1,000 people and was expensive. In order to spread great ideas more broadly, TED began offering free online 

TED talks in 2006. The TED talk brings technology, entertainment and design together, covering almost every 

topic from science, business to global issues in more than 100 languages. Meanwhile, TED also hosts 

independent TEDx events to help share ideas with communities worldwide. 

From the global TEDx community to the TED-ed series, all of them are driven by the goal: how can we best 

spread great ideas? How do we maximize our influence? To be more precise, an important measure of influence 

is the broadcast volume. Accurate prediction of broadcast volume of online video of can help improve service 

efficiency, enhance video quality and enrich video resources. It can effectively improve user experience, as 
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platform can reasonably schedule and combine videos to achieve higher communication effectiveness. 

 

2. LITERATURE REVIEW 

Previous literature has lots of elaboration on the prediction of movie box office. For movies, box office can 

measure the influence and popularity of a film, while for many online free videos, the broadcast volume can be 

compared to the box office to a certain extent, which represents its influence. 

At present, there are two main prediction methods for movie box office, one is the prediction based on 

movie content, and the other is the prediction based on user-generated content. User-generated content can be 

further divided into research based on user feedback and related social media communication. 

 

2.1 Prediction based on movie content 

Barry Litman
[4]

, a pioneer in the prediction of movie box office revenue, evaluated 697 films screened in 

the United States in the 1980s, replaced the film box office with the rental income. He used the regression 

analysis method to obtain the three major factors influencing the box office: creativity, release and marketing 

ability. Although Litman's model can enlighten the thinking of subsequent researchers, its actual prediction 

accuracy may not be ideal. Sharda
[5]

, who took the lead in proposing a new prediction method in big data era, 

regarded the prediction problem as a classification problem, used the neural network method to divide movies 

into different categories, but the prediction accuracy of this model is not very ideal. L Zhang, J Luo, S Yang
[6] 

in 

2008, Zheng Jian, Zhou Shangbo
[7] 

in 2014 and Li Yi and Wang Xiaofeng
[8] 

in 2018 all made predictions based 

on meta data related to films. One of their common focuses is to improve the prediction accuracy. The realistic 

significance of prediction models with high accuracy is very strong. Therefore, this paper carries out feature 

processing and model fusion to achieve higher accuracy.  

 

2.2 Prediction based on user-generated content 

User-generated content includes research based on user feedback and related media communications. The 

former is to add user feedback for box office forecast. In the blog box office prediction model built by Gilad 

Mishne and Natalie Glance, they compared the quantity of word of mouth and the tendency of emotional 

evaluation of word-of-mouth in box office prediction. This study adopted the opening week date, the opening 

week box office and the opening screen data of each film from IMDB. As a result, the highest correlation 

coefficient reaches 0.614
[9]

. While in the news reports of box office forecasting model, put forward by Wenbin 

Zhang and Steven Skiena in 2009, they used the film's budget, the number of screens, the box office of first 

week and others to forecast the box office with K-NN model, further improving the prediction accuracy
[10]

. 

In addition, film reviews are also a major indicator closely related to the box office. Timothy King studied 

the relationship between the score and the total box office of the United States films in 2003 and found that the 

score of films on more than 1000 screens was positively correlated with the total box office
[11]

. Suman Basuroy 

systematically revealed how film reviews would affect the box office, and studied the influence and predictive 

power of reviews of film
[12]

. Peter Boatwright
[13]

, Anindita Chakravarty
[14]

 and others respectively revealed the 

influence of different film critics on the film's box office and the film's audiences. 

The research on related media communication focuses on the correlation between user behavior and box 

office. Li. H studied the influence of video's inherent attraction and potential transmission, and predicted the 

video heat trend based on the previous broadcast volume and potential friend sharing rate
[15]

. Asur reflected 

users' interest in video by using the heat of users' community themes on social media Twitter and predicted the 

potential correlation between social themes and video heat
[16]

. Szabo
[17]

 found a similar pattern with Asur. He 

used Digg and YouTube data to conduct quantitative processing on user behavior in different periods and 
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accurately predicted the trend of video broadcast volume over time. A great characteristic of box office 

forecasting which can be found from the literature review is that the predictions are based on the user generated 

data, such as the opening week box office, grading, user emotions and so on. A large part of the prediction often 

occurs after the release of the film. At this time, the film has become a finished product. In other words, for 

investors and producers, the scope of adjustment is often limited in marketing, film scheduling etc. As a result, it 

is still a valuable question how to accurately predict broadcast volume before its release. 

Based on above research, we dedicate to use the characteristics and information of online video themselves 

to more accurately predict the broadcast volume of video, to analyze the important characteristics affecting the 

broadcast volume, and provide better suggestions for investors to invest in video and producers to choose films. 

 

3. DATA UNDERSTANDING 

The source of dataset is a dataset of TED released by Kaggle, including 2,550 pieces of data by 21
st
 Sep. 

2019 from the official website of TED with recording and producing information of a TED talk. 

From the descriptive statistics of histogram, we find that the normality of duration of speech and broadcast 

volume is bad. Also, there are partial missing values such as broadcast volume, occupation of speaker. It is also 

shown in the boxplot that variables including duration of speech, number of languages, type of TED event, main 

speaker and occupation of speaker have strong correlation with broadcast volume. Partial charts are as follows. 

                    

Figure 1.  Scatter plot of duration of speech           Figure 2.  Partial box chart of occupation of speaker 

 

4. DATA PREPARATION 

4.1  Data Cleaning 

A total of 10 rows with missing values were found after recounting, including 7 rows from occupation of 

speaker, 1 row from type tag and 3 rows from broadcast volume. We deleted the data with missing value of 

occupation of speaker and type tag as they are textual variables and far-fetched to replace the blank with mode. 

As for the broadcast volume, we filled the blank with mean value. 

Then we deleted the outliers of each column. The types of outliers are mainly as follows: 

 In the pre-process of rating of speech, it was found that some values didn’t correspond to the attributes 

resulting from dislocation. 

 After the conversion of filming date according to the UNIX time rule, there exist some abnormal values 

which are earlier than the foundation of TED. 

 Irregular values (e.g. ‘health’, ’A3C’, etc.) were found in the column of broadcast volume. 

8 rows containing outliers were deleted due to outliers, and 8 rows were deleted due to missing value. After 

deletion, the remaining sample contains 2,534 rows of data. 

 

4.2  Data Transformation 

4.2.1  Standardization 

There are three types of numerical variables that can be directedly standardized: duration of speech, number 



24                   The Eighteenth Wuhan International Conference on E-Business－Big Data and Analytics 

of languages and broadcast volume. We normalized the three variables to be within the threshold value of 0 to 1. 

  
       

         
                                          (1) 

4.2.2  Discretization 

The relative values of 1,2,3,4 are determined according to the mean value of broadcast volume corresponding 

to each categorical variable. TED event, occupation of speaker and main speaker are standardized in this way. 

The filming and publishing date are represented by UNIX timestamp. We use the datetime library to convert 

them into a more readable and calculable form. Following one-hot coding is carried out, which means the 

normality transformation can be avoided after one-hot coding. 

4.2.3  Normality Transformation 

The transformation formula should be determined according to distribution shape of variables. If skewness is 

2-3 times of its standard deviation, square root value can be considered. Or the skewness is more than 3 times of 

the standard deviation, using logarithm is more favorable. We applied this principle to all numerical variables. 

4.2.4  Construction of New Variables 

 Preparation time (pretime) 

Preparation time=Publishing time – Filming time. It is speculated that the longer the preparation time is, the 

higher quality of TED is, which may symbolize the higher broadcast volume. 

 Publishing time and filming time in month form 

We transformed the two variables into month form and classified data by month. From the distribution of 

TED talks in different months, it is said that number of talks in February is most, while January and August are 

few, which suggests the publishing time of speech may influence the broadcast volume of TED talk. 

Then we generated 24 new variables according to month, respectively 12 months of publishing date and 12 

months of filming date processed by one-hot coding, representing whether filmed in x month and whether 

published in x month. (flim1, flim2…flim12; publish 1, publish 2…publish12) 

 Dismantling of related talk (ave_rt_duraion, ave_rt_broadcast volume) 

Related talk, a textual variable, includes id, url, main speaker, title, duraion and broadcast volume of 6 related 

talks. We extracted duration and broadcast volume of 6 related talks and got mean value, deriving 2 new 

attributes, namely average duration of related talks and average broadcast volume of related talks. 

 Transformation of type tag 

Each talk has 6 type tags and the number of different type tag amounts to 569. It is hypothesized that the type 

tags of TED talk with a broadcast volume more than 10 million reflected the social hot spots and audience’s 

preferences. Thus, we assigned high weights to rows which contained these tags and add it up to generate a new 

variable. The partial weight distribution of type tag with broadcast volume more than 10 million is as follows: 

Table 1.  The partial weight distribution of type tag 

Type tag Weight Type tag Weight Type tag Weight 

'psychology' 9 'culture' 4 'mind' 2 

'science' 7 'health' 3 'poetry' 2 

'culture' 5 'humor' 3 'productivity' 2 

'technology' 5 'motivation' 3 'relationships' 2 

'work' 5 'social change' 3 'self' 2 

'TEDx' 5 'storytelling' 3 'sex' 2 

'entertainment' 4 'choice' 2 'society' 2 

'happiness' 4 'depression' 2 'time' 2 

The new variable: type_tags_zong, which value is added up by 6 original type tags, representing the hot 

degree of type of this TED talk. Normalization was conducted. 
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4.3  Data Reduction 

4.3.1  Correlation Analysis 

Table 2.  Thermal force diagram about broadcast volume 

Variable Correlation 

coefficient 

Variable Correlation 

coefficient 

Variable Correlation 

coefficient ave_rt_viewcount 0.26 film10 -0.025 publish6 0.015 

ave_rt_duration -0.019 film11 -0.029 publish7 -0.062 

film1 -0.023 film12 -0.015 publish8 -0.02 

film2 0.06 pretime 0.046 publish9 -0.012 

film3 0.016 duration 0.05 publish10 -0.0047 

film4 -0.047 languages 0.38 publish11 -0.017 

film5 -0.0083 publish1 -0.015 publish12 0.0028 

film6 0.004 publish2 0.0098 type_tags_zong 0.16 

film7 0.018 publish3 0.036 event 0.26 

film8 -0.017 publish4 -0.0062 main_speaker 0.51 

film9 0.0014 publish5 0.033 speak_occupation 0.44 

As is shown in the thermal force diagram about broadcast volume, the variables highly correlated to broadcast 

volume are main speaker(0.51), occupation of speaker(0.44), number of languages(0.38), average broadcast 

volume of related talks(0.26), type of TED event(0.26) and type tag(0.16). It is not surprising about number of 

languages, as it is logically assumed that the more the number of languages is, the larger number of the target 

audience is. Also, the higher broadcast volume of related talk could lead more people to view relevant video. As 

for main speaker and occupation of speaker, it is understandable that these two variables have great impacts on 

the choice of audience. 

4.3.2  Method of Feature Selection 

Comparing three methods, respectively stability selection, RFE based on logistic regression and RFE based 

on ridge regression (RFE: Recursive Feature Elimination), we chose stability selection. 

Stability selection is a method based on quadratic sampling and selection algorithm. Selection algorithm can 

be regression, SVM or other similar methods. The principle is to run the feature selection algorithm on different 

subsets of data and features repeatedly, and finally summarize the result of feature selection such as the 

frequency of a feature being selected as important feature. Ideally, the score for important feature would be close 

to 1. Correspondingly, the most irrelevant feature would get zero. 

The main idea of RFE is to build a model (such as SVM or regression) and eliminate the best feature, then 

repeat the process on the remaining features until all the features are traversal. The order in which features are 

eliminated is the order of significance. Thus, it is a greedy algorithm to find the optimal subset of features. 

Running stability selection in python, we got the stability score for selected 33 features as follows: 

Table 3.  Stability score of 33 features 

Variable Score Variable Score Variable Score Variable Score 

duration 1 main_speaker_E 1 film5 0.985 publish9 0.885 

languages 1 speaker__occupation_E 1 film3 0.98 film12 0.875 

pretime 1 ave_rt_duration 1 film6 0.98 Publish6 0.87 

flim1 1 ave_rt_viewcount 1 publish3 0.98 publish1 0.86 

film4 1 film7 0.995 publish7 0.965 publish10 0.845 

publish11 1 film8 0.995 publish5 0.96 publish2 0.77 

type_tags_zong 1 film9 0.995 publish12 0.96 film2 0.75 

event_E 1 publish4 0.995 publish8 0.91 film11 0.745 

film10 0.7       

According to the results, the stability score of all variables are relatively high, with no variables close to 0, 
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indicating that they are of much importance and we should keep them into the next step of model construction. 

 

5. MODEL CONSTRUCTION 

5.1 Selection of Basic Model 

We imported 11 models respectively and selected optimal model by MSE and standard deviation of MSE, 

using 5-fold cross validation. 

Table 4.  Test result of different model 

Model MSE SD Model MSE SD 

Ridge 0.051049 0.0089 LinearSVR 0.053269 0.0085 

Lasso 0.063639 0.0181 SGDRegressor 0.056887 0.0131 

RandomForestRegressor 0.040762 0.0087 BayesianRidge 0.051125 0.0124 

GradientBoostingRegressor 0.036194 0.0093 KernelRidge 0.050667 0.0088 

SVR 0.055003 0.0085 ExtraTreesRegressor 0.040026 0.0094 

We selected RandomForestRegressor, GradientBoostingRegressor and ExtraTreesRegressor to integrate. 

5.1 Parameter Adjustment 

Since MSE of GradientBoostingRegressor was superior, it was used as the basic model and its parameters 

were adjusted. Finally, the optimal parameters were got and we used GBR (n_estimators=60, max_depth=3, 

min_samples_split=100). 

5.2 Model Integration 

We had tried different weight of the three models above and chose the relative optimal model, the respective 

weight of GradientBoostingRegressor and ExtraTreesRegressor was 0.8 and 0.2. The MSE of this basic 

integrated model is 0.036011, which is the baseline of following analysis. 

5.3 Sensitivity Analysis 

Firstly, we deleted the variable with worst performance according to stability selection, namely whether 

filmed in October. The MSE is 0.036034>0.036011, indicating the model is worse. Then we deleted the two 

worst variables, namely whether filmed in October and whether filmed in November. The MSE is 

0.036071>0.036011, signifying the model is worse. To summarize, the selected 33 variables are superior enough 

to predict the broadcast volume and shouldn’t be eliminated. 

 

6. TESTING AND EVALUATION 

6.1 Analysis of result 

According to the result of final model, MSE is around 0.036. Qianqian Lv used MSE in the prediction of 

music trend based on machine learning
 [18]

 and his MSE was 0.037. Also, Ling Zheng got MSE of 0.077 in the 

research of prediction model of film box-office based on neural network
19]

. Referred to the previous MSE of 

others, the accuracy of our model can be considered to reach optimum level. It is worth noting that we rule out 

variables generated by viewers after the releasing of video in our model, which means our model can accurately 

predict broadcast volume before the releasing and is of great reference significance for investors and producers. 

6.2 Analysis of the relevant characteristics of broadcast 

volume 

From the result analysis of highly correlated features, the 

features highly correlated with the broadcast volume are the 

number of languages, type of video, main speaker, occupation of 

speaker, TED event, average broadcast volume and duration of 

related videos.                                     Figure 3.  Chart of languages and broadcast volume 

First, the influence of number of languages on the broadcast volume is more intuitive. The more languages 
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there are, the more people can understand the video content, and the broadcast volume will gradually increase. 

Secondly, On the one hand, the high correlation between extracted tags and broadcast volume demonstrates 

the effectiveness of this disassembly and dimensionality reduction method; on the other hand, it also shows the 

hot spots and topics of different attention. We find that topics with high broadcast volume include psychology, 

science, culture, society and so on. 

Thirdly, TED event, namely video activity has an impact on broadcast volume. We find that activities with the 

highest TED broadcast volume are TED×Houston, TED×Bloomington, TED Talks Education, Stanford 

University and TED×MET. It shows that the characteristic activities held by some characteristic universities and 

cities are easy to attract the attention of the audience. 

Finally, the broadcast and duration of the relevant videos influence the broadcast volume. Relevant hot 

speeches, often can result in more users to watching related speeches. According to the scatter plot analysis, the 

higher the related video broadcast volume is, the higher broadcast volume is. Rather, there is a non-linear 

relationship between the duration of relevant video and broadcast volume. 

                         

Figure 4.  Scatter plot of related video viewing           Figure 5.  Scatter plot of related video duration 

and self-viewing                                        and self-viewing 

6.3 Expected contribution and future research 

For TED investors, a higher number of viewers represents a higher impact and exposure, which is conducive 

to the promotion of brand awareness. Investors can use our prediction model as a basis to better predict 

broadcast volume, combining scientific and reasonable evaluation system to decide whether to invest in TED 

and the amount of investment. 

For TED producers, they can better arrange a series of procedures of video selection, production, video 

arrangement and promotion, launching more popular video with high broadcast volume. Further, for similar 

speech sites, if it is a new and less well-known producers, the manager can focus on the theme of the video to be 

produced and the link between the video and the related video. Specifically, selecting the themes with high 

volume and using existing hot videos to drive new videos to increase the video broadcast volume and website 

popularity help to reduce costs under certain promotional effects compared with increasing the number of 

languages and organizing special events. If the producers already have a considerable scale, they can focus on 

increasing the number of languages and organizing special events. This may have a huge effect on expanding 

the audience, forming a video brand and further enhancing the influence of the website. 

In order to better predict the broadcast volume before going online, we only consider the characteristics of the 

video itself. With the video going online, user evaluation and the performance of competitors in the same period 

will have a further impact on the broadcast volume, and broadcast volume may show dynamic changes. 

Therefore, we still need to collate the follow-up data, add time series considerations to further study the factors 

affecting video broadcast volume, so as to excavate more general rules of broadcast volume change. 
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Abstract: Analyzing brand dynamic competition relationship by using consumer sequential online click data, which was 

collected from JD.com. It is found that the competition intensity of the products across categories is quite different. Owing to 

the purchasing time of durable-like goods is more flexible, that is, the purchasing probability of such products changes more 

obviously over time. Therefore, we use the Local Polynomial Regression Model to analyze the relationship between the 

brand competition of durable-like goods and the purchasing probability of the specific brand. Finding that when brands 

increase at a half of the total market share for consumers cognition preference, the brands’ competitiveness is peak and 

makes no significant different from one hundred percent for consumer to complete a transaction. The findings contribute to 

brand competitiveness for setting up marketing strategy from the dynamic and online consumer behavior’s perspective. 

 

Keywords: dynamic process, brand competitiveness, consumer clicking behavior, durable-like goods 

 

1. INTRODUCTION 

It is of upmost interest, from a marketing research point of view, to mining the dynamic brand preference 

cognition of consumers and comprehensively understand their inherent and implicit patterns. Through a brand 

cognitive process, the specific brand competitiveness among other brands gradually comes into beings 
[1]

. In 

turn, it eventually impact the consumers purchase decision-making 
[2]

. Brand certainly can bring market 

competitive benefits to its owners 
[3]

. A general approach of analyzing the cognitive process and competition is 

focus on enterprises, products, consumers and market structure condition in common sense 
[4-6]

, one of the 

disadvantages is that the aggregate data ignores the sequential and consumer behavior information. Yet, the 

dynamic cognitive evolution property of thousands of individual consumers toward brands maintains 

underdeveloped online retailing research.  

Considering a shopping process to an online retailing website, produced by a consumer over time as shown 

in Figure 1. If one search a product, the consumer might reveals brand inertia thorough the memory effect 
[7]

, 

click those familiar and the specific brands have purchased then directly make a purchase decision, whereas the 

consumer seeks variety for new brands 
[8]

. In the latter, the dynamics cognitive process happens in consumer 

behaviors, brands competition comes into beings psychologically and lies in the form of sorting brands, and a 

transaction is completed as an outcome. Specifically, an individual consumer’s level of brand inertia may 

decline over a time period 
[9]

, hence the consumer will seek some new brands and cognitive process occurs as 

well. 

                                                           
*

 Corresponding authors. Email: zuomeihua123@126.com (Meihua Zuo), liuhw@gdut.edu.cn (Hongwei Liu), 

youghua.zuo@foxmail.com (Yonghua Zuo), hm.gao.normal@gmail.com (Hongming Gao), zhuhui@gzhu.edu.cn (Hui Zhu), 

liangzy@gdut.edu.cn (Zhouyang Liang) 

mailto:zuomeihua123@126.com(Meihua
mailto:liuhw@gdut.edu.cn
mailto:yonhua.zuo@foxmail.com
mailto:hm.gao.normal@gmail.com
mailto:zhuhui@gzhu.edu.cn
mailto:liangzy@gdut.edu.cn


30                  The Eighteenth Wuhan International Conference on E-Business－Big Data and Analytics 

 

Figure 1.  An general online shopping process 

 

2. LITERATURE REVIEW 

The brand power could be traced to the article entitled “The Product and the Brand” in the Harvard 

Business Review 
[3]

. Consequently, the concept of brand competitiveness has been interested by academics and 

practitioners. There are few about the definitions of brand competitiveness in the prior literature. Brand 

competitiveness is embedded in brand equity, prior researches state that brand equity is a construct relative to 

other brands 
[10]

 , form an information economics view, Erdem and Swait 
[11]

 argue that consumer-based brand 

equity is the value of a brand as a credible signal of a product’s position. Only when consumers pick a brand 

among other brands with comparing different and conflicting brand equity, then the relative significance of the 

equity, namely, brand competitiveness in this situation will lead their decision-behavior
 [12]

. That is, brand 

competitiveness is a relative indicator and gradually formed by brand cognition of consumers. Competitiveness 

is a comprehensive ability which must be represented by competition or comparison between firms, and aims to 

expand their market share 
[13]

. From the firm-level of perspective, the competitiveness is usually quantified as 

productivity or firms’ performance 
[14]

. Winzar 
[12]

 define brand competitiveness as the market share on a 

combination of price and brand features, relative to other competitors’ price or feature sets. The literature on 

brand equity and brand competiveness either is analyzed from subjective empirical surveys, or the perspective 

of product attributes. But it’s rarely operated as a relative construct for dynamic consumer brand cognition on 

their behaviors over time. Since every single interacting behavior, like clicking a brand on an electronic retailer 

website, could objectively reflect the consumer preference 
[15]

. Following Winzar
 [12]

, we conceive brand 

competitiveness as a brand’s behavior share on consumer shopping records online, relative to other competitor 

brands. 

It’s necessary for online businesses to understand thoroughly the online behaviors. Especially, one of the 

most active areas for exploring the online purchase pattern by user activity. The clickstream data are defined as 

the electronic record of internet usage collected by web servers or third-party services 
[15]

 for recording 

consumers shopping sequence over time. Interaction is a part of human dynamic 
[16]

 Such clickstream data made 

by interacting between consumers and computer could objectively imply the consumer preference 
[17]

, even the 

inherent and implicit brand preference. The more times of a focal brand clicked at a time interval, the higher 

preference of consumers toward the brand could be. Moreover, brand competitiveness is a proportion of a brand 

in the market in a certain period of time, relative to other competitor brands 
[12]

.The online sequential click 

behaviors toward brand can indicates the brand competitiveness over time. According to the previous research, 

brand competitiveness is gradually formed in the process of building brand equity, thus the brand 
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competitiveness has a dynamic characteristic 
[18]

. With the above two characters, we conceive brand 

competitiveness as a brand’s click share on consumer dynamic shopping process, relative to other competitor 

brands at a time interval. The brand cognitive process is restricted as the process when consumer start to click 

the brand and purchase it or its product category. We used the real clickstream data set from an e-retailer website 

for a month to track consumer-individual-level brand cognition process. The dynamic brand cognition process, 

that is, the user's sequential click share, reflects the evolution of the brand competitiveness. 

This paper aims to find out the trend of consumer-based brand competitiveness in a time-variant situation, 

from the view of human dynamic. The empirical statistic shows that (1) the purchase time distribution follows 

power laws, and the purchase timing tend to occur later and the purchase elasticity of time is more sensitive for 

durable-like goods than nondurable-like goods. (2)when brands increase at a half of the total market share for 

consumers cognition preference, the brands’ competition is peak and makes no significant different from one 

hundred percent for consumer to complete a transaction. 

The remainder of the paper is organized as follows. In the next section, we describe the origin of the data 

set and the statistical description. Then, we depict sequential purchase for different product categories, and 

modeling the sequential purchase behaviors. Furthermore, the fifth section is depicting the relationship between 

brand cognition and purchase possibility. We discuss the findings and implications in the last section. 

 

3. DATA SETS  

We collected the desensitization clickstream data on the whole March 2016 at JD.com, which is one of the 

two massive B2C online retailers in China by transaction volume and revenue. The dataset is consisted of 

25,916,378 records, which describes of 96087 unique users browsing 23753 commodities, 8 categories of 

products, and hundreds of brands over time. For the purpose of studying the relationship between dynamic 

online shopping behaviors and the possibility of purchasing a focal brand. We filtered those consumers who has 

bought an item at least. The data set is shown in Table 1 as below. 

 

Table 1 .  Sumary of data set from JD.com 

Category User Record Brand Purchase Click Conversion rate 

1 48855 5155842 59 3947 3180842 0.124% 

2 37906 2941590 66 4013 1772838 0.226% 

3 40076 3320444 82 3405 1986387 0.171% 

4 29054 2275133 129 3454 1393602 0.248% 

5 88808 9693970 40 7118 5847135 0.122% 

6 21903 2189293 127 2437 1326572 0.184% 

7 7426 286593 92 106 185176 0.057% 

8 8414 53513 18 8 28020 0.029% 

 

From Table1, every single record shown indicates the consumer-brand pair, the total conversion rate of 

purchase-through-click is 0.156%, which demonstrates that among each 1000 clicks, only 1.6 transactions are 

completed. Nevertheless, even if there is a large number of records, there is few of brand lying in the categories. 

The phenomenon implies power-law distribution might exist between brand clicks and purchases. We filter out 

the inactive and overactive category, those that have less than 2000 purchase and the most one (i.e. category 7, 8 

and 5) are out of consideration. Besides, we pick the 2nd and 6th category in our research since (1) their 

characteristics of the most and least number of purchase may reveals the significant difference of two types of 

goods, and (2) the conversion rates are approximate and the difference is only 0.00043 . 

https://en.wikipedia.org/wiki/B2C
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4. SEQUENTIAL PURCHASE FOR DIFFERENT PRODUCT CATEGORIES 

We confirm that the 2nd product category is nondurable-like goods and the 6th is durable-like goods 

according
[19]

. The empirical statistics result shows that collective sequential purchase distributions of 

durable-like goods and nondurable-like goods obey the power law distribution. Nevertheless the exponent of 

durable-like goods is larger implying that the purchase elasticity of time is more sensitive for durable-like goods 

than nondurable-like goods. The purchase timing occurring later for durable-like goods is displayed as well.  

 

4.1 Purchase distribution for 2nd and 6th product categories 

We observe that the consumer ii has clicked M iM i brands during a time period[qi1;qit][qi1;qit]. A session is 

defined as a sequence of online shopping process, assuming the session ends and the next behavior marks the 

start of a next session when the consumer ii has not any interact with computers for a 30 minute interval. 

Where qi1qi1 indicates the first session (i.e. the beginning interval) of the consumer ii search sequence period 

and the qitqit denotes the last session correspondingly in March. Hence we observe that consumer ii has click 

M iM i brands at sessionsfqi1;qi2;¢¢¢;qitgfqi1;qi2;¢¢¢;qitg, and the number sequence of purchase consumer ii at any arbitrary 

session could be denoted asps(t) = fpqi1;pqi2;¢¢¢;pqitgps(t) = fpqi1;pqi2;¢¢¢;pqitg. From a collective behaviors point of view, the 

total number of purchase for all consumers could be expressed as: 

 

P qt =
N qtP

1

pqtP qt =
N qtP

1

pqt                                     (1) 

Where N qtN qt denotes the number of consumers making transaction(s) in the qtqt session. For individual 

consumers in the 2nd and 6th category, the dynamic property of the purchase behaviors is illustrated in Figure 2 

and Figure 3. The horizon axis presents the sequential session and vertical axis for the number distribution of 

purchase. We define a session as a 30 minute interval on that records search
[20]

. Each dot represents the number 

of times the consumer purchased the category of products in any given session. Red dots represent the 2nd 

category of products, while blue triangles for the 6th ones. 

From which we could find that the most of transactions completed in the session[qi1;qi20][qi1;qi20], the fluctuation 

number of 95% purchase pqitpqit is from 1 to 5 while repurchase could reaches 10 times at most. 

 

       

Figure 2.  category2 purchased brands distribution          Figure 3.  category 6 purchased brands distribution 

 

Figure 2 demonstrates that the purchase behaviors of the 2
nd

 category is concentrated in aa and bb black 

rectangle areas. The session [qi3;qi30][qi3;qi30] are frequent session on which the transactions are concluded while the 
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repurchase intensively distributes in [0;20][0;20] and [40;58][40;58] intervals. Simultaneously, in figure 3 the cc  area 

presents that the consumers prefer repurchasing less than 10 times on the early sessions [qi4;qi20][qi4;qi20] towards the 

6
th

 category of products. In short, the online shopping process of these two categories shows significantly 

difference. 

 

4.2 Mann-Whitney U test for durable-like and nondurable-like goods 

Searching durable consumer goods are different from the nondurables. Apparently, one of the 

characteristics is high-frequent repurchase in nondurable goods owing to its relative cheap prices and short 

service cycle comparing to durable goods. Second attribution is that search or click traffic closes to the sales 

tendency for most of durable goods
[20]

implying consumers tend to be prudent to click more and search more for 

learning mass information about the durable products. Due to the difference shown in Table 2, we assume that 

the 2
nd

 and 6
th

 product categoryare likely to be nondurable-like and durable-like goods. And we analyze the 

distribution of those two categories based on consumer-brand-pair-level, regarding of individual consumers’ 

repurchase (corresponded to n R ep2n dnR ep2n dn  and m R ep6thmR ep6thm ) and click behaviors (corresponded to n C lick2n dnC lick2n dn  and 

m C lick6thmC lick6thm ) for individual brand being more accuracy.  

 

Table 2.  The number of repurchase and clicks of the two different products categories 

Sample min 1ST Qu Median Mean 3rd Qu Max 

R ep2n dnR ep2n dn  (Repurchases of 2ndcategory) 1.00 5.00 15.00 56.85 50.00 2441.00 

R ep6thmR ep6thm  (Repurchases of 6thcategory) 1.00 1.00 1.00 1.78 3.00 8.00 

C lick2n dnC lick2n dn  (Clicks of 2ndcategory) 1.00 4.00 10.00 35.72 32.00 1448.00 

C lick6thmC lick6thm  (Clicks of 6thcategory) 1.00 4.00 10.00 52.58 43.00 2863.00 

 

We find out that these behaviors of individual consumer does not obey the normal distribution through 

Kolmogorov–Smirnov test and Anderson–Darling test, Therefore we exploit the Mann-Whitney U test, a 

nonparametric test more widely applicable than independent samples Student’s t-test without requiring the 

assumption of normal distributions to compare the distributions of those two goods categories according to the 

research
[20]

. Let the repurchase quantities R ep2n dn = frep2n d1 ;rep2n d2 ;¢¢¢;rep2n dn gR ep2n dn = frep2n d1 ;rep2n d2 ;¢¢¢;rep2n dn g  and 

R ep6thm = frep6th1 ;rep6th2 ;¢¢¢;rep6thm gR ep6thm = frep6th1 ;rep6th2 ;¢¢¢;rep6thm gbe arranged in order. Let UU  count the number of times a R ep6thmR ep6thm  

precedes aR ep2n dnR ep2n dn . If P (U ·U )= aP (U ·U )= a under the below null hypothesis，the test will be considered that P-value 

is less than the significance level aa  and the hypothesis R ep2n dn ·R ep6thmR ep2n dn ·R ep6thm  will be rejected. The Statistic T is 

the sum of the ranks of theR ep6thmR ep6thm ’s in the ordered sequence ofR ep2n dnR ep2n dn ’s andR ep6thmR ep6thm ’s hence the computation U 

statistics: 

U = m n +
m (m + 1)

2
¡ TU = m n +

m (m + 1)

2
¡ T

    
                       (2) 

We proposed the following two hypothesis: 

Null Hypothesis 1：the number of repurchase behaviors of individual consumer in the 2
nd

 product category 

is less than the 6
th

 product category (R ep2n dn ·R ep6thmR ep2n dn ·R ep6thm ). 

Null Hypothesis 2：the number of click behaviors of individual consumer in the 6
th

 category is less than the 

2
nd 

product category (C lick6thm ·C lick2ndnC lick6thm ·C lick2ndn ). 

The test shows that U statistic = 3889800;P value = 0:000U statistic = 3889800;P value = 0:000, rejecting the null hypothesis 1, neither 

does the null hypothesis (U statistic = 77881000;P value = 0:002U statistic = 77881000;P value = 0:002). In other words, the 2
nd 

category is 

significantly higher frequent repurchase and lower clicks than 6
th

. Drawing a conclusion that the 2
nd

 category is 

closed to nondurable goods while 6
th

 is approximately durable goods. 
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4.3 Modeling the sequential purchase via power-law function 

Due to the difference between 2
nd

 and 6
th

 categories, we analyze the number distributions of purchase 

between the nondurable-like and durable-like goods. For clarify, we draw the log-log plot of the collective 

purchase distributions and we find that the sequential collective purchase distribution could be fitted well by 

power-law distribution from Figure 2 and figure 3. We find that the fitting curves of these two categories of 

products are subject to the power law distribution, but the parameters of the distribution are inconsistent. 

At each sessionqtqt, we assume that the number likelihood of purchase is denoted as: 

 P qt _ q¡ ¯tP qt _ q¡ ¯t               (3) 

Let’s take the logarithm of the above equation for fitting by the least-squares method, we get  

 ln Pqt = ln ® ¡ ¯ ¤ln qtln Pqt = ln ® ¡ ¯ ¤ln qt           (4) 

Then，we can estimate the parameters according to equation (4), and transform into the power-law function 

(3). Result shows that purchase distribution of the 2
nd 

category, namely nondurable-like goods 

obeysPqt = 15:1¤q¡ 0:049
tPqt = 15:1¤q¡ 0:049
t . And the exponent ¯̄  of the durable-like goods is around 0.094. The bigger ¯̄  

implies that the purchase elasticity of time session is more sensitive for durable-like goods than nondurable 

goods. From the perspective of economics, possessing durable-like products indicates the demand of this 

category is decreasing for consumers in the near future. 

 

5. THE RELATIONSHIP BETWEEN BRAND COGNITION AND PURCHASE POSSIBILITY 

Online shopping process is exploited to identifying the brand cognitive process based on brand 

competitiveness revealed in online click behaviors. We next consider the relationship about the brand 

competitiveness (i.e. click-rate) and the purchase likelihood on individual brands. The click rate C R (m )C R (m )for BB  

consumers purchasing the m thm th  
individual brand on whole shopping process could be deduced by the number of 

clicks cm (sit)cm (sit) as 

cr(m ) =
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Where the S(i)S(i) represents the length of shopping stages for consumer ii and J(sit)J(sit) indicates the 

numbers of the unique brand-clicked depending on consumers brand cognition preference at the stagesitsit. 

Besides, the purchase likelihood P U R (m )P U R (m ) for BB  consumers purchasing the m thm th  individual brand is 

inferred as  
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                        (6) 

The number of purchase at the stage sitsit for consumer ii has defined as pm (sit)pm (sit). The evolution trends 

between the purchase likelihood P U R (m )P U R (m ) and the brand competitiveness C R (m )C R (m ) for the m thm th  individual 

brand is displayed in Figure 4. Through the figure, we can draw the following conclusions. Firstly, as the 

click-rate goes, the likelihood of purchase continuously increases, when the brand’s click rate reached at 50% of 

the total click volume, the purchase likelihood of a brand almost reached its peak. However, consequently the 

likelihood decreases. Secondly, when the click rate reaches 100%, the likelihood of the purchase soar to the 

peak value.  
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Figure 4.  Relationship between brand competitiveness and purchase likelihood 

 

6. CONCLUSIONS 

Considering the relationship of the brand competitiveness and the purchase likelihood on individual brands 

for durable-like goods. When the brand competitiveness is less than fifty percent, consumers tend to seeks a 

variety for new brands, and their purchase likelihood is positively correlative by the brand competitiveness. 

Nevertheless, once consumers learn about a focal brand excessively among all brands at a period of time, the 

purchase likelihood of its products decreases due to the thinner consumer’s short-term loyalty to the brand. Till 

the brand competitiveness runs up to one hundred percent, consumers are most likely to purchase a brand and its 

product. That indicates brand competitiveness maintain fifty percent of the whole market is most efficient to be 

profitable, and the performance of costing more to improve the brand competitiveness might make no difference. 

These findings will provide a reference for brand marketers in developing marketing strategies, the brand of the 

company should not make excessive advertising for the brand’s click. As long as the brand has a 50% market hit 

rate, then the company can put the funds to improve the quality and to position of the brand market. However, 

the price and advertising of brand are not taken into consideration, and the economic and marketing information 

will be elaborated in the future work. 
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Abstract: Tourism and hospitality have emerged as one of the pioneering sectors of sharing economy. However, 

homeowners who lack knowledge background are confused with pricing. Traditional hotel pricing and rental pricing 

methods may be not suitable for online accommodation rental. Therefore, CRISP-DM, the data analysis framework, is used 

to solve this problem. The price prediction model is established via the house data from the Airbnb.com. Finally, 33 

determinants closely related to the price are found, and the most important 10 determinants are sorted. The study also finds 

several interesting rules: (1) the basic situation of housing is an important determinant, (2) online rental houses with more 

convenient transaction conditions have higher price, (3) providing more facilities and services can increase the price, (4) 

some determinants in traditional hotel pricing are not efficient in sharing houses. These findings can help the homeowners to 

understand customers and improve their own house and pricing. 

 

Keywords: sharing economy, price determinants, data analysis framework, house, prediction model 

 

1. INTRODUCTION 

In recent years the sharing economy (SE) is seen as a disruptive innovation, made possible by new 

technologies - mainly the Internet, which is transforming economies and the way business is done. The SE is 

broadly characterized by peer-to-peer exchanges for renting goods or services utilizing Internet platforms. The 

SE platforms focus on peer-to-peer economic transactions by facilitating the sharing or renting of space, assets, 

and labor in real time. Industry practitioners speculatively estimate that sharing economy will potentially 

increase to 335 billion by 2025 compared with 15 billion in 2015
[1]

. With its rapid development, many scholars 

have studied SE from different perspectives. The SE literature includes three broad areas in general: (1) SE’s 

business models and its impacts, (2) nature of SE, and (3) SE’s sustainability development as well as two areas 

of foci in tourism and hospitality specifically: (1) SE’s impacts on destinations and tourism services (2) SE’s 

impacts on tourists
 
.We can see that tourism and hospitality are important developing directions for SE. 

Actually, since the start of SE, tourism and hospitality have emerged as one of the pioneering sectors for its 

growth as SE allows for tourists and residents to share diverse contents — their homes, cars, four course meals, 

and expert local knowledge (e.g. locals being tour guides), and Airbnb becomes a popular example of SE. 

Merely providing online accommodation rental information, Airbnb is a typical Commission-Based Platform. 

The Commission-Based Platforms are dominated by (at least) triadic relationships amongst providers, 

intermediaries and consumers with a utility-bound revenue stream. These business models enable their 

customers to switch between provider and consumer roles by creating and delivering the value proposition. The 

platform mainly takes commissions for successful matching and executing trade 
[2]

 and let providers and 

consumers themselves to decide the rest. 
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However, these online accommodation rental platforms also bring some difficult problems such as pricing 

the house to providers while giving great freedom to providers and consumers. As it is easy to start a tourism 

business at a relatively low start-up cost, more and more providers with no related knowledge background will 

participate in house-sharing and face this problem. For traditional accommodation industry, pricing is widely 

acknowledged to be one of the most critical factors determining the long-term success of the accommodation 

industry. Many studies have been conducted on pricing strategies in the hospitality industry from both the 

demand side 
[3, 4, 5] 

and the supply side 
[6, 7]

. However, only a few researchers have investigated the factors 

determining the price of online accommodation rental. 

We decide to use CRISP-DM, a data analysis framework, to find meaningful determinants of online 

accommodation rental price and interesting mode in the house sharing. Through preprocessing the data, building 

prediction model, we get the determinants of price and sort them by the importance. Not from the demand side 

neither the supply side, we choose real data from Airbnb.com and let data tell us the pricing rules under such a 

new sharing age. 

 

2. LITERATURE REVIEW 

In different product markets, there are various methods to fix a price. Though, there is little theory to help 

us fix online rental house’s price. Online accommodation rental has dual attributes of hotel and housing. 

Therefore, we can get help from the existing theories on hotel room pricing and housing pricing. These factors 

can be divided into three aspects: external factors, the property of the house itself and customers’ preferences. 

External factors refer to uncontrollable objective factors such as economy development condition and 

tourism seasonality. Hotel price is closely related to the seasonality of tourism
 [8]

. Hotel accessibility also affects 

the price level. Low market accessibility (high flight cost) leads to lower hotel prices. The effect of sea view to 

room rates exhibited a significant spatial variability, indicating that local natural and/or tourism resources may 

have a substantial role in aesthetic values
 [9]

. 

Housing attributes refer to the size, grade, service types and some other attributes that determine the quality 

of housing. These factors are the most basic information to consider when pricing a house. Some scholars have 

revealed how the properties of housing sites, such as swimming pool, spa and free breakfast, affect house prices, 

and found the spatial relationship between house prices and hotel attributes, such as size, age, grade and service 

quality. 

The third kind of factor comes from the demand side, customers, whose special preferences also affect 

pricing. Customers also appreciate some types of hotels, such as boutique, quaint or trendy hotels, but view 

others negatively, such as family-friendly or business hotels
 [10]

. High-star hotels and chain hotels are also 

favored by consumers. 

Some factors related to online platforms and trading parties emerge to influence prices and transaction rates. 

Under the mode of shared economy, people can be both providers and consumers, and play an increasingly 

important role in transactions. The degree of discrimination in the rental market has been significantly reduced, 

but some scholars have found that Airbnb's current design choices help promote discrimination 
[11]

. Some 

scholars also found that customers will consider the appearance of the owner when selecting a house online. We 

can see from the photos that the more trustworthy the owner is, the higher the listing price is, the greater the 

possibility of being selected. The reputation of the owner, conveyed through his online comment score, has no 

effect on the listed price or the possibility of consumer booking
 [12]

. But it’s also found that there is a significant 

relationship between online consumer reviews and hotel performance
 [13]

. 

Remove customers’ preferences which are dynamic and intersect with other factors, and we can summarize 

the factors affecting the price of online accommodation rental into three categories: external uncontrollable 
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factors, self-attributes and platform related factors. The three classes of factors come from the summary of 

previous literatures. These studies were mainly developed from one city’s data and with limited variables and no 

one have made a comprehensive survey of these factors. It’s necessary to use a larger dataset with abundant 

variables to explore the price determinants of online accommodation rental. So, we started our research with a 

large 

 

3. DATA ANALYSIS 

3.1 Variables and data 

Airbnb, an online market for accommodation, has reached a large global scale. We selected the housing 

data provided by the Kaggle data platform. The dataset includes detailed house information of six cities in the 

United States and has a total of 74.1k records, each record has 29 variables. The introduce of 29 variables is 

shown in Table 1. 

Table 1. The variable list 

Variable Name  Data type Definition 

Id  Numeric Serial number of house. 

Log_price Numeric Listed price per night on Airbnb.com. 

Property_type String The house's type: apartment, condominium, townhouse and so on. 

Room_type String The room's type: entire room, private room and shared room. 

Facilities and Services String Combined provided facilities and services.  

Accommodates Numeric The number of people  the house can hold. 

Bathrooms Numeric The number of bathrooms the house has. 

Bed_type String The type of the bed: real bed, futon, pull-out sofa and so on. 

Cancellation_policy String How easy to cancel an order. 

Cleaning_fee Boolean Whether to charge a cleaning fee or not. 

City String The city where the house is located. 

Description String Description of  the house. 

First_review String The date of the first review. 

Host_has_profile_pic String Whether to provide house pictures or not. 

Host_identity_verified String Whether the house's identity is verified. 

Host_response_rate String The rate of the households response. 

Host_since Date The data of the house was put on the platform. 

Instant_bookable String Whether can book the house instantly. 

Last_review String The date of the lase review. 

Latitude Numeric The house's latitude. 

Longitude Numeric The house's longitude. 

Name String The house's name. 

Neighbourhood String The house's neighbourhood. 

Number_of_reviews Numeric The number of the reviews. 

Rating String The house's rating given by customers. 

Zipcode Numeric The house's zipcode. 

Bedrooms Numeric The number of the bedrooms the house has. 

Beds Numeric The number of the beds the house has. 
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3.2 Data preprocessing 

 Correcting the rating 

The two variable "rating" and "number of commentators" are closely related. True and reliable ratings 

should not only be the average of multiple ratings, but also be adjusted according to the number of 

commentators. The more commentators there are, the more reliable the ratings will be. The ranking method of 

some ranking websites can be used to correct the rating. The method of Bayesian star rating is to constantly 

revise the prior probability by introducing the latest observation results, so as to obtain the final posterior 

probability. According to the calculation method of ranking websites such as Douban Movie Score, assuming 

that the initial rating of a house is the average score of all houses at present, the following revised formula can 

be deduced. 

                 
                                                                                     

                                                      
         (1) 

 Split variables 

The variable "Facilities and Service" is a description set of 77 types of facilities or services, such as {Air 

Conditioning, Tableware, Dryer, Cable TV}. In order to find out which types of services or facilities have a 

significant impact on price, this variable needs to be split up to 77 facilities and service variables in1 or 0. 

 Data cleaning 

Several variables have some missing variables and solutions are given in Table 2. Additionally, we find 

three records have abnormal value and delete them directly for data accuracy.  

Table 2. Missing variables and resolution 

Variable Name  Missing rate Resolution 

Neighbourhood 
9.273% 

The variable  city already contains the information of neighbourbood. Don't use 

this variable. 

Zipcode 1.304% 

The missing rate is acceptable. Delete the record that has missing value. 

Bathrooms 0.270% 

Host_has_profile_pic 0.254% 

Host_identity_verified 0.254% 

Host_since 0.254% 

Bedrooms 0.177% 

Beds 0.123% 

 

3.3 Data exploration 

After data cleaning, there are 99 variables and 55584 records in current data set. Variables can be classified 

as Table 3. 

Table 3. Variable classification 

Variable classification Count Detailed information 

Self-attibutes 94 17 variables related to house's basic information and 77 variables of facilities and services. 

Platform related factors 5 Variables related to the platform and transaction. 

Total  99   

 

 Dependent variable 

The descriptive statistics of log_price are shown in Table 4, and the frequency histogram is shown in Figure 

1. It can be seen that the price distribution has a strong normality and is suitable for the prediction model.   
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Table 4. Descriptive statistics of log_price 

  Mean Variance Minimum Lower quartile Median Upper quartile Maximum 

Log_price 4.7535  0.6670  0 4.3175  4.7005  5.1648  7.6004  

 

 

Figure 1. Frequency histogram of log_price 

 

 Independent variable        

Firstly, from descriptive statistics, we can see that some variables have strong correlation. When modeling, 

we can only choose one variable from them or integrate them into a variable. For example, the number of 

accommodation, the number of bedrooms and the number of beds all reflect the number of residents. Most 

houses only provide one bedroom and one bed, which can accommodate two people, perhaps because the 

customers in these big cities are mainly for business travel rather than traveling with friends and family. 

Second, some fields are mutually exclusive and can only use one variable to model. For example, "Cable 

TV" and "Radio TV" both reflect whether the house provides the service of TV. We can combine the two 

variables into one variable. 

In addition, through descriptive statistics, we find that some variables are not divergent enough and include 

little information, so we can consider eliminating them when using prediction model. For example, the number 

of bathrooms and the bed type are relatively concentrated, most houses only have one bathroom, the type of bed 

is ordinary bed. Among the 77 facility service variables, there are also values that are not divergent enough and 

are concentrated in 1 or 0. Such variables are directly excluded and not used. 

We calculate the spearman coefficients of the correlation between all variables and housing price. After 

sorting, we select the variables whose absolute value of the spearman coefficients is above 0.1 for further 

analysis. 

 

3.4 Feature extracting 

We exclude variables which are not divergent enough and have low spearman coefficients. Finally, 33 

variables are extracted for modeling, including 29 self-attributes combined with 20 facilities and services 

variables and 9 basic self-attributes and 4 platform related factors. The variables are bedroom door lock, pets, 

TV, child-friendly, breakfast, air conditioning, smoke alarm, necessities, hangers, carbon monoxide detectors, 

elevators, shampoo, independent access, personal computer use space, self-help check-in, irons, hair dryers, 

washing machines, dryers, cable TV, city, registration time, postal code, attribute type, source type, bathroom 

number, bedroom number, immediate booking, whether there are house pictures, type of bed, cancellation policy, 

number of beds and accommodation number. 
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4. MODELING AND RESULTS 

4.1 Model selection 

 Before modeling, the data set is divided into test set and 

training set according to the ratio of 3:7. Second, the root 

mean square error (RMSE) is selected as the regression 

evaluation index. Third, we use one-hot method to code the 

value of all variables for a more accurate model. We select 

nine commonly used regression algorithms, adopt default 

parameters, and use 5-fold cross-validation to get the RMSE 

value to evaluate each model.  

Three models with RMSE less than 0.36 were selected 

for analysis: random forest regression, gradient upgrade 

regression and extreme random forest regression. Random 

forest regression can give the importance of each variable, and 

the top ten variable with high importance were obtained, as 

shown in Table 6. 

 

4.2 Feature construction 

After preliminary modeling, we use gradient lifting regression model (the result is 0.3392021064382331) 

to test the constructed features. We integrate some variables which have strong correlation and increase 

high-correlation variables’ proportion in the model via squaring their value. However, the accuracy of the model 

doesn’t be increased and the error reduced. It show that the variables already reflect the changes of housing 

price. 

 

4.3 Model fusion 

After Optimizing parameters including iteration times, maximum depth of decision tree and number of 

samples required for internal node re-partitioning, we fused the three models and adjust the specific proportion 

for a better result in Table 7. In summary, the final result of our prediction is 0.3298. 

Table 7. Model fusion result 

Random Forest Regression Gradient Boosting Regression Extra-Trees Regression Result 

0.7 0.15 0.15 0.3447  

0.6 0.3 0.1 0.3407  

0.26 0.64 0.1 0.3306  

0.15 0.65 0.2 0.3303  

0.2 0.7 0.1 0.3303  

0.3 0.6 0.1 0.3302  

0.25 0.65 0.1 0.3299  

0.225 0.65 0.125 0.3298  

5. DISCUSSION 

5.1 Result 

This study explores the determinants of online accommodation rental prices and sorts them by importance. 

Based on 99 variables, the online accommodation rental price is analyzed. Through preprocessing the data, 

modeling prediction model, 33 variables which can predict the price well are obtained: 29 self-attributes 

Table 6. Top 10 variable with high mportance 

Variable Name  Importance 

Bed_type 0.4066  

Property_type 0.1809  

Bedrooms 0.1243  

Instant_bookable 0.0720  

Beds 0.0390  

Air conditioner 0.0321  

Room_type 0.0148  

Host_has_profile_pic 0.0115  

Breakfast 0.0092  

Carbon dioxide detector 0.0068  
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combined with 20 facilities and services variables and 9 basic self-attributes and 4 platform related factors. 

Random forest model is used to rank the importance of variables, and 10 variables that have significant 

importance on price prediction are obtained.  

We find that the basic situation of housing is an important price determinant. Different from hotels’ 

standardized facilities and services, online rental houses has higher richness and diversity. However, only rental 

houses with comfortable beds, more bedrooms and more beds tend to have higher prices, indicating that 

customers always put comfort and sleeping environment in the first place when selecting a rental house. No one 

likes sleeping on a couch or a futon for a long time. Therefore, the type of bed has the most significant impact 

on the price.  

Secondly, this study show that online rental houses with more convenient transaction conditions have 

higher prices. Immediate booking and providing-pictures can increase the price. Immediate booking keeps with 

people’s fast-paced lifestyle and providing real-time booking service can shorten the distance between online 

and offline. Displaying real and reliable housing pictures on the website can provide more information for 

consumers to make decisions. 

Thirdly, we find that providing some facilities and services can increase the price of houses. Short rentals 

with air conditioning, breakfast and carbon dioxide detectors are more expensive. More facilities and services 

will undoubtedly be popular with consumers. In addition, it also shows that safety is a new factor that 

consumers attach increasing importance to. For example, carbon dioxide detectors can guarantee consumers' 

safety. 

Another finding is that the price determinants of online accommodation rental are different from those of 

traditional hotels, but similar to the price determinants of sale housing. Hotel star has significant impact on room 

price of traditional hotels, but rating, the similar variable in online accommodation rental, has little relevance 

with house price. It maybe because these two variables have different sources: the hotel star is assessed from 

many aspects and online rating only comes from the customers.  

These finding is not only more detailed and specific than previous studies 
[10, 14]

, but also has practical 

significance. It’s recommended that households make a price by assessing house self-attributes and platform 

related factors. Households can improve their house by choosing a comfortable bed and providing more 

facilities within budget, and attract more customers by setting immediate booking mode and unloading real and 

beautiful house pictures. 

 

5.2 Summary  

Using data sets of Airbnb from six cities in the United States, this study explores the price determinants of 

online accommodation rental. These findings provide a comprehensive understanding of the determinants of 

product prices under SE condition, and provide a perspective for stakeholders such as homeowners to improve 

house conditions and increase profits. In addition, this study also provide suggestions to online short-rent 

platforms to provide homeowners with pricing services based on current price determinants. 

Nevertheless, we acknowledge an important limitation of this study. Firstly, although this study considers 

the influence of geographical factors, the data used in this study are only rent data of Boston, San Francisco, 

Chicago, Washington, New York and Los Angeles, which have limitations. Secondly, the price difference caused 

by social or psychological factors is not considered. Therefore, it is very important to conduct qualitative 

research to explore the price decision under the influence of social and psychological factors. Finally, the 

exploration of the interaction between variables is not deep enough, so follow-up studies can explore the 

interaction between different variables. 
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Abstract: In this study, the CSI 300 Index in China mainland and original articles from authoritative stock WeChat public 

accounts are investigated regarding their relations. First, a sentence-level sentiment classification approach for analyzing 

investor sentiment polarities in text corpus is proposed by expanding synonyms. Then, the Granger causality test is utilized 

to examine the impact of sentiment index on the stock price and volume-values. It shows that the influence of overall 

investor sentiment on volume-values is more rapid than that on stock price and the impact of positive sentiment is found to 

be more lasting than the negative in both stock price and volume-values. Furthermore, it is worth noting that there is a 

dual-stage phenomenon in the impact of positive sentiment on volume-values, which indicates that some investors react to 

positive information immediately while others may choose to wait and follow the trend. 

 

Keywords: investor sentiment, sentiment analysis, stock market, investor reaction, WeChat 

 

1. INTRODUCTION 

Classical financial theory argues that the asset transaction price is the reflection of all information, and 

investors can evaluate the value of assets rationally. However, due to subjective factors such as knowledge and 

individual preferences, investors may not perform rationally when making complex decisions involving 

uncertain factors. Recent studies show that investor sentiment may affect investors' decision-making to a certain 

extent and further affect stock price trend 
[1]

. Some studies investigating the impact of investor sentiment based 

on Internet information on the stock market also supported this result 
[2-5]

.  

However, few research concerns were paid on analyzing original articles in WeChat, which becomes one of 

the most popular information platforms in recent years in China mainland. Compared with other platforms, 

WeChat information spreads faster with a huge number of users and user stickiness is stronger. Thus, mining 

investor sentiment from WeChat becomes a new choice. Accordingly, in this study, relations between original 

articles from the authoritative stock WeChat public accounts and the CSI 300 Index are investigated. Based on 

some previous studies, two hypotheses are proposed. 

Hypothesis 1: The influence of investor sentiment on stock volume is more rapid than on stock price. 

Some study shows that stock price changes are affected by many factors 
[6]

. In contrast to stock prices, 

stock volume-values are directly affected by investor decisions. Some studies investigated the correlation of 

trading volume and trading prices. They argued that price changes are more complex than those of volume 

changes 
[7]

 since price changes can be triggered by multiple elements while the volume is affected mainly by 

subjective elements. Thus, the influence of investor sentiment on stock volume is more rapid than on stock 

price. 

Hypothesis 2: The influence of positive sentiment is more lasting than negative sentiment on stock 

market. 

Some study shows that, given positive and negative information, people may react differently 
[8]

. Some 

study also shows that positive emotions have a more significant impact on the stock market than negative 

emotions in the long term 
[9]

. Meanwhile, investors are often overconfident in their estimates of returns, so they 

are more willing to believe in good news 
[10]

.
 
Thus, the influence of positive sentiment is more lasting than 
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negative sentiment on stock market. 

In this study, two hypotheses will be evaluated by analyzing online investment information in WeChat 

public account articles. Categories of experiments will be conducted, and analytical discussions will be made. 

The rest of this paper is organized as follows. Section 2 elaborates recent studies about the correlation 

between investor sentiment and stock market. Section 3 introduces the daily CSI300 index and WeChat dataset. 

Also, the approach of sentiment analysis and Granger causality test are explained; Section 4 presents the results 

of Granger causality test and some interesting finding are presented. Section 5 summarizes this study. 

 

2. RELATED WORK 

2.1 Research on the Construction of Investor Sentiment Index 

Generally, studies about investor sentiment indicators can be divided into two categories. One is to use 

financial market indicators, economic index indicators as proxy indicators. For example, Zheng and Lin 
[11]

 

selected the discount rate of closed-end funds. Lu and Leng 
[12] 

adopted the consumer confidence index. The 

other is to analyze emotions of financial news, reviews and articles to obtain the time series of investor 

sentiment. For instance, Tanya et al. directly utilize the company-specific news sentiment data provided by 

Thomson Reuters News Analytics 
[13]

. Yan et al. 
[14]

 constructed a comprehensive stock emotion dictionary for 

incomplete emotional dictionary and one-sided sentence analysis in stock text emotional analysis, and then 

analyzed stock text emotions from sentence tendentiousness, degree and relevance. 

 

2.2 Research on the Relevance between Investor Sentiment Index and Stock Market  

Studies on the correlation between investor sentiment index and stock market can be divided into three 

categories.  

The first are to employ financial models to analyze the sequence of investor sentiment and stock market 

index. Some researchers get the time series of investor sentiment and market trading indicators and then a 

regression analysis is made to study the predictive ability of investor sentiment on stock market. For example, 

Yu et al. 
[3] 

selected 300 listed companies, extracted the financial news data of each company from the China 

Securities Network, and constructed a time series of weekly news emotional indicators by word segmentation. 

Then, different portfolios were divided to make CAPM, FF3, FF4, FF5 regression for each company's news 

sentiment index sequence and stock return sequence. It is found that positive news sentiment can effectively 

predict the rise of stock returns in the next week. Smales 
[15] 

constructed emotional indicators by using news 

sentiment data by Thomson Reuters News Analytics. Through Fama-French factor asset pricing model 

regression, it was found that there is a significant correlation between news sentiment and stock returns and the 

correlation is closely related to the industry. Oliveira et al. 
[16]

 analyzed Twitter's user messages, and further 

explored the diversity of traditional emotional indicators using four regression methods and statistical tests. 

The second are to use time series analysis methods and establish an ARMA-GARCH family model and a 

VAR model for investor sentiment sequence and transaction index sequence, and the impulse response function 

analysis is carried out to study their interactions. Meng et al. 
[2]

 collected reviews of six high-profile stocks in 

Eastern Fortune Internet Stock Bar and got individual stock sentiment index by an emotional dictionary and the 

naive Bayesian sentiment classification. Then, an ARMA-GARCH family model was built to analyze emotional 

index and individual stock return. Network sentiment was found to present a certain predictive effect on stock 

return in the short term, and in most cases, the impact of stock return on network sentiment has a long-time lag. 

The third are conducted from the perspective of causality, which mainly apply the correlation analysis and 

different types of Granger causality test to explore the interaction between investor sentiment and the stock 

market. According to the Chinese financial news related to listed companies on Taiwan Stock Exchange, Wei et 
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al 
[17]

 constructed a comprehensive news sentiment index. Through the Granger causality test, correlation 

between the index and earnings, transaction value, turnover rate and volatility index was analyzed. It shows that 

the weekly and monthly comprehensive news sentiment index has a certain predictive effect on market returns 

and provide theoretical support for portfolio decision-making. Bu 
[4]

 extracted the East Fortune Internet stock 

bar posts and used the Naive Bayesian approach to establish the index of investor sentiment. Through Granger 

causality test and instantaneous Granger causality test, it is found that the formation of investor sentiment 

depends on the pre-market returns. Investor sentiment has no predictive ability on stock market returns, trading 

volume and volatility, but has a current impact on stock returns and trading volume. Xu et al. 
[6] 

extracted the 

time series of network emotion from Sina Weibo texts. Using the mean Granger causality test and the quantile 

Granger causality test, whether there is a causal relation between network emotion volatility and stock market 

returns was explored. In some specific quantile intervals, network emotion volatility has a significant causal 

relation with stock market returns, and it provides evidence for the predictability of stock market returns under 

specific conditions. 

 

3. DATA AND APPROACH 

3.1 Data description 

In this study, an article dataset and a stock dataset will be explored. 

In the article dataset, WeChat public accounts’ articles were extracted from Qing-Bo big data platform, 

which is a WeChat data website. In order to demonstrate the overall sentimental tendency of the WeChat public 

media, top 50 public accounts in the stock section leaderboard were selected according to the activity index 

ranking. Totally, these public accounts have more than 13 million hits per month. Thus, articles published by 

them have a huge impact on the sentiment of most investors. 21,353 articles from November 2016 to November 

2018 were finally gained with filtering out irrelevant ones. For each article, timestamp, author, title and abstract 

are recoded. 

In the stock dataset, considering that current major financial markets are concentrated in Shanghai and 

Shenzhen in China, stock data was extracted from daily CSI300 Index. It mirrors the fluctuations of Chinese 

stock market more comprehensively. The stock dataset includes closing-values and volume-values of CSI300 

from November 1, 2017 to November 19, 2018 (involving 502 trading days). 

 

3.2 Sentiment analysis 

It is difficult for investors to distinguish the real information from noises. In this case, when an individual 

investor makes decision, he/she is assumed to refer to a clear-cut statement or imitates the behavior of other 

popular groups and his/her investment sentiment is more likely to be influenced by opinions from WeChat 

public accounts’ articles. Hence, the sentimental tendency of articles is used to evaluate investor sentiment in 

this study. 

However, the challenge is that, compared with manual judgment, many public tools for sentiment analysis 

usually return a deviated result. Table 1 shows that some examples of fallacious results given by TencentNLP 

and SnowNLP, which are two famous tools for analyzing the sentiment polarity of Chinese corpus. As presented, 

some sentences, which are easy to judge by humans, are assigned to incorrect results by these two tools. 
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Table 1.  Examples of fallacious result 

Examples Tools Returned result Manual Judgment (ground truth) 

连续两日大涨，市场人气明显回升 

(The market has risen sharply for two consecutive days.) 

TencentNLP negative positive 

受消息刺激，继续上涨 

(The stock price is stimulated by the news and continues to 

rise) 

SnowNLP negative positive 

全球股市暴跌！周期的宿命！ 

(Global stock market plunged! The fate of the cycle!) 

SnowNLP positive negative 

To improve the performance of sentiment analysis, similar with the approach in Meng et al. [1], a 

dictionary-based method is proposed in this study. First, some sentiment words with obvious bullish and bearish 

sentiment were selected by term frequency and expert screening. All seed words are listed in Table 2. 

Table 2.  Seed sentiment words 

Bullish sentiment words Bearish sentiment words 

暴涨 (skyrocketing), 牛市 (bullish), 反弹 (rebound), 利好

(good), 利多(profitable) 

暴跌(plunge) , 熊市(bearish) , 探底(bottom) , 利空(loss) , 回落(fall 

back) 

 

On the basis of seed words, a Chinese Synonym tools named Synonyms was used to expand our sentiment 

dictionary. Synonyms returned 10 synonyms and their cosine similarity distances with each seed word. 

Afterwards, the weight of each seed word was assigned to 1, and weights of their synonyms were assigned to the 

cosine similarity with seed sentiment words. Due to that a sentiment word can be the synonyms of many seed 

words, the highest value was taken as its weight. Finally, 44 sentiment words were selected after irrelevant 

synonyms are filtered out. In Table 3, some exemplary sentiment words as well as corresponding weights are 

listed.  

Table 3.  Some exemplary sentiment words and their weights 

Bullish sentiment words Bearish sentiment words 

暴涨(skyrocketing) 1.0 暴跌(plunge) 1.0 

涨停(raising limit) 0.8381 跌停(limit down) 0.8202 

飙升(soaring) 0.7042 下跌(fall) 0.7761 

激增(surge) 0.5714 震荡(wild swings) 0.5559 

强力(strong) 0.4694 停滞(stagnant) 0.4464 

 

For the sentiment polarity of one article, all words in it are checked through the sentiment dictionary. The 

bullish sentiment index        is then defined as the sum of all bullish sentiment words’ weights   
    , and, 

similarly, the bearish sentiment index        is defined as the sum of all bullish sentiment words’ weights 

  
    . If        is greater than       , then this article is assumed to be bullish, vice versa. 

                                         
    

                                      (1) 

                                         
    

                                     (2) 

To further illustrate the applicability of this approach, an evaluation was conducted through random 

sampling. The other two current tools, SnowNLP and TencentNLP, were used as competitors of this proposed 

method.  

Due to that the task of sentiment analysis was generally considered as a classification task, some metrics, 

such as Jaccard similarity, recall, precision and F1 score, are used to evaluate the overall performance. 3 random 

sampling were conducted. For each sampling, 500 samples were taken as test sets for each validation and these 
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samples are manually labeled. In Table 4, the average values of all these metrics regarding 3 validations are 

presented. It shows that the proposed approach outperforms both the SnowNLP and the TencentNLP by a 

significant margin except recall. One major potential reason is that the proposed approach can identify explicit 

emotional semantics precisely but fail to judge implicit semantics. The superiority of the proposed approach in 

precision helps to improve the performance of sentiment analysis in this study. 

Table 4.  Test performance of each approach 

 Jaccard similarity Precision Recall F1 score 

SnowNLP 0.5710 0.6274 0.7327 0.6754 

TencentNLP 0.6211 0.7456 0.5798 0.6506 

Our approach 0.6858 0.9007 0.5450 0.6772 

 

The proposed approach is then used to analyze the title and abstract of each article in the article dataset. 

Given that there will be multiple articles published on the same day, the positive sentiment   
        

 in the  -th 

day is the sum of the bullish sentiment index    
     of all the articles and the negative sentiment   

        
 in 

the  -th day is the sum of the negative sentiment index    
     of all the articles.  

  
        

     
    

                                     (3) 

  
        

     
    

                                    (4) 

To mirror the sentiment of all investors, the overall sentiment index       was defined for a single day. 

Both positive and negative sentiment in the  -th day was integrated by      . To reduce the absolute value, 

the logarithmic transformation is used in the ratio. If      >0, then the overall investor sentiment is bullish. If 

     <0, the overall investor sentiment is bearish. 

          
    

        

    
                                           (5) 

 

3.3 Granger causality test 

The Granger causality test was applied to identify the causality relevance of investor sentiment tendency 

and stock market variation, particularly CSI300 index closing-values and volume-values. The test rests on the 

assumption that, if a variable X causes Y, then changes in X will systematically occur before changes in Y. The 

result shows that lagged values of X will exhibit a statistically significant correlation with Y. However, 

correlation cannot derive causality. The Granger causality analysis is not to test actual causation but whether the 

time series has predictive information about the other or not. 

To analyze the variation of stock market, the change rate of closing-values and volume-values was 

calculated at first. On this basis, both the sentiment time series and the stock time series are normalized. For the 

time series, the normalization is affected by the time span significantly. Accordingly, the normalization method 

developed by Bollen et al. 
[9] 

was taken in this study, in which a sliding window of k days before and after a 

given day is established. Specifically, the z-score of time series   , denoted    
, is defined as, 

    
 

           

       
                                     (6) 

         and         represent the mean and standard deviation within the period [t-k, t+k]. This 

normalization induces time series to be expressed on a scale around a zero mean and one standard deviation. In 

this study, the parameter k was set to be 5. 

In addition, the Ganger causality test is greatly affected by the number of lag days and, that is, the news 

before different days have different effects on the stock market. Thus, the results of different lag days were 

considered in present study. 
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4. EXPERIMENT RESULT 

4.1 Results 

In this section, the article dataset and the stock dataset are integrated. Both stock time series and investor 

sentiment time series were calculated by the proposed approach in Section 3. Specifically, the stock time series 

involves the change rate of closing-values and volume-values. The Granger causality test was conducted on the 

time series of stock and investor sentiment. 

4.1.1 Impact on the change rate of closing-values 

The change rate of closing-values was examined with overall sentiment index, positive sentiment index and 

negative index and the p-value is utilized to analyze the Granger causal relationship. P-values of different lag days 

are listed in Table 5 and different level causality confidence markers are marked. 

As shown in Table 5, the overall sentiment index was significant between 2 and 5 lagging days. This 

indicated that the impact of investor sentiment on change rate of closing-values is not immediately. It shows that 

there is a certain lag for stock price in the react to investor sentiment. Also, the positive sentiment index is found to 

be significant between 3 and 6 lagged days. It implies that the impact of positive sentiment, though lagging, affect 

the stock price in the long run. Comparatively, the negative sentiment index is found to be significant between 2 

and 3 lagged days, which presents that the negative has a faster and more transient impact on the stock price. 

Table 5.  P-values (change of closing-values & news sentiment)  

Lag Sentiment Positive Negative 

1 day 0.5178 0.8509 0.2988 

2 days 0.0009*** 0.3419 0.0011** 

3 days 0.0021** 0.0991* 0.0016** 

4 days 0.0058** 0.0624* 0.3268 

5 days 0.0007*** 0.0004*** 0.1326 

6 days 0.1939 0.0114** 0.2593 

7days 0.6529 0.3033 0.3525 

(p-value < 0.001: ***, p-value < 0.05: **, p-value < 0.1: *)  

Overall, the positive sentiment index is found to have more significant causal explanation for the change 

rate of closing-values. In Figure 1, the positive sentiment index is compared with the change rate of 

closing-values. It shows that trends of the stock market price and the positive sentiment series are similar, and 

the investor sentiment is found to present a strong causing relation with the stock price time series. 

 

Figure 1.  comparison of positive indicator and change rate of closing-value 

4.1.2 Impact on the change rate of volume-values 

Similarly, the Granger test relation between the change rate of volume-values and the sentiment index was 

studied. In Table 6, p-values of different lag days in 3 types of sentiment index are listed. 
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Table 6.  P-values (change of volume-values & news sentiment)  

Lag Sentiment Positive Negative 

1 day 0.0050** 0.0170** 0.1398 

2 days 0.1988 0.1344 0.8624 

3 days 0.5335 0.6076 0.3835 

4 days 0.3476 0.1572 0.5829 

5 days 0.0600* 0.0005*** 0.9192 

6 days 0.0183** 0.0050** 0.2335 

7days 0.9628 0.6890 0.2594 

(p-value < 0.001: ***, p-value < 0.05: **, p-value < 0.1: *)  

As shown in Table 6, both overall sentiment index and positive sentiment index are significant in 2 

different periods. It indicates that the significant influence of positive sentiment on the public has two stages. 

The first influence may be caused those who is sensitive to positive messages and they respond to these 

messages quickly, so the positive sentiment index was significant in lagging 1 day. The other influence may be 

caused by some who choose to wait a period of time, and then follow the trend to buy stocks, affecting the stock 

market. It is the potential reason that positive sentiment index is found to be significant between 5 and 6 lagging 

days. The negative sentiment is shown not to be significant in the whole 7 lagging days. In contrast to positive 

sentiment index, the negative sentiment does not present to affect the volume-values. 

To visualize this phenomenon, p-values are illustrated in Figure 2. It shows that the Granger test relation in 

positive sentiment index is presented by an "inverted U-shaped" distribution and there is one peak within a dual 

significant period. 

 
Figure 2.  p-values (change rate of volume-values) 

 

4.2 Discussion 

According to the above results, some interesting findings are as listed. 

 The influence of investor sentiment on stock price and volume-values is different. According to the 

Granger test, the impact of investor sentiment on volume-values is more rapid than that on stock price. One 

potential reason is that the volume-values and investors’ decision are directly related. Investor sentiment 

affects volume-values by influencing decision making. 

 The influence of positive information is more lasting. The positive sentiment has a more significant 

Granger test relation with both stock price and volume-values and it has a longer impact than negative. It 

shows that when people receive positive information, they are more likely to react and enter the market. 

 In the react to positive information, there are two kinds of people in the market, one is to directly 

react to the news, and the other is to wait. According to the previous analysis, it shows that the Granger 

test relationship is significantly "inverted U-shaped" distributed with a single peak within a dual significant 
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period. It indicates that there is a dual-stage impact on investors’ decision when positive information is 

received. The first influence may be caused by someone who is sensitive to news sentiment and they 

respond to the news sentiment quickly. The other influence may be caused by some people who choose to 

wait a period and then follow the trend to buy stocks, which affect the stock market later. 

 

5. CONCLUSION 

This study indicates that the influence of investor sentiment on stock price and volume-values is different, 

and the positive information has a long-term impact on the stock market, corresponding with some preliminary 

results obtained in other studies. Nevertheless, in this study, some results which are inconsistent with previous 

studies are also presented. For instance, the significance of the Granger causality test presents the "inverted 

U-shaped" distribution within different number of lagging days, which shows that some stock investors are 

immediately active followers while others may be the wait-and-see followers. 

This study complements many studies on investor sentiment and stock market in China mainland from the 

perspective of WeChat public account articles, which demonstrates to be an effective verification of behavioral 

finance in the era of big data. This study also shows that WeChat public platform can be used as an effective 

research object for analyzing the stock market in China mainland. Managers can gain public opinions of the 

stock market by analyzing WeChat public account, so as to take corresponding measures and guide investors to 

invest rationally. 
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Abstract: In the big data era, it is a significant need for data sharing in various industries. However, there are many 

weaknesses in the traditional centralized way of data sharing. It is easy to attack the centralized data storage center. As the 

process of data asset transactions is not transparent, there is a lack of trust in the percipients of data sharing. Blockchain 

technology offers a possibility to solve these problems in data sharing, as the blockchain can provide a decentralized, 

programmable, tamperproof, and anonymous data sharing environment. In this paper, we compare the blockchain-based data 

sharing with the traditional ways of data sharing, and analyze the scenarios in major industry applications. We survey the 

state of the art of the adoption of blockchain technologies in data sharing, and provide a summary about their technical 

frameworks and schemes.  
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1. INTRODUCTION 

In the era of big data, every industry that takes advantage of data possess the demand for data sharing, 

especially the data-based companies, such as Amazon, Facebook, Alibaba and so on. They are now increasingly 

faced with the “data island” problem and in result pursuing effective solutions to establish a reasonable and 

efficient data sharing model. In  present market environment, open data and data transaction are two common 

data sharing method 
[1]

. However, more and more stringent requirements for data security, integrity and privacy 

protection of user data not only see the traditional data sharing methods to be not effective enough, but data 

transactions are faced with essential ethical and legal risks.  

Since Satoshi Nakamoto designed and implemented the Bitcoin system
[2]

, blockchain, serving as its core 

supporting technology, has gained more and more attention. Designed as a distributed ledger technology, 

Blockchain combines time series data into a chained data setting in a front-to-back manner and uses 

cryptography to promise a transparent, tamper-proof and secure system. The main features of blockchain include 

decentralization, programmability, non-tampering, unforgeability, peer-to-peer transmission, and anonymity. 

And this technology can also be viewed as a trust mechanism, open ledger, or database. 

It is noticed that many scholars have gradually realized that blockchain technology may play a huge role in 

solving data sharing problems: on the one hand, the transformation of traditional data storage methods based on 

blockchain technology can significantly improve the security of data storage and the controllability of data 

sharing progress. On the other hand, the use of blockchain technology to determine the ownership of data assets 

makes data transactions more transparent and credible. 

However, compared with its potential usage, although domestic and foreign scholars have made some 

explorations about how to apply blockchain in data sharing, there’s still a lack of systematic research and 

application about it. Hence, we collect relevant papers, including technical literature on the use of blockchain 

technology to improve data sharing schemes domestic and overseas and specific data sharing applications (or 

application feasibility) of blockchain in some industries. In this paper, we mainly focus on blockchain solutions 
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for data sharing and inform the state-of-the-art by systematically reviewing the literature and current business 

cases. 

 

2. COMPARISON OF DATA SHARING APPROACHES 

 

2.1 Disadvantages of traditional data sharing 

There are some problems in the traditional data sharing method. On the one hand, traditional ways of data 

sharing rely on traditional databases for data storage, and the limitation of databases can lead to the defect of 

data sharing. On the other hand, the traditional data sharing model also has many weaknesses, which makes the 

data sharing model have many failures. 

For the first part, we find that traditional database has several limitations: (1) The storage space of the 

traditional database is difficult to meet large data volume (2)Traditional database operation has little 

transparency, so that it is difficult to realize the sharing and circulation of data resources (3) Data can be 

tampered with unilaterally (4)Access to data needs a central organization which relies on human management.  

And for the second concern, we can see that traditional data sharing and analyzing model has some 

problems: (1)Data is aggregated and stored in a third-party platform and the analysis or use of data is out of the 

data provider’s control, which affects the transparency, credibility, and controllability of the data use process. 

Sexuality, value-added and other requirements (2)The description of the data set is limited to the basic 

information level of the data, such as data set name, data format, data set size, etc., lacking data usage history 

and data analysis tools. At the same time, the keyword-based indexing method only considers the occurrence 

frequency of a given keywords in the document (i.e. TF-IDF), ignoring the connectivity between documents 

(3)Data owners and data demanders cannot query the use of data sets and data set expansion is not convenient to 

use (4)Data update isn’t timely so that most of the data is outdated, and user participation is at a quite low level. 

 

2.2 Advantages of blockchain-enabled data sharing  

2.2.1Data storage is security and transparent 

Blockchain is a decentralized distributed database storage technology. Based on the chain structure, the 

data can be stored in order, and the node with the highest calculation level will be rewarded by the workload 

proof mechanism. As the number of participating nodes increases, the network scale becomes larger and the 

complexity of tampering data increases. All blockchain data participates in the calculation and recording by 

nodes in the network, and mutually verify the validity of the information. Therefore, blockchain has the 

characteristics of non-tampering and strong endorsement. Once the data is stored in the blockchain block, it will 

be quite hard to be modified, which ensures the persistence of the data. 

2.2.2Data transmission is secure and controllable 

The blockchain is desensitized by encryption algorithms such as hash processing and smart contract to 

ensure the privacy of the data, and the decentralized data storage method can effectively ensure the security of 

the data. The block-based data desensitization method and the smart contract built on the blockchain can ensure 

multi-source data fusion analysis under the condition of metadata security, effectively improving the information 

security matter in the existing data sharing process. 

2.2.3Data transactions can be uniquely determined 

The data on the blockchain is unique. Once written into the block, the data cannot be tampered with, 

preventing the data from being copied indefinitely. In addition, any transaction information about the data can 

be written onto the blockchain, which is conducive to the establishment of a trusted data asset trading 

environment. Data assets, different from other tangible assets, possessing one vital factor that ownership is 
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unclear and cannot be traced back to the owner of the data. The distributed accounting function of the 

blockchain can solve the problem concerning sharing, exchange, and transaction in data. It protects the 

legitimate rights and interests of data owners to improve the circulation of data in various industries. Owners of 

high-value data can monetize data through data transactions. Secure and confidential data transactions not only 

break the data island phenomenon that has long plagued the entire industry but also generate many new business 

models and opportunities. Taking the credit industry as an example, secure data transactions promote the 

circulation of data within the credit reporting industry. Furthermore, the integration of multi-source data can 

provide strong support for credit bureaus to comprehensively assess the credit level of individuals or enterprises. 

2.2.4Data can be traceable 

Data traceability refers to the traceability of data in the process of data transaction and circulation. The 

blockchain network nodes participating in the calculation and recording ensure that the data is true, effective and 

traceable through mutual verification. The whole process of data transaction and circulation can be accurately 

recorded. If there is any doubt about the data stored in a certain block, it is convenient to backtrack the historical 

transaction record by using the blockchain technique to judge the authenticity of the data. Data traceability 

makes it difficult to tamper with, which in a way guarantees the authenticity of the data during credit evaluation 

and is of great significance for constructing an accurate credit evaluation model. 

 

3. BLOCKCHAIN-ENABLED DATA SHARING IN DIFFERENT INDUSTRIES  

 

3.1Blockchain-enable data sharing in government  

The share of government information resources is the main content of e-government construction. 

Government information includes population, legal person, geospatial, macroeconomic, social credit, natural 

environment and other content, which can be divided mainly into two categories, i.e. basic information and 

extended information. Basic information reflects the descriptive information on the basic situation of the object 

required by all government departments while extended information focuses on business-specific information 

corresponding to the interaction activities of citizens, enterprises and government departments. 

Gao et al.
[3] 

believed that data sharing in the field of government service still has problems with real-time 

and consistency of information sharing and non-trust, especially involving cross-level, cross-department, 

cross-platform, cross-system business collaborative information exchange and sharing. For example, some 

personal basic data of the public will not be shared with other departments after collected and stored in a certain 

department, or other departments may not update the storage collected from other departments in time, which 

requires the public to undertake the responsibility of “proving themselves” when they have to conduct business 

in one department or other. Furthermore, the division of government departments and the repeated construction 

of the system lead to difficulty and possibility in the connection of information sharing channels because due to 

a lack of trust, many departments are unwilling to share and due to the hidden dangers of information sharing 

security issues, many departments, fear of taking responsibility, do not dare to share. 

Blockchain technology provides a secure and trusted environment for cross-level, cross-departmental data 

connectivity. The blockchain allows government departments to independently authorize accessors and data 

access, record data call behaviors, and accurately track data breaches, significantly reducing the security risks of 

e-government data sharing and improving law enforcement efficiency. 

In this field, several cities have already taken the first step. By applying blockchain technology to 

government services, the Zhuzhou Municipal government of Hunan Province has established a blockchain 

sensitive data auditing platform, using blockchain technology to record sensitive data operations, forming a 

strong auditing business log, which can trace the operational history behavior
[4]

. Chancheng District, Foshan 
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City, Guangdong Province succeeded in transforming of “city data” to “city block data” and accomplished data 

sharing across platforms, departments and regions
[5]

. Shanxi Province uses blockchain technology to create a 

"Shanxi Digital Communication" government data sharing system, making attempts to a smooth exchange of 

government data, compliance sharing, and succeeding in conducting a new model of government service with 

clear responsibility, credibility and, security. 

 

3.2 Blockchain-enable data sharing in energy  

Energy data sharing has a wide range of application scenarios, which can be divided specifically into 

energy production and regulatory data sharing and energy transaction data sharing. 

In the application scenario of energy production and regulatory data sharing, Wu et al.
[6]

, taking the 

management of smart grid as an example, pointed out that in the traditional smart grid, the wireless sensor node 

monitors the operation of the grid equipment in real time and periodically uploads the grid data collected 

through the neighboring data acquisition base station to a trusted central node for storage and sharing. This 

centralized data storage method faces a series of information security issues like centralized malicious attacks, 

single-point failure of central nodes and malicious tampering of data stored in data centers. 

While in the application scenario of energy transaction data sharing, Wang et al.
[7]

 took the residual 

electricity trading of household photovoltaic power plants as an example. He pointed out that the current energy 

trading mode, usually using centralized management and control institutions, puts a heavy burden on the 

centralized management agencies, which, as a result, making it even less efficient than decentralized methods in 

some cases. Yang et al.
[8]

 believed that there exists other defects in this type of centralized management and 

control methods, such as (1) Privacy and security of user data is difficult to be guaranteed, too much interaction 

information is required and there is difficulty in finding solutions. (2) Information security problems exist. (3) 

Basing mostly on a certain statistical probability, it is difficult to achieve real-time control of schedulable 

resources. She et al.
[9]

 pointed out that most of the current distributed energy trading systems use centralized 

data storage to centrally store all the transaction details, threatening the security and stability of energy 

transactions. Once the system is compromised, it may cause irreparable damage. In addition, there are 

mismatches and inconsistencies among energy transactions, energy circulation on physical networks, and 

capacity programs of each unit. 

The above scholars propose a class of distributed energy transaction authentication model based on alliance 

chain, which optimizes the traditional energy transaction mode through blockchain equity proof, data encryption, 

time stamp, and distributed consensus, solves the problem of data being too centralized by using distributed 

shared ledger, and protects the private data of the parties to a certain extent with the data separation method, 

improving information transparency and automatic certification level of distributed energy transactions. 

 

3.3 Blockchain-enable data sharing in finance 

Financial reference is a major application scenario of financial data sharing. Credit, serving as the base of 

internet finance, plays a huge role in individual lending and investment. Through the multi-party sharing of 

credit data, the user's holographic image data is obtained to make a comprehensive analysis of the user's credit, 

which can eliminate the asymmetry of the information and conduct the user's credit evaluation more completely 

and comprehensively. 

Ju et al.
[10]

 think that the Internet is full of false, repeated and low-quality data，and the data of enterprises, 

governments, and departments are stored in their respective central databases，causing a prominent data isolation 

problem. In addition, there are risks such as data being leaked, tampered with and abused. These problems 

invisibly increase the credit cost between people, between industries, and as well between people and industries. 
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They summarized the traditional credit information system and believed that the existing credit information 

system exists defects such as non-uniformity of credit evaluation standard and poor portability of credit 

evaluation results. 

In February 2018, Suning Finance launched the financial industry blockchain-based blacklist sharing 

platform system and encrypted the blacklist data of financial institutions in the blockchain so that financial 

institutions can access the alliance chain through independent deployment nodes and develop blockchains-based 

blacklist data uploading and querying services. Through the blockchain technology, the platform realizes the 

decentralized blacklist sharing mode without operating agencies and solves the pain points of the industry, such 

as undisclosed blacklist data, unfocused data, and difficulty in data obtaining. Furthermore, its low cost 

effectively reduces financial institutions, thus protects the privacy of customers and the interests of financial 

institutions. 

Another application scenario for financial data sharing is point information sharing. The points system 

refers to providing a mature member point system and a rich membership card system service for 

banks/enterprises, also providing member stored value system application and member point card marketing 

solutions. Consumers will encounter different points systems such as banks, businesses, and institutions in the 

process of consumption. These credit systems are closed in their own organizations and cannot be used 

universally, resulting in difficulty in integrating points and low utilization rate. In addition, each organization 

has its own user database, which can be used to know the user's personal identity information, having risks in 

protecting the user's privacy. Also, the point data has risks of being tampered with, and cannot guarantee 

information security. The integral system of each institution is complicated, and it is impossible to accurately 

formulate a balanced exchange ratio. 

Based on the blockchain technology, Zhong’an Technology's polar line platform realizes the use of more 

points in the process without revealing the user information. Through the public security link, the technology 

and other chain points are used for cross-chain management, thus forming a Points Alliance. Based on 

blockchain technology, Zhong’an Technology turns the two account books of the original merchants and 

suppliers into the same account books, which are shared by the same blockchain. The mutual trust of data and 

synchronization of information flow and capital flow between the two sides can realize the free reconciliation 

between the merchants and suppliers and the real-time allocation of settlement funds. Zhong’an Technology's 

polar line platform provides a set of points distribution and point consumption tools for users with business 

operations, helping merchants to build their own points malls quickly and at low cost, so that to make it simple, 

convenient and low-cost for small and micro enterprises to use the points to operate users.  

 

3.4 Blockchain-enable data sharing in IoT 

As an extended network based on the Internet, the Internet of Things (IoT) can realize information 

exchange and communication by applying computer technologies such as intelligent sensing, identification 

technology, and pervasive computing. Similarly，it can meet the requirements of the deployment and operation 

of blockchain systems. In addition, since the blockchain system network is a typical P2P network with 

distributed heterogeneous features, the Internet of Things naturally has distributed features. Each device in the 

network can manage its roles, behaviors, and rules in interaction, strongly supporting the establishment of a 

consensus mechanism for blockchain systems. 

Traditional IoT devices are extremely vulnerable, data is vulnerable to loss and maintenance costs are high. 

Typical information security risk issues for IoT devices include low firmware versions, lack of security patches, 

privilege vulnerabilities, excessive network ports on devices, unencrypted information transfers and so on. 

Blockchain, with the consensus mechanism for network-wide node verification, asymmetric encryption 
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technology, and distributed data storage, can greatly reduce the risk of hacker attacks. So the use of blockchain 

technology in sharing IoT data can greatly improve the level of security. 

 

3.5 Blockchain-enable data sharing in healthcare 

The verification, preservation, and synchronization of medical records have always been a difficult point in 

the healthcare industry. There are strict restrictions when patients and doctors access and share medical data, 

which require a lot of resources and time for permission review and data verification. Users have to struggle for 

obtaining medical data, and they need to submit an application to an organization like the Health Information 

Exchange (HIE) and the Total Population Database (APCD) every time they want it. What’s worse, there are 

many problems in the entire response process such as slow response, data tampering and insecure data 

transmission. And all of these have seriously hindered the development of smart medical and medical big data. 

Luckily, the birth of blockchain technology has steadily changed the traditional way of centrally storing 

medical data in the medical industry. At present, there are many decentralized medical data sharing platforms in 

foreign countries, such as Encrypgen, Health Nexus, Luna Coin, MedRec, Nebula Genomics, Opal/Enigma, 

Shivom, Zenome.io and so on
[11]

.  

 

3.6 Blockchain-enable data sharing in machine learning 

In big data era, the problem is not a lack of data, but how to find value and mine value from massive data 

and machine learning is currently a very popular answer for this question. And the quality of the machine 

learning model is closely related to the dimensions, quantity, and quality of the data. For data companies such as 

Facebook, Google, Amazon, Didi, Taobao, etc., on the one hand, their data mining algorithms have a very 

urgent need for large and multi-dimensional data, however on the other hand, because of the restrictions of data 

transactions, the risk of violation of direct data transactions is very high, considering privacy protection of user 

data. Especially in recent years, the European GDPR (General Data Protection Regulations) has been introduced, 

and the requirements for data privacy protection have become more stringent. Under these circumstances, data 

merging and data sharing have become a viable solution as data cannot be directly exchanged and data 

companies want data from other companies to analyze and commercialize. 

At present, some scholars have proposed a data sharing improvement scheme based on federated learning. 

The method of federated learning indicates that users learn through a joint machine learning model to avoid 

getting data directly from the data owner
[12]-[14]

. For the distrust of data exchange, some scholars proposed a data 

sharing improvement scheme integrated blockchain technology depend on the base talked above. To guarantee 

the credibility of their identity, it restricts the identity of participants by introducing smart contracts on the 

blockchain
[15]

. 

 

4. TECHNICAL ARCHITECTURE AND PROPOSAL OF DATA SHARING BASED ON 

BLOCKCHAIN  

In this section, we summarized schemes and models of data sharing based on blockchain in several 

industries above
[16]-[20]

. It is found that blockchain-based data sharing mostly takes the form of alliance chain, 

following a private chain and public chain scheme. The potential reason for this kind of pattern might be the 

concern to ensure the security of data sharing. In the alliance chain, multiple industry units form an alliance and 

then, the members of the alliance can maintain blockchain data while other unauthorized nodes cannot contact 

them. And in the private chain, only internal users can maintain blockchain data
[21]

. Therefore, compared with 

the public chain, the alliance chain, and the private chain is easier to control, whether in security factor or other. 

The form of blockchain-based data sharing is essential because adopting an appropriate access control strategy 
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to prevent malicious nodes from accessing and monitoring the network can fundamentally enhance the 

protection capability of the network layer. 

 

5. CONCLUSIONS 

To conclude, despite the very need for data sharing, there are still many problems remaining in traditional 

data sharing approaches, e.g. the monotony of data storage easily leading to attacks, lack of trust between data 

sharing entities and opacity of data asset transactions. Blockchain technology can solve some problems of 

industry data sharing in the big data environment due to its characteristics of decentralization, trustless, 

collective maintenance, programmability, data non-tampering, unforgeability, peer-to-peer transmission, and 

anonymity.  

In this paper, we summarized the current cases of using blockchain technology for data sharing domestic 

and overseas, and outlined the main industries and application scenarios of blockchain-based data sharing:(1) 

medical data sharing (2) government data sharing (3) energy data Sharing (4) financial data sharing (5) IoT data 

sharing and (6) machine learning data sharing. We also compared data sharing based on traditional way and 

blockchain technology, analyzed the shortcomings of data sharing in the traditional way from aspects such as 

data storage and data analysis, and outlined the four advantages of blockchain-based data sharing. Moreover, we 

summarized the current technical architecture and proposal of blockchain-based data sharing globally. It is 

found that the architecture of the alliance chain is the most mainstream in blockchain-based data sharing. 

The shortcoming of this paper is that the accumulation of relevant research abroad is still insufficient. The 

lack of comparison of technical solutions in the same field around the world is also a limitation of the research 

at present.  
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Abstract: This study aims to explore the values of blockchain based games from users’ perspectives in China. To address 

this, we employed the Value-Focused Thinking (VFT) approach to derive the values of blockchain based games with users in 

China. Eleven active users of blockchain based games were interviewed in China. Based on the data collected from the 

interviews, we developed a means-ends objective network describing the values of blockchain based games from users’ 

perspectives in China. According to the results, maximize enjoyment, maximize profit, maximize blockchain beliefs, and 

minimize risk of holding cryptocurrency were derived as the fundamental objectives to maximize values of blockchain based 

games from users’ perspectives. 
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1. INTRODUCTION 

Today, new waves of scientific and technological revolution and industrial transformation, such as big data, 

cloud computing and artificial intelligence are changing the world. But the most controversial technology is the 

Blockchain. The blockchain is an information technology but not just an information technology, which is 

essentially a public ledger with potential as a worldwide, decentralized record for the registration, inventory, and 

transfer of all assets 
[1]

. The decentralized record has also stimulated the creativity of the game industry. The 

blockchain based video games have gained more and more attention. Cryptokitties is one of the world’s first 

blockchain based video games. After the Cryptokitties, lots of blockchain based video games emerged and made 

blockchain based video games increasingly popular. 

At the same time, it has been observed in the past decades that the online games make a great process and 

become an important source of profits for Internet companies, like Activision Blizzard, Nintendo and Tencent. 

Many studies focus on the virtual reality and augmented reality technology used in the game. Besides the 

blockchain technology, the game industry is also combined with other new technology. But it is doubtful whether 

blockchain based games can draw the attention of game players. 

Previous research tended to focus on blockchain based games from the technical perspective (e.g., (Graux et 

al., 2018))
[2]

. To our knowledge, the issue with the value of blockchain based games has not been explored. 

Therefore, we try to explore the values of blockchain based games from users’ perspectives in the study. To 

address this, we employed the value-focused thinking approach to derive the values of blockchain based games 

from users in China.  

 

2. THEORETICAL BACKGROUND 

2.1 Traditional game  

The first game, Spacewar was born in 1962, designed by Steve Russell 
[3]

. Because of the high price of 

mainframe computer at that time, it was limited both in user number and user experience. The game 

came into the public consciousness is not long ago with the computer technology development dating back to the 
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early 1980s when the computer entered the civilian market which was also named video game 
[4]

. The early video 

games needed a professional hardware console, for example, Nintendo. The popularity of these devices was not 

high until the common platform come into being. PCs and smartphones as the common platform have greatly 

reduced the barriers to people’s exposure to games and greatly increased the number of game users 
[5]

. And the 

game becomes a significant component of entertainment industry to this day. 

The development of games is the product of technological development and also promotes the development 

of science and technology. The first is the technical upgrade of the hardware device, followed by the upgrade of 

the user experience brought by the hardware device upgrade. After decades of development, there are too many 

games in the game market which indicates the basic technology of game has matured. The game practitioners 

hope to seek greater breakthroughs from the technical field. The VR (virtual reality) and AR (augmented reality) 

are the new technology applied into the game industry in recent year 
[6]

. In addition, blockchain technology injects 

new elements into the gaming industry. 

 

2.2 Blockchain 

Many people get to know blockchain by bitcoin, which is an application of the blockchain technology. 

Bitcoin, which was born in 2008 like a ghost that have attracted the attention of countless followers and skeptics 

in recent years in the global financial and Internet world 
[7]

. Bitcoin is the first application of the blockchain when 

currency is the symbol of the blockchain 1.0 era.  

Until the emergence of the Ethereum smart contract, the blockchain enter the 2.0 era. The concept of smart 

contracts was proposed by Nick Szabo as “a series of promises specified in digital form, including agreements for 

parties to fulfill those commitments” 
[8]

. In 2013, as part of the Ethereum Smart Contract System, smart contracts 

were first known to the public 
[9]

. Smart contracts address the obligations of the participants, and once the pre-set 

conditions in the contract are triggered, the contract automatically performs an anonymous and traceable 

transaction. Each contract is copied and stored in a distributed ledger, so all information cannot be tampered with 

or destroyed. Smart contracts remove any third-party interference and further enhance the decentralization of the 

network. Macrinici, Cartofeanu and Gao (2018) conducted a systematic mapping study on blockchain based smart 

contract and found that the most commonly discussed problems and solutions in the literature were related to the 

security, privacy and scalability of blockchain and the programmability of smart contracts
[10]

. 

With the smart contract, Ethereum believes that the blockchain and bitcoin is separable, and it has a set of the 

open-source code helping the developers set up the own currency with the smart contract using the blockchain as 

the underlying technology and supporting platform, which is generally called crypto currency. What’s more, 

blockchain technology has more application scenarios, such as digital authentication, games and so on. 

 

3. BLOCHCHAIN BASED GAMES 

All the design of the game mechanics and game trading data of the traditional games controlled by game 

developers, which pose a threat to game players’ digital assets risk. Blockchain replaces the centralized function of 

traditional gaming platforms, making games more transparent and fair. Once game developers design the smart 

contracts of game rules and put them into use, players can query the rules and the transaction data by themselves, 

thus avoiding the potential cheating risks of the game platform in traditional games. 

Cryptokitties is an electronic pet-based blockchain game based on Ethereum and it also is the first blockchain 

based game. Users can adopt, buy, and breed cats. Each crypto cat has 256 genomes, and different combinations of 

gene sequences, which determine the cat's coat color, pattern, beard and other attributes. Different attributes have 

different levels of rarity. The number of cats is limited to 50,000 and all cats are unique and can hardly find the 

same two cats in the market, so the cat's intergeneration and cat's rare attributes can affect the cat's trading price in 
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the market. What is striking is that the Cryptokitties has significantly improved the transactions of the Ethereum 

which has once led to congestion in the Ethereum network. Users need to buy Ethereum on the exchange, 

download the google chrome MetaMask plugin, and then create an account at website of CryptoKitties to play. 

The generation, breed and the whole trade are operated by smart contract ensuring fairness.  

Because the Cryptokitties is the first blockchain game and at that time there are rarely applications in 

Ethereum, this game has attracted a great number of fans. Lots of imitators, like Cryptodogs, Region chain rabbit 

and different crypto animals spring up. Another type of blockchain based games which is also popular after 

Cryptokitties is the game of gambling. The same with Cryptokitties, gambling games also base on smart contracts 

which avoid artificial manipulation of cheating unlike the traditional games and increase transparency. Players can 

review every round of the game through the open transaction records. 

 

4. METHODOLOGY 

4.1 Value Focus Thinking 

Value focus thinking (VFT) is a decision analysis method for solving multi-objective problems proposed by 

Keeney in 1992, which could emphasis value is the significant part in the decision-making process 
[11]

. Values are 

defined as principles used for evaluation by customers. VFT is designed to focus the decision-maker on the 

essential activities that must occur prior to solving a decision problem 
[12]

. In this study, we aim to explore why and 

why not use the blockchain based games and get insights of the essential activities that must occur to maximize the 

value of blockchain technology in game from users’ perspectives. And the blockchain based games are a niche 

system with insufficient foundation for large-scale surveys. But there are many undefined value from the users. 

Therefore, it is believed that VFT is an appropriate approach to address the research question.  

The VFT approach has been applied to the research in information systems, such as creativity in 

understanding the values of live game streaming
[13]

, users’ privacy and security concerns with social networking 

services
[14]

, and strategic implications of mobile technology
[15]

. 

In this article, we employed a simplified and adaptive three-step VFT approach by Sheng et al.
[15]  

as follows: 

(1) Develop an initial list of objectives and convert them into a common form. ‘Wish list’, problems and 

shortcomings, alternatives, and consequences can help identify possible objectives.  

(2) Structure the relationship of objectives, including fundamental objectives and means objectives. 

Fundamental objectives indicate what the value or ‘the ends’ decision makers think highly of whereas means 

objectives is the way to achieve ‘the ends’. Asking the question, ‘Why Is That Important?’, can help to distinguish 

mean objectives from fundamental objectives and structure the relationship. The essential reason for interest is the 

fundamental objective and the objective whose important is based on its implication for some other objectives is 

the mean objective. 

(3) Build means-ends objective network. The network depicts the relationship between the fundamental 

objectives and the means objectives which helps to make the final decision. 

 

4.2 Data collection 

We invited users of blockchain based games in China to participate in this research. As a result, a total of 11 

users agreed to participate in this research. 72.7% of interviewees are male and the number of respondents below 

40 years old is 90.9%. Over 90% of participants possess a bachelor’s degree or above. All of them have 

experienced one or more blockchain based games and were with some knowledge of the blockchain based game. 

It was assured that they understand and can answer questions formulated in this study. All the interviews have 

been recorded with an audio recording device. Each interview lasted around 30 minutes. During the interviews, 

we asked the interviewees ‘why is that important’ until they find the fundamental objectives.   
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5. RESULTS AND SYNTHESIS 

Organize and identify the value objectives recorded during the interview process, and finally summarize 

them as fundamental objectives and means objectives.  

By following VFT approach, we collected an initial list of value objectives of blockchain based games from 

users’ perspectives. On the base of this initial list, we used the question “why is that important” to further explore 

and distinguish fundamental objectives and means objectives. For example, when interviewees said "I think the 

gaming graphics are beautiful", then the researchers questioned "why the gaming graphics are important to you?" 

Interviewees continued to say "good game pictures can lead to great game experience." The researchers then 

asked, "Why is a good game experience important to you?" And respondents answered, "A good game experience 

makes me happy." So in this case, good-looking pictures intend to bring good experience that can also produce 

happiness. In this example, after coding the interview content, the means-end chain is as follows: “Attractive 

gaming graphics”, “Better game experience”, and “Maximize enjoyment”. In the chain, the last objective 

“Maximized enjoyment” will be recognized as the basic fundamental objective, and other value objectives are 

means objectives which use to achieve the fundamental objective.  

Two researchers firstly conducted coding of three interviews, and identified fundamental objectives and 

means objectives from the interview material independently. Then the coding results had been compared, with 

90% of the coding in the same. Some ambiguities caused by oral and written expression had been discussed. 

The rest interview materials were coded based on the agreement. Once the interview material coding in the 

previous step has been completed, three researchers reviewed all the coding results, merging duplicate values 

and removing the extra values. As a result, 4 fundamental objectives and 12 means objectives are derived from 

interviews. The derived fundamental objectives and means objectives are described in the following two 

sub-sections.  

 

5.1 Fundamental objectives 

Table 1. The fundamental objectives 

Fundamental objectives Evidence from interviews 

Maximize enjoyment  Blockchain game can make me happy just like traditional game. 

 I gain gratification from the Cryptokitties 

Maximize profit  The popularity of blockchain based game has raised the price of Ethereum.  

 My friends have made a profit from one blockchain game. 

Maximize the blockchain beliefs  I have faith that blockchain will be successful and the game is just a small application. 

 Blockchain based games make me more confident about blockchain technology. 

Minimize risk of holding 

cryptocurrency 

 I don’t worry about the useless of the cryptocurrency. 

 By playing games, I have lowered the risk of my cryptocurrency. 

Maximize enjoyment.  Alzahrani et al. conduct an empirical study in which perceived enjoyment is found as 

important drivers of actual use of online game 
[16]

. The optimal experience of the online game can be attained if the 

player has effective personal interaction in the game or pleasant social interactions with other people connected to 

the Internet 
[17]

. Gao, Krogstie, Zang (2016) defined flow experience as an extremely enjoyable experience in 

which a user was engaged in a mobile game and found that flow experience had a direct positive effect on users’ 

intention to play a mobile game
[18]

. It is believed that players can also get entertainment in the blockchain based 

game the same as the traditional game. 

Maximize profit. Unlike traditional games under the strict supervision of government policies, blockchain 

based games provide players more chances and risks in the game. It is possible for game players get rewards. 

Potential income will influence perceived usefulness while perceived usefulness has a significant effect on user 
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adoption behavior. Rezaei and Ghodsi find that price-value for money not only has positive effects on repurchase 

intention but also influences willingness to pay a premium price in the game which shows virtual currency in the 

game will have an effect to players’ behavior in real life 
[19]

.  The perceived benefit is one of the factors that 

would finally predict usage intention of mobile payments 
[20]

. 

Maximize the blockchain beliefs. Historians believe that early modern man have a shared belief in something 

powerful and intangible during development for example the gods. At the early time the beliefs were the gods 

while now are different currencies 
[21]

. Bitcoin is one of the cryptocurrency and the blockchain technology behind 

the cryptocurrency gains many supporters. Blockchain beliefs means that someone believes that blockchain have 

a bright future just like Internet have changed our life, which can be regard as the loyalty.  The better user 

experience like increasing customization and satisfying gamers’ needs regarding immersion can better foster 

gamer loyalty 
[22]

. 

Minimize risk of holding cryptocurrency. Blockchain is still a controversial technology and the 

cryptocurrency has its own risk different with real money especially with the potential government regulation 
[23]

. 

Thus, people want to take measures to decrease the risk of holding cryptocurrency by broadening trading channels 

and increasing cryptocurrency penetration. Engaging more people to play blockchain games might be an effective 

way to realize the objective.  

 

5.2 Means objectives 

The means objectives are the ways to achieve the fundamental objectives. From the initial means objectives, 

we do another code to assure the result is detailed and without any redundancy. Table 3 summarizes 12 means 

objectives and cites evidence from interviewees. 

Table 2. The means objectives 

Means objectives Evidence from interviews 

Interesting gameplay 

 

 Cryptokitties is an education simulation, I like it. 

 I like games of gambling, and Etheroll just happen to be one of those. 

Attractive game graphics 

 

 The cat is so cute and I want to own one. 

 The webpages just like real Gambling machines, which attract me. 

Fascinating news  I have read the ads in the blockchain community. 

 XXX, a famous people in blockchain field said it is an interesting game. 

Better game experience  Nice game experience is important to me. 

 I only play a blockchain based game with good game experience. 

Maximize game users  The more people play the game, the more interesting the game is. 

 Too many blockchain practitioners are playing the blockchain based game. 

Utilize smart contracts  The smart contract makes the game a mystery. 

 I have learned how the smart contracts operate in the blockchain game. 

Able to use cryptocurrency  I have chance to use ETH. 

 My ETH finally has its function.  

Maximize availability of 

blockchain implement 

 The blockchain games are good applications of blockchain technology. 

 Blockchain technology is tested by the population of the blockchain game. 

Interact with other users  I can play the game with my friends. 

 Playing the blockchain game, I have something to talk with my friends. 

Higher social acceptance   It makes me look cool in the group. 

 I will be respected that I can play blockchain based games. 

Learn blockchain knowledge  I can learn the blockchain knowledge by playing games. 

 There's no better way to learn than by doing. 

Accelerate circulation of 

cryptocurrency 

 Blockchain based games make the circulation of ETH faster. 

 Game trading occupies a larger share of the overall trading market. 
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5.3 Means-ends network 

Based on the fundamental objectives and means objectives structured in this study and the relationship 

between the two types of objectives, a means-ends objective network was constructed. From the means-ends 

network, we can find that the gaming experience and the game user number are the important elements according 

to the interviewees. There are two points making the blockchain based game like Cryptokitties successful. The 

first point is the game experience. “Online game experience” and “Web browsing on mobile phones experience” 

have disturbance effect on consumer intention combined with UTAUT model 
[24]

. Game Experience 

Questionnaire (GEQ) has ever been designed to measure the game enjoyment 
[25]

. Because the Cryptokitties is the 

first blockchain game and at that time there were rarely applications in Ethereum. The rare and cute cats in the 

game attract many players. Though the game made a big fuss, the game itself is not as exquisite and fun as the 

traditional game. The technology limits the multiply game types. The gameplay and the graphics of the blockchain 

game are still in its infancy with huge improvement space.  

The other point is the number of the users including the speculative power on the behalf of the global crazy 

speculators who are interested in obtaining potential profits. This is in line from the previous research finding that 

the number of peers will influence the people’s continued use of social networking services together with 

enjoyment and usefulness 
[26]

. Metcalfe Law has pointed out that the benefits of the network grow exponentially as 

the number of network users increases, and the value of the network for each person is proportional to the number 

of others in the network, which is called network effect 
[27]

. Blockchain based games help educate the mass market 

and have great value for the overall ecology of the blockchain.  

Users also want to gain higher social acceptance by learning more knowledge about blockchain technology 

and interacting with other users. Social identity will influence collective intention to use a social networking site 

and are affected by cognitive, evaluative and affective components 
[28]

. Many blockchain initiatives are shared 

through various communities and groups. Key point leaders do have great impacts on the development and 

implementation of blockchain based games in China.  

 

Figure 1. the Means-ends Network 

 

Maximize 

enjoyment 

 

Maximize profit 

 

Maximize 

blockchain beliefs 

Minimize risk of 

holding 

cryptocurrency 

Fundamental 

Objectives 

Maximize 

availability of 

blockchain 

implement 

Accelerate 

circulation of 

cryptocurrency 

Interact with other 

users 

Higher social 

acceptance 

Learn blockchain 

knowledge 

Attractive 

game 

graphics 

Fascinating 

news 

 

Interesting 

gameplay 

 

Maximize game 

users 

 

Able to use 

cryptocurrency 

Utilize smart 

contracts 

Better gaming 

experience 

 



68                                       The Eighteenth Wuhan International Conference on E- Blockchain 

 

6. CONCLUSION  

In the study, we explore what are the values of using of blockchain based games in terms of VFT approach. 

As a result, 4 fundamental objectives and 12 means objectives are derived based on the 11 interviews of the 

blockchain based game end users. Maximize enjoyment, maximize profit, maximize blockchain beliefs, and 

minimize risk of holding cryptocurrency are the identified fundamental objectives. And through the means 

objectives like, improving game experience and user number, can help realize the fundamental objectives. And 

learning more blockchain knowledge by playing the blockchain games is also recommended by many 

interviewees.  

The finding in this study also provides some practical and theoretical implications. Previous studies major 

focused on the use of blockchain technology in finance, supply chain, governance, etc. To our knowledge, the 

issue with the value of blockchain based games has not been explored in the previous studies. We explore the 

values of blockchain based games from users’ perspectives, which has not been explored before. We find 

enjoyment and profit are similar with perceived useless, which will promote users’ adoption of blockchain based 

games similar to traditional games. Because blockchain technology adds new elements to games, the risk of 

holding cryptocurrency become another factor influencing users’ adoption behaviors. The developers of 

blockchain based games can pay additional attention to these factors to better develop games. What’s more, the 

blockchain belief is the interesting finding of this study. It has more the psychological basis. Furthermore, our 

study enriches the current literature on the application of blockchain technology and the study of user behavior 

in the field of games. 

Our research also has important implications for blockchain based games and even the blockchain 

applications. Although the exploration of blockchain based systems has begun in many fields, the implementation 

of the blockchain based systems is still in the early stage of development and has not been put into practical use. 

The blockchain based game is one example of blockchain based systems with a largest number of users, which is 

relatively easy in terms of both the technical threshold and the user's threshold. Therefore, the industrialization of 

blockchain based games is possible. Study of this perspective helps practitioners better understand users’ value, 

so they can design and complete their products to meet users’ needs. 

There are also some limitations of this study. First, the blockchain based game is not as popular as the 

traditional game. We only did a qualitative study of 11 samples and the result can not reflect all the users’ 

viewpoints. Second, all the interviews are from China, but lots of blockchain based game players are over the 

world. Therefore, the generalizability of the results to other countries remains to be determined. 

We plan to conduct our study with a large sample in the future. Blockchain based gamers from different age 

groups and different countries are planned to be recruited for the future study. Furthermore, a quantitative 

research can be conducted in further study. 
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Abstract: The hyper competition among rivals and enveloping threats from complementors are crucial external sources that 

influence app update strategies of B2C platforms. However, prior app-related literature largely focuses on factors affecting 

app performance, with scant attention on external drivers of the continuous app evolution, that is app updates. Besides, the 

results of app updates on market performance are mixed in extant literature. Therefore, this study is motivated to explore 

how competitive pressures from rivals and enveloping threats from complementors affect evolutionary rate of B2C apps and 

its subsequent effects on market performance. Our empirical study demonstrates that quick evolution of rival and 

complementor apps increases evolutionary rate of B2C apps. In contrast, a greater number of better performed rival and 

complementor apps decreases the evolutionary rate. Furthermore, we unveiled an inverted U-shaped relationship between 

evolutionary rate of B2C apps and market performance. The theoretical implications are also discussed.  

 

Keywords: B2C platform, Red Queen competition, envelopment, evolutionary rate, app updates 

 

1. INTRODUCTION 

As with the volume of mobile transactions surpassing that of PC-based online shopping, B2C platforms 

now mainly rely on mobile applications (shortened as apps hereafter) to attract new customers or retain existing 

ones and thus gain profits. However, B2C platforms are often caught in a strategic dilemma regarding the rate at 

which they should update their apps. On the one hand, B2C platforms should frequently update their apps in 

response to the intense competitive pressures rivals and enveloping threats from complementors. Due to the low 

developing costs of apps and easy entry to app markets
[1]

, B2C platforms not only face hyper-competition 

among rivals but also confront enveloping threats from their complementors
[2]

, that is suppliers of products and 

services of B2C platform. In particular, complementors could cultivate brand loyalty, as well as operational 

experiences by providing products or services to B2C platforms. Thus, when eligible complementors start to 

develop their own apps and further update their apps to entrench customers, it would cause enveloping threats to 

B2C platforms. On the other hand, B2C platforms should dedicatedly update their apps since frequent changes 

would bring excessive learning costs for customers, harming usage experiences. If customers reacted negatively 

to frequent app updates, B2C platforms’ endeavors would be counterproductive. Therefore, understanding how 

the competitive pressures from rivals and enveloping threats from complementors affect the rate of app updates 

and the subsequent consequence on market performance are imperative for B2C platforms to formulate effective 

app update strategies.  

Apps are software application that can be installed and run on portable digital devices such as smartphones 

and tablets
[3]

. App updates refer to adding new features to existing apps
[4]

. Extant app-related studies largely 

focus on factors that affecting market performance of apps
[5]-[7]

. The factors include app characteristics (e.g., age, 

category, and price), developer actions (e.g., update activities, app positioning, pricing, and portfolio 
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strategies)
[8]

. Although these studies help developers or firms to achieve better performance in app markets, 

scant attention has been drawn on how external drivers that affect focal B2C platforms’ app update strategy. 

Those external-driven events are important elements in the overall app updates strategy because overlooking 

responses to both types of competitive pressures are likely to engender competitive problems.  

Furthermore, extant studies on consequences of app updates have drawn inconsistent conclusions regarding 

the impact of update frequency on market performance. The majority holds that update more frequently would 

significantly improve apps’ market performance, e.g., downloads
[6][9]

, user ratings
[10][11]

, survival rates in app 

markets
[7][8]

, and ranks
[12]

. However, some recent studies have found the negative impact of app updates
[4]

. For 

example, Feorderer and Heinzl
[4]

 found that major app updates would attract new consumers to increase app 

downloads while alienate existing ones by posting more negative ratings. These mixed findings in extant 

literature could not give B2C platforms adequate evidence on the rate at which and the extent to which should 

they update their apps to gain superior market performance.  

Therefore, our study is motivated to bridge the gaps in the literature by addressing the following research 

questions: (1) how do competitive pressures from rivals and enveloping threats from complementors affect 

evolutionary rate of B2C apps, and (2) how does the evolutionary rate of B2C apps affect the market 

performance?  

Based on the theoretical lens of Red Queen competition and platform literature, we conduct a two-stage 

empirical study to address our research questions with a panel dataset collected from Apple’s App Store and 

econometric analyses. The dataset consists of 495,712 customer reviews, release notes of each version, and daily 

rank for iOS apps of 7 online travel platforms and 17 traditional firms in China. And the observation window 

ranges from January 1, 2012, to September 31, 2015, i.e., 45 months in total. Then, panel-corrected standard 

error (PCSE) estimation and negative binomial (NB) model for panel data are justified in the estimation 

procedure.  

Our empirical analyses yield three key findings. First, faster evolution of rival and complementor apps 

increases evolutionary rate of a B2C app, among which the impact of complementors is greater. Second, a 

greater number of better performed rival and complementor apps decreases the evolutionary rate of a B2C app. 

Third, we found that increasing levels of evolutionary rate significantly increase market performance, but up to 

a certain level, further increasing the rate will decrease market performance. Theoretical implications are also 

discussed.  

 

2. THEORETICAL FOUNDATIONS AND HYPOTHESES 

In this section, we draw on the theoretical lens of Red Queen competition and literature on platforms to 

propose our theoretical model and develop our hypotheses. Our research model is shown in Figure 1.  

 

2.1 Theoretical Foundation: Red Queen Competition 

 The term “Red Queen” first comes from evolutionary biology Van Valen who borrowed from Lewis 

Carroll’s Through the Looking-Glass to describe the coevolution of dynamically interacting species
[13]

. Barnett 

and Hansen
[14]

 first introduced the “Red Queen Competition” to organization studies. The overarching idea of 

Red Queen Competition lies twofold. Above all, it implies that an entity must evolve progressively faster just to 

stand still relative to its cohort of rivals
[15]

. Second, it emphasizes the competitive interaction among rivals. 

Specifically, the competitive move initiated by rivals and their better performance would impose competitive 

pressures on focal firm, triggering focal firm respond to its rivals.  

We extend the basic ideas of the Red Queen Competition to apps of B2C platform context by explicitly 

incorporating competitive pressures from rivals and enveloping threats from complementors. The suppliers of a 
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B2C platform is called complementors in extant platform literature
[16]

. Compared with dominant software 

platforms like Apple’s App Store and Google Play that third-party developers seldom develop another platform 

to compete with the dominant platform sponsor, B2C platform often faces enveloping threats by its 

complementors
[2]

. The main reason is because complementors of B2C platform could readily develop their 

self-build platforms.  

Therefore, we propose the following research model by placing the evolutionary rate of B2C apps as our 

central focus. The overarching idea of our model is the evolution of rival and complementor apps (that is 

updates of rival and complementor apps), and number of better performed rival apps or complementary apps 

would stimulate the evolutionary rate of a focal B2C app, which further impacts its market performance. 

Following the arguments of Red Queen Competition
 [14]

, an entity evolves to compete for scarce resources. In 

our context, a B2C app updates for better fulfilling customers’ needs. Accordingly, we define market 

performance as the valence of customer evaluations of app updates
[11]

. 

 

 
Figure 1. Research Model  

 

2.2 Rival Effect on Evolutionary Rate 

Rival effect on the evolutionary rate of B2C app lies twofold: rival apps evolution and their better 

performance. We define the evolutionary rate of B2C app as the rate at which a B2C app introduces new 

features to attract customers. Rival apps refer to equivalent B2C apps that have a similar business model with 

the focal B2C app and thus compete directly among each other. Correspondingly, rival apps evolution is the rate 

at which rival apps introduce new features. Owing to rival apps compete head-to-head with focal B2C app for 

customers, if the focal B2C app did not take any responding actions when rivals’ evolutionary rate is high, it 

would face the risk of losing behind and failing
 [17]

. Therefore, the competitive pressures imposed by rival app 

evolution would stimulate the faster evolution of focal B2C app.  

Better performance of rivals refers to the number of rivals that gain better market performance than the 

focal B2C app. The gains of rivals in the performance normally associate with the losses of focal B2C app’s 

performance. And the shortfall in performance would trigger the search of the focal B2C app to achieve 

satisfactory performance outcomes
 [14]

, resulting in faster evolution of the focal B2C app. We, therefore, 

hypothesize that:  

Hypothesis 1a (Rivals’ Evolution): Faster evolutionary rate of rival apps would increase the evolutionary 

rate of a B2C app.  

Hypothesis 1b (Rivals’ Better Performance): Better performance of rival apps would increase the 

evolutionary rate of a B2C app.  

 

2.3 Complementor Effect on Evolutionary Rate 

Complementor effect on the evolutionary rate of B2C app also lies twofold: complementors’ platform 
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evolution and their better performance. Complementors are suppliers to B2C platform. B2C platforms like 

Tmall (the largest B2C platform in China) do not have product stocks themselves but rely on suppliers to 

provide products or services to customers. Complementors’ apps are those that complementors develop 

themselves to directly sell their products or services to customers. Complementor app evolution refers to the rate 

at which complementors add new features to their apps to attract customers. Better performance of 

complementors’ app refers to number of complementors’ apps that gain better market performance than the focal 

B2C app. If the rate was high and more complementors’ apps received better performance, it would increase the 

enveloping pressures on the focal platform. Thus, focal B2C app is stimulated to evolve faster to eliminating the 

threats come from its complementors. Based on the above discussion, we conjecture that: 
 

Hypothesis 2a (Complementors’ Evolution): Faster evolutionary rate of complementor apps would 

increase the evolutionary rate of a B2C app.  

Hypothesis 2b (Complementors’ Better Performance): Better performance of complementor apps would 

increase the evolutionary rate of a B2C app.  

 

2.4 Evolutionary Rate and Market Performance 

On the one hand, faster evolutionary rate of B2C app enhances its market performance. First, faster 

evolution of a B2C app indicates quick responses to market opportunities, thus the focal B2C app could 

potentially better meet a known customers’ needs and discover unmet ones
[8]

. Second, a faster rate of evolution 

indicates more features introduced by focal B2C app, which would attract more customers and improve existing 

customers’ experiences. Existing studies have also confirmed that apps with more features increase customers' 

perception of its capabilities
[18]

. Third, the continuous evolution of a B2C app is deemed as ongoing adaption. 

Through trial-and-error-based learning, the B2C app could accumulate competitive experiences and turn 

temporal competitive advantages into long-term success.  

On the other hand, up to a certain level of evolutionary rate, after which further increases in the rate would 

potentially harm its market performance. Despite the above benefits, frequent evolution of a B2C app would 

interrupt customers’ habitual usage. The further increases in the evolutionary rate would also increase the 

learning costs of customers. Additional cognitive resources are required for customers to adapt to changes. 

Furthermore, the fast evolution of a B2C app may bring about the inconsiderate new feature and inadequate 

pretests, which can potentially harm user experience, resulting in negative responses to overly fast evolution. 

Based on the above discussion, we hypothesize that: 
 

Hypothesis 3: Evolutionary rate of a B2C app exhibits an inverted U-shaped relationship with its market 

performance, that is, increasing levels of evolutionary rate would increase the market performance, up to a 

certain level, further increasing the rate would decrease the market performance. 

 

3. DATA AND METHODS 

To empirically test above hypotheses, we chose the online travel industry in China as our research context. 

We further specify our samples and provide an overview of our dataset, describe variables and measurements. 

Model specification and econometric models are discussed in the end.  

 

3.1 Data Collection 

We chose the online travel industry in China as our research context. The prevalence of competitive 

interaction among rivals (i.e., online travel platforms) and arising enveloping threats from complementors 

manifest in the online travel industry in China. As the transactions achieved through mobile applications 
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increases year by year, reaching 78.3% in 2016
1
, mobile apps become an important intermediary for both online 

and traditional travel firms to attract new customers and retain existing ones. Thus, most of the online travel 

platforms (OTPs) have invested heavily in mobile apps and competed intensively among each other. Moreover, 

traditional travel firms like travel agencies, airlines, and hotels distribute their products on OTPs and act as 

complementors to OTPs. Moreover, owing to the wide application of information technology within the industry, 

they also develop their own websites and mobile apps, causing enveloping threats to OTPs. The clear distinction 

between direct competition and envelopment in the online travel industry in China gives us a unique opportunity 

to investigate how focal B2C app responds differently to rivals and complementors.  

We further restricted our data analysis to iOS apps of 7 OTPs (Ctrip, Qunar, eLong, Tuniu, Fliggy, LY, 

Lvmama) and 17 traditional travel firms in China over a period from January 2012 to September 2015, i.e., 45 

months in total. Our unit of analysis is the iOS apps of online travel platforms.  

First, we identified rival apps by focusing on the seven dominant OTPs in online travel industry in China. 

The seven OTPs were the dominant competitors in the online travel industry, which ensures the existence of 

significant coevolution between their apps. The dominance of the seven B2C online travel platforms is 

supported by both quantitative and qualitative evidence. Quantitatively, the seven OTPs together had 

approximately 90% of the online travel industry market in 2015
2
. Qualitatively, the dominance of these seven 

OTPs was acknowledged in their top executives’ public speeches or letters to employees. The seven OTPs also 

received prominent attention in media coverage of competition in the online travel industry. This sampling 

strategy meets well with the established criterion of resource similarity and market commonality established in 

competitive dynamics
 [19]

. Second, complementor apps were 17 traditional travel firms in China who were major 

complementors to the seven OTPs. Their mobile apps normally appear on the Top 100 chart within travel 

category in Apple’s App Store, indicating the popularity of their own apps and the potential threats to OTPs. The 

traditional firms include airlines like China Southern Airlines, hotels like BTG HOMEINNS Hotels Group, car 

rentals like Hertz, travel agencies like PLATENO TRIP, and ticket companies like Keyun12308.  

Next, the time window was set between January 2012 to September 2015 because the most intense 

competitive interaction among the seven OTPs occurred in that period. Moreover, the seven OTPs started to 

deploy their apps since 2012 and customers gradually got used to using them for reserving and managing their 

trips since then. Therefore, we chose January 2012 as the starting point of data collection. The acquisition of 

Qunar by Ctrip in October 2015 fundamentally reshapes the industry status and marked the end of the intense 

competitive interaction between the seven OTPs. We, therefore, terminate the data collection at the end of 

September 2015.
 

Subsequently, we collected data from Apple’s App Store on 24 sampled apps between January 2012 to 

September 2015 and constructed a panel dataset for further analyses. Specifically, our data collection consists of 

three aspects. Firstly, we obtained 495,712 reviews on our sampled apps. The data involves the reviewer's ID, 

review date, review title, review content, and rating. The rating scheme presented in App Store is some "stars" 

from 1 up to 5. Secondly, app details including app name, description, initial release date and updating notes of 

each version were collected. Thirdly, we collected daily top free rankings within the travel category in China. 
 

 

3.2 Variables and Measurements 

Dependent variables. We have two dependent variables (DV): evolutionary rate of B2C apps and market 

performance. Extant studies mainly use update dummy
4][7]

 or version number
 [8] [11]

 to measure the rate of app 

evolution. In contrast, we operationalize the evolutionary rate of B2C apps by calculating the number of 

                                                           
1 https://www.analysys.cn/analysis/22/detail/1000268/ 
2 https://www.analysys.cn/analysis/trade/detail/1000800/ 

https://www.analysys.cn/analysis/22/detail/1000268/
https://www.analysys.cn/analysis/trade/detail/1000800/
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updating items for B2C app i in month t. This way of operationalization reflects the rate at which and the extent 

to which a focal B2C platform updates its apps. The updating items in release note include adding new features 

or improving existing ones, introducing promotions, and bug fixes etc. 
[10]

. Market performance is the valence of 

customer evaluation of quality of updated apps
[4][11]

. In reference to online review literature, we measured 

market performance by average ratings of posted reviews for B2C app i in month t+1 
[20]

. We log-transformed 

the value to address the skew in distributions.  

Independent variables. We construct two sets of independent variables: (1) rival-related, and (2) 

complementor-related variables. And we dynamically calculated all variables for focal B2C app i in month t-1. 

Rival-related variables are rival apps evolution and better performance of rivals. Rival apps evolution is 

measured by the average number of updating items of rival apps. Apple’s App Store ranking takes account of 

downloads, active usage, and app searches into the ranking algorithm since 2013. Thus, the ranking is a 

comprehensive indicator of performance for an individual app and reflect its popularity, which is the key for 

OTPs to achieve the success of the mobile strategy. Accordingly, we use the number of rivals that rank ahead of 

focal B2C app within the travel category in Apple's App Store in month t-1 to operationalize better performance 

of rivals. Complementor-related variables are complementor apps evolution and better performance of 

complementors. And they are operationalized the same as rival-related variables.  

Control variables. Extant studies have demonstrated the significant impact of software platform (e.g., 

Apple’s App Store in our context) governance on app updates
[11][21]

. B2C apps are distributed through app 

markets. We, therefore, include the upgrades of iOS systems as dummy variables in month t-1 to capture the 

potential impact of app market governance 
[22]

 on B2C app updates. Furthermore, seasons or holidays are 

exogenous factors that could influence the demand for OTP apps. And the age of OTP apps, i.e., time passed 

since the OTP app first released, could also affect how end users evaluate the platform. Refer to previous studies
 

[24]
, we also add time trends to control for these time-related factors. And it is operationalized by the number of 

days passed since the beginning of the data.  

 

3.3 Econometric Analysis 

Since our study involves two sets of dependent variables (i.e., evolutionary rate and market performance), 

we conduct model specification and construct econometric models respectively.  

3.3.1 Evolutionary Rate 

Model Specification. Since the dependent variable evolutionary rate of B2C app is a count variable which 

is discrete and nonnegative, making traditional ordinary least square (OLS) regression inappropriate. Poisson 

model and negative binomial model are common methods used to estimate such model
[23]

. Poisson model 

assumes equal mean and variance. However, we observed over-dispersion in our data. We, therefore, apply the 

negative binomial model that allows over-dispersion of count variable. Besides, our panel data enables us to use 

fixed effects (FE) or random effects (RE) models to address unobserved individual-specific effects (e.g., the 

firm's management policy, culture etc.). In our case, the Hausman test was insignificant (Hausman Specification 

Statistic = 2.16, p-value <0.83), thus we adopted random effects model. 
 

Econometric Models. We estimate the following model to investigate how the evolution and better 

performance of rivals and complementors affect evolutionary rate of B2C apps.  

tii ,1-ti,31-ti,21ti,10ti, ControlorsComplementRivals  Evolution   
           (1) 

where < i, t > represents mobile B2C app - month combination, Evolution represents evolutionary rate of B2C 

app, Rivals and Complementors represents a vector of lagged variables related to rivals and complementors, 

Control represents control variable for app market governance, 
i denotes the unobserved individual effect, 

                                                           
3 http://www.adweek.com/digital/apple-app-store-ranking-changes/?red=im 
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ti, denotes the remaining stochastic disturbance term, and
0 ,

1 ,
2
,

3 are the regression model coefficients. 

3.3.2 Market Performance 

Model Specification. We executed OLS regression with panel-corrected standard error (PCSE) to examine 

the relationship between the evolutionary rate of B2C app and market performance (i.e., log-transformed 

average user rating). Since our data is time-series and cross-sectional data with a small set of entities (i.e., 7 

mobile B2C platforms) and a large number of the time period (i.e., 45 months), the data is potentially subjected 

to serial correlation and group-wise heteroscedasticity. Therefore, we performed Wooldridge test to check 

whether there is serial correlation
[24]

, Wald tests to check the existence of heteroscedasticity
[25]

 and 

Breusch-Pagan LM test to examine the dependence between panel units. Our Wooldridge test for autocorrelation 

indicated the absence of autocorrelation and the existence of group-wise heteroscedasticity. In addition, the 

Breusch-Pagan LM test shows the cross-sectional correlation in our data. Following the prescription of Beck 

and Katz
[26]

, we conducted panel-corrected standard error to address the above issues. 
 

Econometric Models. We estimate the following model to explore the impact of evolutionary rate of B2C 

app on market performance.  

tiCB ,i43ti,
2

2ti,101ti, 2tEvolutionEvolution  ormanceMarketPerf  
        (2) 

where <i, t> represents app-month combination, MarketPerformancei,t+1 represents the market performance for 

B2C app i in month t+1, Evolution represents evolutionary rate of B2C app, t represents the time trend 

controlling for time-related factors, B2Ci represents dummy variables of B2C apps to control individual effects, 

ti,  denotes the remaining stochastic disturbance term, and
0 ,

1 ,
2 ,

3 ,
4 are the regression model coefficients.  

 

4. RESULTS 

The correlation matrix shows that our variables are not highly correlated. Furthermore, we computed the 

variance inflation factors (VIF) to test for any possible multicollinearity. The VIFs for all variables are less than 

the critical value of 10 (the highest is 1.80), eliminating potential multicollinearity problems.  

 

Table 1. Random effects estimation on evolutionary rate of B2C app 

Variables 
Evolutionary Rate of B2C App 

Coefficients IRR 

Control 

App Market Governance -0.002 (0.11) 1.00 (0.11) 

Rival Effect 

Rival Apps Evolution 0.05** (0.02) 1.05** (0.02) 

Better Performance of Rivals -0.09*** (0.03) 0.91*** (0.03) 

Complementor Effect 

Complementor Apps Evolution 0.11* (0.06) 1.11* (0.06) 

Better Performance of Complementors -0.13** (0.05) 0.88** (0.05) 

Constant 0.30* (0.19) 1.36* (0.25) 

N 308 

Log likelihood -780.23 

Note: *p<0.1, **p<0.05, ***p<0.01, IRR refers to Incidence Rate Ratio. 

Table 1 presents random effects estimation on evolutionary rate of B2C app. As we can see from Table 1, 

both rival-related variables and complementor-related variables have a significant effect on the evolutionary rate 

of B2C app. Specifically, rivals and complementors evolution are positive and statistically significant on 

evolutionary rate of B2C app, suggesting that if rivals or complementors increase the rate and the extent of their 
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apps would drive focal B2C app update its apps faster and introduce with more features. Moreover, the impact 

of complementors is greater than rivals. The Incidence Rate Ratio (IRR) indicates that with Rival Apps 

Evolution increases one unit, evolutionary rate of B2C app would increase 1.05 times, while Complementor 

Apps Evolution increases one unit, evolutionary rate of B2C app would increase 1.11 times. Accordingly, 

Hypothesis 1a and 2a are supported.  

However, contrary to our hypotheses, Better Performance of Rivals and Better Performance of 

Complementors are negative and statistically significant on evolutionary rate of B2C app, indicating that if there 

are more rivals' and complementors' platform that ranks ahead of the focal B2C app, the focal app is reluctant to 

update its apps more frequently. And the negative impact is greater for Better Performance of Rivals with an 

IRR of 0.88 compared with 0.91 for Better Performance of Complementors. Therefore, Hypothesis 1b and 2b 

are not supported. The control variable for App Market Governance is not significant.  

Table 2 presents PCSE estimation of market performance. Model 1 includes the evolutionary rate of B2C 

app, and two control variables and Model 2 adds the square term of evolutionary rate of B2C app. The results 

show that the coefficient for Evolutionary Rate of B2C app is both positive and significant in Model 1 (p<0.05) 

and 2 (p<0.01) and the coefficient for the square term of evolutionary rate of B2C app is negative and 

significant (p<0.05). The results testified an inverted U-shaped relationship between the evolutionary rate of 

B2C app and Market Performance. Thus Hypothesis 3 is supported. This finding suggests that increasing levels 

of evolutionary rate are associated with increases in the average customer ratings (i.e., market performance), up 

to a certain level of evolutionary rate, after which further increases of the rate are associated with decreases in 

its market performance. 

 

Table 2. PCSE Estimation on Market Performance 

Variables 
Market Performance 

Model 1 Model 2 

Evolutionary Rate of B2C app 0.04**(0.02) 0.05***(0.02) 

Evolutionary Rate X Evolutionary Rate  -0.001** (0.0003) 

Time Trends 0.001(0.00) 0.001(0.001) 

Individual Effects YES YES 

N 315 315 

R-squared 0.22 0.23 

Note: *p<0.1, **p<0.05, ***p<0.01, panel-corrected standard errors in parentheses. 

 

5. CONCLUSIONS AND DISCUSSIONS 

In this study, we firstly investigated how the evolution and better performance of rival apps and 

complementor apps affect the evolutionary rate of B2C app. And we subsequently examined the impact of 

evolutionary rate of B2C app on its market performance.  

Our empirical study revealed three major findings. First, faster evolution of rival and complementor apps 

would increase evolutionary rate of a B2C app, while the impact of complementor apps is greater. Second, 

contrary to our hypotheses, if there are many rival apps and complementor apps that better perform than a focal 

B2C app, the focal B2C app will decrease its evolutionary rate. Third, we found that increasing levels of 

evolutionary rate increase market performance, but up to a certain level, further increasing the rate will decrease 

market performance.  

This paper contributes to the literature in two ways. First, extant app updates literature mainly focuses on 

the impact of app updates on app performance
 [6][7][27]

. In contrast, we focus on drivers of app updates, that is the 
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evolution of apps. We also demonstrate how evolutionary rates are impacted by evolution and performance of 

rival and complementary apps. Our findings contribute to a better understanding on how app evolution drives by 

external competitive and enveloping pressures. Second, extant studies on app updates have drawn inconsistent 

conclusions regarding the impact of update frequency on market performance. Our study uncovers the inverted 

U-shaped relationship between update rates and market performance, contributing to reconciling the mixed 

findings in extant literature.  
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Abstract: The network public opinion has brought certain challenges to the authority of the government and the control of 

social order. Based on the evolutionary game theory, this paper establishes the network public opinion game model of 

government, netizens, Internet celebrity, network media, and uses the replication dynamic equation to analyze the game 

process of participants. Finally, according to the evolutionary stabilization strategy, put forward relevant countermeasures to 

the government in dealing with network public opinion of emergencies. 
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1. INTRODUCTION 

The network public opinion, that is, the public's attention to an event has produced a certain impact and 

personal tendencies of views and statements. The uncontrolled network public opinion easily leads to 

emergencies, at the same time, emergencies affect network public sentiment
[1]

. As the scale of netizens is 

growing, the power of their speech can’t be ignored. Once some negative phenomena or topic-sensitive 

incidents occur, they will spread rapidly on the Internet and have a negative impact. 

For the government, how to improve handling capacity of network public opinion is crucial to avoid the 

deterioration of public opinion and secondary events. But the development of network public opinion is formed 

by multi-participants. Different participants choose different strategies and adjust them according to their own 

interests. This paper studies the game process between the government, netizens, network Internet celebrity, 

network media from the perspective of four participants of network public opinion, and uses the replication 

dynamic equation in the evolutionary game to analyze the game strategy choice of the main players of network 

public opinion, so as to provide effective strategic suggestions for the government to the network public 

opinion. 

 

2. LITERATURE REVIEW 

Generally speaking, many scholars at home and abroad have study the dissemination and development of 

public opinion and proposed a number of social network models. Public opinion plays a key role in many fields, 

such as theoretical side
[2]

, marking 
[3]

, social governance
[4]

 , policy-making
[5]

 , etc. Wu
[6]

 presented a public 

opinion model based on Shannon entropy and used the Holme-Kim network to stimulate, this model help 

understand the dynamics of opinion entropy, and control the public opinion. Li
[7]

 proposed an improved KH 

model based on BA model, it considered the intimacy and personality of agents as well as environmental factor 

to support for the guidance of the public opinion. 

In recent years, public opinion can be put forward in a more plentiful definition with the rapid development 

of the Internet, as we called network public opinion. But,research on public network opinion is still in the 

preliminary stage. Suo
[8]

 proposed a simple model to analyze the dynamics of four kinds of networks, its 

simulations result represent that regular communities establish not only local consensus, but also global 
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diversity in public opinions. Zhu
[9] 

proposed the SIRS model of network public opinion dissemination, which 

comprehensively measured the characteristics of network public opinion dissemination on micro-blog platform. 

Fang
[10]

 used cellular automata to construct a network public opinion dissemination model in theory, and used 

computer simulation technology to verify the feasibility of the model. Liu
[11]

 established Stackelberg multi-stage 

game model, pointed out that the possibility of government opportunism is based on the evolution of netizens' 

group strategy. Wei
[12]

 established an improved Brookes knowledge equation to identify the conditions for the 

dissemination of network public opinion. Zhang
[13]

 constructed an evolutionary game model of rumor spreading 

among individuals, and carried out agent-based simulation experiments. 

 

3. ANALYSIS ON THE DEFINITON OF PARTICIPANTS IN NETWORK PUBLIC OPINOIN GAME 

3.1 Government 

The government
 
refers to the administrative agency that guides in the development process of the network 

public opinion. As a manager , the government can deal with network public opinion in a controlled or 

unregulated manner, and different coping strategies will lead to different public opinion development. If the 

government adopts an unregulated attitude, conceal the truth or deceive the public, it will lead to serious 

consequences such as reduced trust, public sentiment, and public opinion crisis. 

 

3.2 Netizen 

Netizens are the main carriers in the process of network public opinion communication. They can freely 

publish personalized opinions on the network platform and spread them through the network. They can express 

their opinions anytime and anywhere, and can also communicate and exchange opinions with others. However, 

freedom of speech has also led to many netizens posting many false speeches and messages, which has caused 

the network public opinion to have a bad influence in the process of dissemination.  

3.3 Internet celebrity 

Internet celebrity
 
is usually a network public figure, they are certified on the web platform, have a large 

number of fans, and have a wide range of personal influence. The comments they posted on the Internet often 

have the role of guiding netizens. As the "opinion leaders" on the Internet, they are the main representative 

power of the network voice. They can influence the network public opinion environment, whether it is to 

publish positive or negative speech opinions, it will have a certain impact of public opinion. 

3.4 Network media 

With the development of Internet technology, network media has a greater impact on our lives than 

traditional media. Most network media rely on network platforms to disseminate information. According to the 

purpose of the services, we can divide them into four categories: government news websites, business news 

websites, news media websites and representative local websites. However, the online media referred to in this 

paper refers to commercial network platforms such as Sina, NetEase and Tencent. 

 

4. CONSTRUCTION OF QUADRIPARTITE GAME MODEL OF NETWORK PUBLIC OPINION 

Based on the existing research
[14][15]

, this paper improves the game model of network public opinion. In 

addition to the government, netizens and network media, this paper also considers the role of Internet celebrity 

in the process of network public opinion game, and considers different income and cost parameters in the 

process of game. Previous studies
 
are mostly based on traditional game theory, assuming that participants are 

completely rational. However, according to the actual situation, the participants of network public opinion are 

not completely rational, and have the characteristics of "group character", "slow learning speed" and "repeated 
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game", so this paper uses the replication dynamics of evolutionary game to analyze. 

4.1 Model hypothesis 

 Participants: government, netizens, Internet celebrity, network media 

 Strategies set of participants: government {control, not control}; netizens {participate, not 

participate}; Internet celebrity {positive, negative}; network media {report, not report}. 

 The parameters in the game are set as shown in Table 1. 

Table 1.  Main parameters and their implications 

Participants Parameter Parameter implication Participants Parameter Parameter implication 

Government 

  Probability of Government 

Regulation 

Internet 

celebrity 

  Positive Publication of 

Speech Probability 

   Benefits from social order 

stability 

   Benefits from social order 

stability 

   Fines (Internet celebrity or 

Network Media) 

   Netizens’ Response 

Benefits 

   Government Control Cost    marketing cost 

   The cost of social disorder    Government fines 

Participants Parameter Parameter implication Participants Parameter Parameter implication 

Netizens 

  Participation probability 

Network 

media 

  Reporting probability 

   Benefits from social order 

stability 

   Traffic click revenue 

   Information Leading Benefits    Advertising revenue 

   Access to additional information 

costs 

   Reporting cost 

   Loss of information lag    Government fines 

4.2 Combination of game strategies and revenue 

According to the above hypothesis, each participant has two opposing strategic combinations, totaling 16 

kinds. Then the revenue matrix of the government-netizen-Internet celebrity-network media quadripartite game 

constructed in this paper is shown in Table 2. 

Table 2.  Government-Netizens-Internet celebrity-Network Media Revenue Matrix 

Game strategy Income 

(control,participate,positive,report) (        ,     ，  +  -  ,           ) 

(control,participate,positive,not report) (     ,        ,  +  -  ,0) 

(control,participate,negative,report) (                                       ) 

(control,participate,negative,not report) (        ,         ,            ,0) 

(control,not participate,positive,report) (        ,      ,   -  ,            ) 

(control,not participate,positive,not report) (     ,      ,   -  ,0) 

(control,not participate,negative,report) (               ,         ,            ) 

(control,not participate,negative,not report) (        ,      ,         ,0) 

(not control,participate,positive,report) (     ,   ,      ,            ) 

(not control,participate,positive,not report) (   ,      ,      ,0) 
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Game strategy Income 

(not control,participate,negative,report) (      ,   ,         ,            ) 

(not control,participate,negative,not report) (     ,      ,         ,0) 

(not control,not participate,positive,report) (     ,-   ,    ,            ) 

(not control,not participate,positive,not report) (   , -   ,    ,0) 

(not control,not participate,negative,report) (      , -   ,       ,            ) 

(not control,not participate,negative,not report) (     , -   ,       ,0) 

4.3 Model solution 

4.3.1 Duplication dynamic equation of government  

The benefits of governments' regulatory response strategies are            ,the benefits of setting up 

governments to adopt regardless response strategies are                .The expected revenue of the 

government is   ,the calculation formulas are as follows:  

                                                     -   (1) 

                                          (2) 

Therefore, the government adopts control strategy to cope with the replication dynamic equation of 

network public opinion as follows:      
  

  
                                    

 If           ，so      
  

  
  ，so when   takes any value, it is stable.  

 If           , make      
  

  
  , when   0 or    , it is stable.  

     

  
     

 , 
     

  
      , so     is the equilibrium point. Therefore, the government should adopt the control 

strategy to deal with the network public opinion is an evolutionary and stable strategy. 

 If           , make      
  

  
  , when   0 or    , it is stable.  

     

  
     

 , 
     

  
      , so     is the equilibrium point. Therefore, the government should adopt the not control 

strategy to deal with the network public opinion is an evolutionary and stable strategy. 

4.3.2 Duplication dynamic equation of netizen  

The benefits of netizens' participation strategy are as follows：               ，the benefits of netizens' 

non-participation strategy are as follows:                    .The expected income of netizens is   ，the 

calculation formulas are as follows: 

                     +  +(    )                                (3) 

         +  +(    )          (      ) (4) 

Therefore, the replication dynamic equation of netizens' participation in network public opinion is as 

follows：      
  

  
                                +(    )        

 If     
     

  
，so      

  

  
  ，so when   takes any value, it is stable. 

 If     
     

  
, make      

  

  
  , when     or 

                 
     

  
      , 

     

  
      ，so     is the equilibrium point. Therefore, netizens should 

adopt participatory strategies to cope with the network public opinion, which is an evolutionary and stable 

strategy. 
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 If     
     

  
, make      

  

  
  , when     or 

                 
     

  
      , 

     

  
      ，so     is the equilibrium point. Therefore, netizens should 

adopt non-participatory strategies to cope with the network public opinion, which is an evolutionary and stable 

strategy. 

4.3.3 Duplication dynamic equation of internet celebrity  

Setting up Internet celebrity to adopt positive strategies benefits as follows:            ，the Internet 

celebrity takes the negative strategy the benefit is as follows             ，expected revenue of  Internet 

celebrity is   ，the calculation formulas are as follows: 

            =    +    -               =    +    -  -   (5) 

         +    -   +(1-  )(    +    -  -  )  (6) 

Therefore, the dynamic equation of the Internet celebrity actively responding to the network public opinion 

is:     
  

  
                             

 If     , so      
  

  
  , so when   takes any value, it is stable. 

 If     ,make      
  

  
  ,when     or                  

     

  
      , 

     

  
      ，so 

    is the equilibrium point. Therefore, the network V should adopt a positive strategy to deal with the 

network public opinion is an evolutionary stability strategy. 

 If     ,make      
  

  
  ,when     or                  

     

  
      , 

     

  
      ，so 

    is the equilibrium point. Therefore, the network V should adopt a negative strategy to deal with the 

network public opinion is an evolutionary stability strategy. 

4.3.4 Duplication dynamic equation of network media  

The benefits of adopting the reporting strategy in the network media are as follows:          ，The 

benefits of online media's non-reporting strategy are as follows:              .The expected revenue of 

network media is as follows:  ，the calculation formulas are as follows: 

                                       0 (7) 

                     (8) 

So the replication dynamic equation of network media reporting network public opinion is as follows: 

     
  

  
                                      

 If              ,so      
  

  
  ,so when   takes any value, it is stable. 

 If              ,make      
  

  
  ,when     or                 .  

     

  
     

 , 
     

  
      ，so     is the equilibrium point. Therefore, the network media should adopt the reporting 

strategy to deal with the network public opinion is an evolutionary and stable strategy. 

 If              ,make      
  

  
  ,when     or                 .  
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 , 
     

  
      ，so     is the equilibrium point. Therefore, the network media should not adopt the 

reporting strategy to deal with the network public opinion is an evolutionary and stable strategy. 

 

5. STRAREGIC SUGGESTIONS ON GOVERNMENTS 

In the process of the development of network public opinion, the strategic choice of the four participants 

has an important impact on it. The government should take into account the three main participants, in order to 

maximize its own benefits, and then make strategic choices. According to the results of the game model above, 

this paper proposes the following suggestions: 

 We should standardize netizens' online access mechanism and adopt a real-name system. From the 

above game analysis results, it can be seen that the participation or non-participation strategies of netizens 

mainly depend on the profit of leading information   , loss of lagging information   .If the government 

adopts the real-name network system, netizens will weigh the relationship between their    and their cost 

when they express their opinions on the network public opinion.  

 Effective management of Internet celebrity. From the analysis of the above game results, it can be 

seen that the positive or negative attitude of the Internet celebrity to deal with the network public opinion mainly 

depends on the government's fine   . If the government takes certain punishment measures for its bad speech, 

then Internet celebrity will actively respond to the network public opinion and express its own objective views 

to guide ordinary netizens.  

 Improve the network media channels to ensure the correct and effective transmission of public 

opinion information. From the game analysis results, we can also see that the network media is weighing the 

positive and negative value of its revenue to decide whether to report or not. The government can regulate the 

behavior of the network media by increasing the click-through revenue    and advertising revenue    and 

reducing the fines    when the government controls the network public opinion. 

 

6. CONCLUSION 

This paper uses evolutionary game theory which is different from traditional game theory to analyze the 

quadripartite network public opinion model of government, netizens, Internet celebrity and network media. At 

the same time, we use replication dynamic equation to analyze evolutionary stability strategy to make 

suggestions for the government in dealing with network public opinion. The disadvantage of this paper is that it 

puts forward relatively simple parameters and simplifies the actual network public opinion model. In the future 

research, we should consider more relevant factors in this model. 

 

ACKNOWLEDGEMENT 

The research is supported by the National Natural Science Foundation of China under [grant numbers 71571191, 

91646122]; Humanity and Social Science Youth Foundation of Ministry of Education in China [grant numbers 

15YJCZH081]. 

 

REFERENCES 

[1] Zhang Q , Li X , Huang Y . A New Fuzzy Risk Evaluation Method for Uncertain Network Public Sentiment 

Emergency[M]// Web Information Systems and Mining. Springer Berlin Heidelberg, 2012. 

[2] Haines V A . Social network analysis, structuration theory and the holism-individualism debate[J]. Social Networks, 

1988, 10(2):157-182. 



86                              The Eighteenth Wuhan International Conference on E- Digital Transformation 

[3] Watts D . Influentials, networks, and public opinion formation[J]. Journal of Consumer Research, 2007, 

34(4):441-458. 

[4] Warr, Mark. Poll Trends: Public Opinion on Crime and Punishment[J]. Public Opinion Quarterly, 1995, 59(2):296. 

[5] Hobolt S B , Klemmemsen R . Responsive Government? Public Opinion and Policy Preferences in Britain and 

Denmark[J]. Political Studies, 2010, 53(2):379-402. 

[6] Wu, Y. , Hu, Y. , & He, X. H. . (2013). Public opinion formation model based on opinion entropy. International 

Journal of Modern Physics C, 24(11), 1350080. 

[7] Li H , Li Z , Wu Y , et al. An Improved Evolutionary Model of Public Opinion Based on KH Model and BA 

Scale-free Network[J]. Journal of Information and Computational Science, 2013, 10(12):3939-3955. 

[8] Suo S , Chen Y . The Dynamics of Public Opinion in Complex Networks[J]. Journal of Artificial Societies & Social 

Simulation, 1991, 11(4):2. 

[9] Zhu Hengmin, Li Qing. (2012). Public Opinion Propagation Model with Topic Derivatives in the Micro-blog 

Networks. Data Analysis and Knowledge Discovery, 28(5), 60-64.(in Chinese) 

[10] Fang Wei, He Liujin. (2010). Study on dissemination model of network public sentiment based cellular 

automata. Journal of Computer Applications, 30(3), 751-755. (in Chinese) 

[11] Liu Dehai. (2010).Evolutionary Game Analysis of Governmental Opportunsim Behavior in Unexpected Incidents 

Involving Mass Participation. Chinese Journal of Mangement Science, 18(1), 175-183. (in Chinese) 

[12] Wei Jing, Zhu Hengmin. (2013). Study of Public Sentiment Transfer Based on Complex Online Network——

Evolutionary Game Angle. New Technology of Library and information Service , 29(3), 65-70. (in Chinese) 

[13] Zhang Fang, Si Guangya, Luo Pi. (2011).Study on Rumor Spreading Model Based on Evolution Game. Journal of 

System Simulation, 23(9), 1772-1775. (in Chinese) 

[14] Zhou Fei, Guo Ren. (2015). Government Response Strategy to Network Public Opinion Based on 

Multi-game . Journal of Intelligence(5), 128-133. (in Chinese) 

[15] Song Yuchao, Chen Fuji. The Formation Mechanism of Online Public Opinion Based on Topic Classification and 

Game Theory: A Study Based on the Three Subjects Involved [J]. Journal of intelligence, 2015(8):122-126. (in 

Chinese) 



The Eighteenth Wuhan International Conference on E- Digital Transformation                              87 

A Blockchain-based Information Model of Cross-Border E-Commerce 

 

Zhiyong Liu
1*

, Zipei Li
1 

1 Dalian University of Technology
 

 

Abstract: Blockchain technology provides us a new tool to solve the product traceability problem in supply chain. This 

in-progress paper focus on the cross-border e-commerce context, to develop blockchain-based information models for 

products and transactions. A general blockchain-based product information traceability framework is introduced. The 

framework is applied in cross-border e-commerce context. We also designed a multiple chain structure and the data 

management model following the framework. In the future works, we will develop the key distribution, anti-counterfeiting 

and other approaches following this framework, and also verify them with real data and simulation. 

 

Keywords: blockchain technology, cross-border e-commerce, product traceability 

 

1. INTRODUCTION 

In 2008, Satoshi Nakamoto 
[1] 

proposed a completely decentralized electronic money trading system based on 

cryptography and distributed networks. This is the first case of blockchain technology. In the case of a 

non-trusted organization, conduct peer-to-peer digital currency transactions. In 2013, Vitalik Buterin 
[2]

 

combined the smart contract with the blockchain to launch the Ethereum project, which enables users to create 

contracts to complete any state transfer function and automate business processes by building a blockchain 

system in Turing's complete language. Melanie Swan 
[3]

 first launched the block trading technology based 

trading platform Linq in December 2015, which became an important milestone in the decentralization trend of 

the financial securities market. In January 2016, the British government released the blockchain topic. The 

research report ("Technical report by the UK government chief scientiflc adviser ") actively promotes the 

application of blockchain in financial and government affairs; the People's Bank of China convened a digital 

currency seminar to explore the feasibility of using blockchain technology to issue digital currency to improve 

the efficiency, convenience and transparency of financial activities. 

Since the rise of blockchain technology, the industry and academia have not yet accurately defined it. Yuan 

and Wang 
[4]

 describe the blockchain from the aspects of data structure, encryption characteristics and network 

structure. It is a chronological order for data blocks. A data structure consisting of a linked list approach, and 

cryptographically guaranteed non-tamperable and unforgeable distributed decentralized ledgers, capable of 

securely storing simple, hierarchical data that can be verified within the system. Fedotova and Veltri 
[5]

 believe 

that the blockchain is a distributed database solution that records the data list through mutual confirmation of 

each node in the network. The data is recorded on a public ledger, and the data information includes the 

complete information of the transaction. Babbitt is the earliest blockchain information website in China, 

providing information for blockchain entrepreneurs and investors. It believes that the blockchain is composed of 

a database generated by cryptography, and each block contains the hash of the previous block is connected from 

the creation block to the current block. Each block is guaranteed to be generated after the previous block in 

chronological order, otherwise the hash value of the previous block is unknown. These features make bitcoin 

double-spending difficult. 

There are still some open issues on the integration between blockchain and supply chain management. 

Achieving product information traceability in decentralized blockchain requests a new design of the system to 
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reflect the domain knowledge of supply chain management. The great amount of data generated from supply 

chain needs a more efficient structure model in the blockchain system.  

In this research, these gaps are filled by introducing a blockchain-based framework and a set of corresponding 

models and methods. Focusing on product information traceability in the context of cross-border e-commerce 

supply chain, the framework utilizes a multi-chain structure to store data in blockchain, according to the 

different characteristics of data. The data management model, block structure model are also proposed. 

 

2. A BLOCKCHAIN-BASED PRODUCT INFORMATION TRACEABILITY FRAMEWORK 

In this section, we proposed the blockchain-based product information traceability (PIT) framework for 

supply chain management to make product information traceable throughout the production process, to facilitate 

product inspection and accounting audits by relevant departments, and to increase the speed of performing 

various operations in the supply chain. According to blockchain-based application development framework for 

supply chain management proposed by Kshetri 
[6]

, we divide the data that can be stored in the blockchain into 

the several categories。 

We consider that the amount of data involved in each entity in the supply chain is huge, which may affect 

efficiency of product traceability, audit trails, and system operation. We propose a multi-level blockchain 

based-on product information traceability model, which is described as Figure 1. 

 

Chain A

Chain B Chain C Chain N···

Blockchain

IOT

Suppliers

Supervision department

Consumer

Product information

traceabilty

Traceability tag

Connect
Information 

synchronization Inspection Feedback

QueryFeedback

key assignment scheme

Information encryption scheme

Figure 1. Product Information Traceability Model 

 

3. PRODUCT INFORMATION TRACEABILTY MODEL IN CROSS-BORDER E-COMMERCE 

In this section, we proposed a based on blockchain information model for cross-border e-commerce, which 

supports merchant and consumer peer-to-peer transaction without exchange settlements between banks, and 

regulatory agency (such as customs, tax) review and feedback legality of transactions. We also proposed a 

model of traceable product tags for cross-border e-commerce, even the tag is cloned, counterfeit. The 

Blockchain-based PIT-CE framework can provide highly trusted and non-tampering product information, and 

tag can get product related information in chain. In the proposed PIT-CE framework, we recommend adopting a 

multi-layer chain structure to store product information, which is divided based on the amount of data, the 

generation speed of data, and the degree of data encryption. We create a hash_index of information on the chain 

(except the first layer chain).When each block is generated, the hash_index is sent to the higher layer blockchain. 
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Simultaneously, considering the capacity of each block, we recommend using external storage to store long text 

information, pictures, video, audio, etc., and store the hash_index that can be available for indexing in the block. 

In the proposed PIT-CE framework, we propose a product tag design model based on elliptic curves 

cryptography, which provide a secure and accessible channel to get product information in enterprise database 

and has strong security and privacy. It is difficult that the tag is cracked and copied at low cost. PIT-CE 

framework provides a reliable, easy-to-supervise, non-tampering traceable product information model. 

 

3.1 Trust Model 

In cross-border e-commerce trade, the credit problems of both parties to the transaction are the biggest 

obstacles to trade development 
[7]

. The core value of the blockchain is to establish an open and transparent rule 

through program algorithms, based on which to establish a trust network, to ensure trust and transaction security 

between points and to achieve trusted information in complex network environments 
[8]

. We refer to the 

cross-border e-commerce logistics model and combine the blockchain technology to propose the trust model. 

The big data application of the cross-border e-commerce platform owns all the consumer-related data of the 

platform and all the data of the supplier, so that it has the natural advantage of connecting upstream suppliers or 

manufacturers and downstream consumers, and can use the above advantages to establish a relatively complete 

The blockchain system integrates participants in all aspects of production, distribution, and consumption, and 

turns participants in each link into owners and profit-seekers of the blockchain system. At the same time, 

suppliers use the Internet of Things technology to upload the information of the goods (such as origin, 

production date, raw materials, etc.) to the blockchain system, and strictly restrict access rights. And other large 

amount data (such as pictures, videos, quality reports) is stored in IPFS 
[9]

, And provide a hash ID stored in the 

blockchain for user verification and review. The data stored in the blockchain cannot be tampered with, and 

when a node is damaged, there are still other nodes that can support data access. Consumers can find all the 

information of the product according to the transaction record to verify the authenticity of the product. Customs 

can conduct random inspections of inbound and outbound products and verify the correspondence between 

commodity information and information on the chain, which intercept false goods in time and review the 

transactions that have occurred 
[10]

. 

 

3.2 PIT-CE framework 

According to the definition of data attributes, we divide the data in cross-border e-commerce into three 

categories, which are stored in the account chain, transaction chain and IoT chain respectively, as shown in Table.1. 

Table.1. Data in Cross-Border E-Commerce 

 Account Data Transaction data IoT Data 

Update speed Low Medium High 

Concurrent quantity Low Medium High 

Data model Account-based Transaction-based Transaction-based 

The degree of encryption High Medium Low 

Access frequency Low Medium High 

Hierarchical relationship High Medium Low 

 

The account chain stores to the details of the digital assets owned by the entity in the blockchain system, 

and the data is the result of transactions occurring in cross-border e-commerce, rather than the details of 

transactions. So the degree of encryption of the data is high, and the degree of openness of the data to different 

users is inconsistent, and the complexity of encryption is also high. Data is strongly related to data in other 
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chains. In other words, some data is statistically derived from other chain data. So the update speed and 

concurrent quantity is low. The effect of the account chain data for other users is only the pre-purchase reference 

and the product verification after the purchase. The user will pay more attention to their actual transaction and 

the physical information of the product, so the Access frequency is lower than the other. At the same time, the 

account chain stores a large number of digital assets related to the user. It is necessary to maintain the account 

status in the system, so the data model is account-based. 

The transaction chain stores transaction occurring in cross-border e-commerce (such as trade, publishing 

the product, sales return, etc.). Most of the data is only available to stakeholders, and its content is only 

accessible to stakeholders, so the degree of encryption is medium. The state of the transaction in the chain needs 

to be updated in real time, and the same type of transaction will also be occurred at the same time, so the update 

speed and concurrent quantity is medium. The data in the transaction chain supports the account chain data and 

obtains the actual execution of the transaction from the IOT data. 

The IOT chain stores detailed data from IOT devices (such as temperature, humidity, chemical structure, 

geographic location, delivery information, etc.). The data stored in the IOT chain plays an important role in product 

information traceability, which is completely public or public to any product holder. The blockchain system often 

needs to access IOT data through smart contracts to obtain the execution of the transaction and perform transaction 

settlement. For users, they pay more attention to the details of the product than others (for example, when the user 

purchases the product, they will pay attention to the product's logistics information, not the order information). So 

the update speed, concurrent quantity and access frequency is the highest than others. IOT data is weakly related to 

other data, and the transaction-based data model is sufficient to meet the needs of the IOT chain. 

 

3.3 Multi-chain Structure 

In the blockchain based-on cross-border e-commerce, we adopt a three-level chain model to isolate those 

data, which stored in the same chain has the same characteristics. Information is transferred is a small amount 

between the two chains, which ensure the consistency of information in the blockchain. And we can determine 

the information in the blockchain is not tampered by 

two-way verification. When the transaction occurs, the 

transaction chain transfers the product ID to the account 

chain to confirm the product. When the transaction is 

completed, the transaction chain submits the transaction ID 

to the account chain as a backup, which proves that the 

transaction has actually occurred. When the transaction is 

happening, the transaction chain transfers the transaction ID 

to logistics chain, which obtains product transportation 

information. When the product is successfully delivered, the 

transaction status is automatically converted to completion. 

The account chain stores the account information 

owned by each entity (such as domestic and foreign 

enterprise, consumer, customs and Quality inspection 

departments), including product information, transaction 

information (hash ID), funding status and permissions. The 

characteristics of the data in the asset chain are slow update 

speed and strong correlation between entities. The account 

chain data structure is described as Figure 2. 

Account 

chain

Enterprise

Account

Consumer 

Account

Regulator 

Account

enterprise name

certification Information

num of transactions
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regulated institution
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transactions list

regulated institution

institution information

superior institution

subordinate institution

QIC list

regulated enterprise  

Figure 2. account chain data structure 
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The enterprise account is created by the provider of products and services in the supply chain. It includes 

the following contents: the enterprise name refers to the name of the enterprise registration; the certification 

information includes the registration number, registered address, legal representative, registered capital, business 

scope, company status, business type, business deadline, establishment date, registration authority, affiliated 

enterprise; num of transactions refers to the total number of transactions completed by the enterprise; the 

transaction list contains the TXID, which is synchronized from Transaction chain, each TXID can find the 

corresponding transaction  information in the transaction chain; the product list includes product ID, product 

name, production parameters (such as: temperature, humidity, raw materials, origin, etc.) through IoT sensor 

collection such as RFID, quality inspection report and other related documents. Digital certificate (quality 

inspection report hashed).et al.; the regulated institution contains regulated institution who is ability to review 

corporate information and monitors business operations. 

Consumer accounts are created by consumers, which transact product and complete the traceability process 

of product information. The account data includes the following contents: user name; user information including 

shipping address, credit score, etc.; num of purchases, and transaction list including TXID. 

The regulated account is created by the government department, such as customs and quality inspection 

department. The account data includes the following contents: regulated institution; institution information; 

superior institution; subordinate institution (need to clear the associated institution, to prevent malicious 

registration from causing the network to be attacked); the QIC list displays the number of all inspection reports, 

the detailed quality inspection report is encrypted and stored in the cloud database; the regulated enterprise 

refers to a enterprise who can directly access it through a key. 

The transaction chain stores transaction information, transaction records, execution records and other 

information. The transaction information includes 

transaction ID, product ID, num of product, sender, 

receiver, carrier, digital certificate of legally beneficial 

contract (the contract is hashed, the specific file is 

encrypted and stored in the cloud server), smart 

contract. The transaction record refers to the execution 

of the transaction, for example, in transit, signed, 

returned, and failed to deliver on time. The smart 

contract execution records mean that there are many 

scenarios for calling smart contracts during the running 

of the whole system. In order to find out the problems 

in time after the failure, all the information that the 

contract is called is stored in the chain. The publishing 

product means that enterprise need to declare the 

detailed information of the products in the blockchain 

now, and give the reference interval of the product 

parameters before publishing new product. The 

Performance test report is a report on the sampling 

status of products regularly given by the regulatory 

authorities. The transaction chain data structure is 

described as Figure 3. 
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Figure 3. transaction chain data structure 
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The IoT chain mainly records the real-time logistics information of the product, obtains the location 

information of the product through the GPS system of the mobile terminal, the delivery information of the 

product through the sensor and parameters in the production process, for example, the commodity has been 

packaged and ready for delivery. The IoT chain data structure is described as Figure. 4. 
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Figure 4. Logistics chain data structure 

 

4. CONCLUSIONS 

This in-progress paper focus on the cross-border e-commerce context 
[11]

, to develop blockchain-based 

information models for products and transactions. A general blockchain-based product information traceability 

framework is introduced. The framework is applied in cross-border e-commerce context. We also designed a 

multiple chain structure and the data management model following the framework. 

For the future works, we will develop the key distribution, anti-counterfeiting and other approaches 

following this framework, and also verify them with real data and simulation. 
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Abstract: Nowadays many companies leverage crowdsourcing to solve problems in order to reduce cost. The quality of the 

solution submitted by the participant is especially important for the company, so how to improve participation performance 

has become an essential research topic. From the perspective of task design, this paper proposes a theoretical model based on 

the job characteristics model to explore how task complexity and outcome variety affect participation performance through 

influencing self-efficacy and task meaningfulness. We will collect data through an online experiment to validate our 

proposed research model in the context of a crowdsourced translation task. Participation performance will be measured with 

subjective questionnaire and objective translation grades. Findings of this research will have theoretical implications and 

provide practical guidelines for crowdsourcing projects. 

 

Keywords: crowdsourcing, task characteristics, job characteristics model, participation performance  

 

1. INTRODUCTION 

In recent years, with the advancement of modern information technology, a mode of leveraging crowd to 

solve problems - crowdsourcing has gradually emerged. Crowdsourcing is a service that company or 

organization can outsource a task performed by employees in the past to a non-specific (and usually large) mass 

group of Internet users in a free and voluntary or monetary manner. There are three main roles in the 

crowdsourcing, that is the crowdsourcing participant, the company, and the crowdsourcing platform. After the 

company publishes a task in the crowdsourcing platform, the participant submits a solution based on his 

expertise and the solution will be evaluated later by the company. With the development of crowdsourcing, lots 

of companies prefer to use the crowdsourcing platform to publish tasks and seek to use the knowledge and skills 

which is outside the company to solve problems in order to reduce costs. However, the quality of solutions 

received are usually poor. Therefore, how to improve the participation performance and quality of participants in 

crowdsourcing has gradually evolved into a research theme. Some scholars discussed the influence of task 

characteristics on intrinsic motivation and willingness to participate from the perspective of task design. Some 

scholars also discussed the impact of task complexity on participation performance by affecting the intrinsic 

motivation. Although many prior researches studied the impact of different task characteristics on participants' 

motivation, participation performance, and participation quality, there is a lack of research on the difference 

analysis in intrinsic incentives of different task characteristics, and in participation performance of task 

characteristics. 

Crowdsourcing is a new model that opens the way for a collaborative process
 [1]

. Based on the development 

of Web2.0, companies can solve problems by the cooperation of Internet users, so crowdsourcing has also 

developed rapidly. In short, crowdsourcing can be seen as an online, distributed problem-solving model that 

leverages the capabilities and knowledge of a large number of participants to solve rather than leveraging 

traditional employees or suppliers 
[2-6]

.  

Although companies can receive mass of solutions, the performance and quality cannot be guaranteed. 
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Some scholars have suggested how to attract a large number of people to participate in the crowdsourcing task 

and how to improve the quality of the solution, that is, to improve the participation quality in the crowdsourcing 

field is crucial 
[7]

. Nowadays, to pursue lower costs, more and more companies are leveraging crowdsourcing 

mode to solve problems 
[8]

. Therefore, how to improve the participation performance is the focus of research in 

the field of crowdsourcing. 

In our study, based on the job characteristics model, in the context of crowdsourcing translation, we explore 

how different task characteristics (task complexity and outcome variety) affect the participants' participation 

performance by influencing the intrinsic motivation (self-efficacy and task meaningfulness) of participants. 

Specifically, we focus on task characteristics and its relationship to the intrinsic motivation, perceived efforts 

and perceived and actual performance of the participants. In order to achieve the purpose of this study, we first 

review the related research. Next, from the perspective of task design, a research model that affects the 

participants' participation performance is constructed, and research hypotheses are proposed according to the 

model. According to the proposed model, we describe our research methods including experiment design, 

construct measure, and data analysis. Finally, we propose several expected contributions.  

 

2. LITERATURE REVIEW 

 

2.1 Task characteristics 

The design of the task can affect the user's intrinsic motivation, and then affect the performance. As 

Zhang's research shown, the design of the task could influence different mental states and intrinsic motivation of 

the participants, and a reasonable design had an impact on the participants’ self-efficacy, task meaningfulness, 

and playfulness 
[9]

. Moreover, Schulze discussed in the crowdsourcing field how task characteristics affected 

participants' willingness to participate by studying the payment fit, enjoyment fit, and time fit of the task 
[10]

. 

Zheng explored how task characteristics (the autonomy of the task and skill variety) influenced the intrinsic 

motivation of participants and affected user's willingness to participate, and ultimately affected the actual 

participation 
[7]

. Kaufmann divided the user's motivation into two parts, intrinsic motivation and extrinsic 

motivation. In the intrinsic motivation, he mainly studied the influence of the autonomy of tasks and skill variety 

on intrinsic motivation 
[11]

. Unlike the above scholars, Moussawi transformed the research object. He explored 

the impact of the autonomy of task, skill variety, and task meaningfulness on participation effort and 

participation performance 
[12]

. Similar to Moussawi, Piccolo studied five core job characteristics in the context 

of organizational citizenship behavior: skill variety, task identity, task significance, autonomy, and feedback. He 

also studied the impact of intrinsic motivation on participation performance 
[8]

. From this point of view, prior 

studies have shown that designing tasks according to the task characteristics can effectively influence the 

intrinsic motivation and participation performance and quality. Therefore, how different task characteristics 

affect the intrinsic motivation and participation performance is the concern of the company.  

Moreover, prior research studied the task categorization. Ye classified tasks from two dimensions of tasks: 

task complexity and outcome variety 
[13]

. Task complexity represents the amount of time and expertise required 

for a crowdsourcing task. For difficult tasks, the skills and time required are relatively high. Outcome variety 

represents the diversity of the results of a solution received by a crowdsourcing task. For solutions that are not 

diverse, such as audio transcription, they are consistent. While tasks like logo design, solutions are often diverse 

due to the different design concept of each participant. Therefore, we can define tasks from the above two 

characteristics’ dimensions and study the impact of different tasks with different levels of complexity and 

outcome variety on participation performance of participants. 
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2.2 Job characteristics model 

How a rational design of task improves the performance, the job characteristics model is one of the theories 

to explain this mechanism. In 1976, Hackman and Oldham proposed a job characteristics model that outlined 

the conditions under which employees could spontaneously perform more effectively at work 
[14]

. The model 

focuses on the interaction of three types of variables: the psychological state of the employee, job characteristics, 

and personal and work outcome. The model believes that the job itself has an intrinsic incentive on employees, 

so employees who are internally motivated will have excellent work performance. In turn, it has a good 

psychological state, and this good mental state will enable employees to maintain an excellent performance level 

and form a benign cycle. The most important part of job characteristics model is to strengthen the core job 

characteristics to improve the intrinsic motivation of employees. Hackman described the job characteristics from 

five dimensions, namely skill variety, task identity, task significance, autonomy, and feedback. These five core 

job characteristics mainly affect the three psychological states of employees: experienced meaningfulness of the 

work, experienced responsibility for work outcomes, and knowledge of results. The skill variety represents the 

degree to which a job requires a variety of different skills. And task complexity represents the required 

professional skills. Outcome variety represents the innovation ability of the participants. Thus, the definition of 

task complexity and outcome variety match with the definition of skill variety. Therefore, our study mainly 

focus on the skill variety and expand it to task complexity and outcome variety, and discuss how these two task 

characteristics influence the participants' intrinsic motivation and participation performance. 

Based on job characteristics model, some prior studies payed attention to the impact of task characteristics 

on task performance, satisfaction, and participation. Judge made assumptions that task characteristics had an 

impact on job satisfaction, and also discussed the relationship between self-evaluation variables such as 

self-efficacy and task characteristics 
[15]

. It can be concluded that self-efficacy is more critical in the intrinsic 

motivation. Schulze focused on the impact of different task characteristics on participants' willingness to 

participate in the context of crowdsourcing, and gave a systematic overview of how participants could choose 

their own tasks based on task characteristics 
[10]

. Kaufmann also established a model in the crowdsourcing field 

that influenced the participants' willingness to participate. He divided the participants' motivation into intrinsic 

motivation and extrinsic motivation. The factors affecting intrinsic motivation included four task characteristics: 

autonomy, skill variety, task identity, and feedback. He found that the skill variety and autonomy of task had 

significant influence on the intrinsic motivation of participants 
[11]

. Piccolo explored how core job characteristics 

affected job performance in the context of organizational citizenship behavior. Empirical studies found that core 

job characteristics could affect employee performance by enhancing employees' intrinsic motivation 
[8]

. 

Moussawi also proposed a model on how to design a task. He studied relationship between perceived task 

characteristics and perceived performance, perceived effort. He focused on autonomy, skill variety, and task 

meaningfulness. According to the questionnaire, he came up with the conclusion that autonomy and task 

meaningfulness could improve the performance of participants 
[12]

. Generally speaking, although many scholars 

have studied the impact of task characteristics on participation performance, willingness to participate, there are 

little research on the differences in intrinsic incentives of different task characteristics, and the differences in 

participation performance of task characteristics. 

Therefore, based on the job characteristics model, in the context of crowdsourcing translation, we mainly 

study how different task characteristics (task complexity, outcome variety) affect perceived efforts and 

performance by improving the intrinsic motivation (self-efficacy, task meaningfulness). We also objectively 

measure the participation performance through online experiments by grading the translation, and analyze the 

impact of the task characteristics on the actual participation performance. 

 



The Eighteenth Wuhan International Conference on E- Digital Transformation                              97 

3. RESEARCH MODEL 

Drawing on the job characteristics model, we mainly investigate how task complexity and outcome variety 

affect self-efficacy and task meaningfulness, which in turn influence perceived effort, perceived performance 

and actual participation performance. The research model is shown in Figure 1. 

 

 

Figure 1.  Research model. 

 

Task complexity refers to the amount of professional skills required by the task, while self-efficacy refers 

to the participant's confidence of completing the task. The lower the difficulty of a task, the less professional 

skills required, and the greater participant believes that they can complete the task, and the higher self-efficacy 

they will gain 
[16]

. Hence, we hypothesize: 

H1: Compared to tasks with high complexity, tasks with low complexity can enhance participants' 

self-efficacy to a greater extent. 

Outcome variety refers to whether the solution received is diverse, and it can be further regarded as a 

symbol of the innovative thinking skills of participants 
[13]

. Task meaningfulness refers to that participants 

consider the task is meaningful and worthwhile to do. The task with high outcome variety requires an innovative 

thinking of participants, while the solution with low outcome variety is similar and monotonous, which cannot 

trigger the enjoyment and involvement of participants, which cannot meet the needs of self-actualization for 

participants, and thus cannot make them feel valuable to the task. Therefore, when the task requires participants 

to give their own innovative thinking and propose a different solution, participants will consider the task to be 

more valuable and worthwhile to complete. Hence, we hypothesize: 

H2: Compared to tasks with low outcome variety, tasks with high outcome variety can make participants 

feel more meaningful to the task. 

Self-efficacy is a measure of self-evaluation that affects the actions, effort, and persistence of participant. 

According to social cognition theory, if someone thinks he or she has enough ability to successfully accomplish 

something, he or she expects more results 
[17]

. Therefore, people with stronger self-efficacy will be more 

convinced of their ability to complete tasks than those with low self-efficacy, so they will work harder to 

complete the task. Hence, we hypothesize: 

H3: There is a positive connection between self-efficacy and perceived effort. 

Task meaningfulness refers to a sense of value and meaning in the task, which satisfies the demand of the 
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participants for self-actualization. Prior research has shown in the Amazon Mechanical Turk that meaningful 

competitions are more attractive to participants when other conditions remain unchanged 
[18]

. So meaningful 

tasks can increase the involvement of people, and then people will spend more time and effort to complete the 

task. Hence, we hypothesize: 

H4: There is a positive connection between task meaningfulness and perceived effort. 

There are two main parts of the expectation theory, the effort-performance probability, which is the 

expectation that more effort would lead to better performance, and the performance-reward probability, which is 

the expectation that better performance will lead to higher rewards (intrinsic or extrinsic)
 [12]

. People always 

hope to achieve the desired goal through certain efforts. If the individual subjectively believes that the 

probability of reaching the goal is high, they will have confidence and stimulate a strong work force, that is, 

more efforts can bring better performance. So, when the participant thinks that he works harder, he will think 

that his performance will be higher. Hence, we hypothesize: 

H5: There is a positive connection between perceived effort and perceived performance. 

When giving incentives to the participants, such as sense of accomplishment, competence, satisfaction, etc., 

they will increase the participation behavior to a greater extent, and further bring better participation 

performance
 [16]

. When participants are confident in completing the task, which is a strong self-efficacy, they 

will gain an intrinsic incentive to subjectively evaluate his ability highly, so that they will perceive they have 

sufficient ability to perform the task, that is, they will think the performance of the task is matched with their 

ability, and the performance will be considered well. Hence, we hypothesize: 

H6: There is a positive connection between self-efficacy and perceived performance. 

When the participants feel meaningful to a task, the task meets their needs for self-actualization. The 

atmosphere created by this demand will increase the intrinsic incentives of participants, resulting in their 

performance more efficiently in the task
 [12]

. Task meaningfulness gives the participants a sense of 

self-actualization and motivate them to perform effectively
 [14]

. Thus, when the participants think a task is 

meaningful to them, it will bring positive intrinsic incentives to them, so that they will think their participation 

performance will be better. Hence, we hypothesize: 

H7: There is a positive connection between task meaningfulness and perceived performance. 

According to the above assumptions, the task with low complexity will enhance self-efficacy of 

participants. When participants gain more confidence in completing the task, they believe that the performance 

of the task is better. Also, the task with high outcome variety will make participants feel more meaningful to the 

task, thus satisfying their pursuit of self-actualization, and generating positive internal incentive effects, and then 

they will gain a better performance. Hence, we hypothesize: 

H8: Compared to other tasks, tasks with low complexity and high outcome variety can enhance 

participants' perceived participation performance to a greater extent. 

H9: Compared to other tasks, tasks with low complexity and high outcome variety can enhance the actual 

translation quality of task to a greater extent. 

 

4. RESEARCH MOTHODOLOGY 

 

4.1 Experiment design 

Recent research has found that crowdsourcing is rapidly gaining popularity, especially in the language 

processing community
 [19]

. Crowdsourcing translation is the task that companies post one or more sentences 

containing the source language and require translation into the target language. To complete translation tasks by 

crowdsourcing, companies can get multi-language support, quick-respond solutions, and low cost. Since 

crowdsourcing translation is solved by human translating, a variety of required language translations are 
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available according to the needs of the company. Leveraging the power of the crowd, the translation task can be 

done very quickly. Compared with hiring professional translators, the cost of publishing translation tasks on the 

crowdsourcing platform is much lower. And through the crowdsourcing platform community, crowdsourcing 

solver and company can better communicate, which is also the needs of the company. 

Therefore, in the context of crowdsourcing translation, we will conduct an online experiment including a 

translation task and questionnaire. For this article mainly discusses two characteristics of the task, the translation 

task can be divided into four kinds of tasks according to the level of complexity and outcome variety. 

Participants will be allocated to one of the experimental conditions randomly. After completing the translation 

part, participants will finish the questionnaire based on their experiences with translation tasks. Finally, the 

translation submitted by participants will be graded in order to give an objective measure of their participation 

performance 

For the measurement of the translation task complexity, the Flesch Reading Ease indicator is used, which is 

calculated according to the statistical method of Dr. Rudolf Flesch of the United States. The calculation is based 

on the number of words in the sentence and the number of syllables contained in the sentence. The value is 

between 0 and 100. The larger the number, the easier it is to read. For the measurement of translation task 

outcome variety, we use two types of translated articles to distinguish, the instruction type represents the task 

with low outcome variety, and the poetry type represents the task with high outcome variety. After the 

participants complete the translation task, they will continue to answer questionnaires about other variables in 

the model. For the grading of the translation quality of participants, the grading standard for CET-6 paragraph 

translation is used. This grading standard has been adopted by CET-6 and is relatively universal. 

 

4.2 Construct Measures 

In order to enhance the validity of the survey scales, our scales used in the questionnaire referred to the 

prior relevant research (as presented in table 1). In order to comply with the context of the research, we did 

some word modifications. All measurements were measured using 5 Level Likert scale. The scale for 

self-efficacy were adapted from Sun et al 
[16]

. The scale for task meaningfulness were adapted from Spreitzer et 

al 
[20]

. The scale for perceived effort and perceived performance were adapted from Moussawi 
[12]

. 

 

4.3 Data analysis 

We will use AMOS to analyze survey data, and independent-samples T test and one-way analysis of 

variance to explore difference analysis on the impact of different task characteristics. 

Table 1.  Items of constructs 

Constructs Items Source 

Self-efficacy SEL1: I am competent at completing the task. 
[16] 

SEL2: I have the expertise needed to complete the task. 

SEL3: I have confidence in my ability to complete the task. 

Meaningfulness MEA1: The task I did is very import to me. 
[20] 

MEA2: The task is personally meaningful to me. 

MEA3: The task I completed is valuable to me. 

Perceived effort EFF1: I worked at my full capacity to finish the task. 
[12] 

EFF2: I tried hard to finish the task. 

EFF3: I put a lot of effort into completing the task. 

Perceived performance PER1: I expect that I did well enough on the task I just completed. 
[12] 

PER2: I believe I did well on the task I just completed. 

PER3: I believe that I answered correctly a good number of task related questions. 
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5. EXPECTED CONTRIBUTION 

This paper explores the influence of task complexity and outcome variety on intrinsic motivation 

(self-efficacy and task meaningfulness), perceived effort and perceived performance, and finally analyzes the 

impact of task characteristics on actual participation performance. We construct a research model based on the 

job characteristics model and will conduct a two-way factorial online experiment. Our research will make 

several contributions to extant literature. 

First, our study develops a theory-driven research model to explore the relationship between task 

characteristics and participants’ participation performance. We explore how task complexity and outcome 

variety affect participation performance through influencing intrinsic motivation and extend the application of 

job characteristics model to explain user performance in the context of crowdsourcing. This will pave a way for 

future study on the impacts of task characteristics for participation performance in crowdsourcing and enrich the 

existing literature in the context of studying crowdsourcing task characteristics. 

Secondly, this paper will investigate to what extent task design can motivate participants and finally 

enhance their performance. As one of the contribution to the IS literature, this paper points out that 

well-designed tasks will enhance the crowdsourcing performance of participants.According to our hypotheses, a 

task with low complexity and high outcome variety will enhance self-efficacy and a sense of 

meaningfulness of participant, which will result in boosting participation performance. For example, when 

the task is allocated to participants with different capabilities, the task can be divided into several sub-tasks, 

which can reduce the complexity of the task, so that participants will believe in its ability when facing the 

sub-task and submit higher quality solutions. Also, company can prompt participants that the various outcome 

of their solutions will contribute to the company's projects, and each individual's solution is critical to 

completing the whole projects, which will create a meaningful feeling to participants and motivate them to 

perform better. Therefore, our study will enrich the literature by convincingly suggesting how task can be 

designed to intrinsically motivate user performance in the context of crowdsourcing. 

Finally, we will measure participants’ subjective perceptions of their performance and then grade their 

contributed translations to ensure a more objective evaluation of their performance, which can make up for the 

shortcoming of relying only on subjective measurements. Our findings are expected to fill in gaps discussed 

above and provide guidelines for companies to make a better-informed decision regarding task design. 
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Abstract: This paper is to clarify the key success factors of logistics enterprises digital transformation, and the relationship 

between them. Key success factors are extracted through literature review, expert interviews and membership evaluation 

methods, and a hierarchical model of factors is constructed by using the interpretative structural modeling method to obtain 

the hierarchical relationship of factors and further analyse the digital transformation strategy of logistics enterprises. This 

paper provides new ideas for logistics enterprises to break through the bottleneck and accelerate digital transformation. 
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In China, artificial intelligence, big data, Internet of Things etc. are maturing, so data has become the most 

critical production factor and digital economy has become the new kinetic energy for China's industrial 

transformation and upgrading
[1]

. The logistics industry, as the basic industry supporting the national economy 

and social development, has gradually slowed down its growth scale and entered a critical period of 

transformation and upgrading
[2]

. More and more logistics companies are actively exploring the digital 

transformation. Among them, Cainiao puts into use the automatic sorting system in Guangzhou, and the picking 

accuracy rate is close to 100%. China Materials Storage and Transportation Corporation is on the line of China 

Storage Intelligence Platform; Wo56 as the supplier of intelligent logistics operation platform is developing 

rapidly. In the digital economic tide, logistics companies can only respond to the economic cycle and industry 

subversion by adapting to the trend and making full use of digitization to accelerate business transformation
[3]

. 

How do traditional logistics companies break through the bottleneck and find a broken point? According to 

the above problems, this paper firstly extracts the success factors of logistics enterprises digital transformation 

through literature research and expert interviews, then establishes an Interpretative Structural Model (ISM), to 

analyze the interdependence and constraints among components of the system, so as to provide theoretical basis 

for logistics enterprises to identify the key links of digital transformation, and to promote the sustained and rapid 

development of enterprises. 

 

1. INTERPRETATIVE STRUCTURAL MODEL 

 

1.1 Overview of interpretative structural model 

The ISM was proposed by Professor Warfield in 1974 to analyze complex social and economic systems
[4]

. 

It is characterized by decomposing a complex system into several sub-elements, and then using the practical 

experience or expert knowledge to construct the system into a multilevel hierarchical structural model. The 

advantage is that it transforms the ambiguous factors into a model with clear hierarchy and enhances the 

understanding of the problem. Therefore, it is suitable for analyzing systems with many factors, interlaced 

relationships, and unclear structures, as well as for the sequencing of schemes
[5-6]

. The limitation is that when 

modeling the relationship between the various elements of the system, it depends on people's practical 

experience to some extent
[7]

. 
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1.2 Application status of interpretative structural model 

The ISM is widely used. Both macro or micro, abstract or specific problems can be effectively processed 

by ISM. Chen WC, etc. used ISM to determine the feedback and dependencies between key success factors in 

new product development projects
[8]

; Poduval P, etc. used ISM to analyze the obstacles of implementing total 

productive maintenance in the production management process, to help managers clear minds and take action to 

alleviate obstacles
[9]

; Zhang J etc. analyzed the influencing factors of learners' continuous learning behaviors in 

online education platform and their hierarchical relationship and role path through ISM
[10]

; Liu ZY studied the 

factors that affect the emergence and development of female entrepreneurs' entrepreneurial performance. By 

constructing the ISM, the basic conditions, key factors, and production path leading to entrepreneurial 

performance development were defined
[11]

; Wu XL etc. combined the Ordinal Probit model with ISM to explore 

the influencing factors of farmers' cognition breadth and depth of green agricultural technology, which made up 

for the shortcomings of ignoring the hierarchical relationship between factors in Probit model
[12]

. It can be seen 

that the ISM has good applicability for analyzing enterprise digital transformation with numerous variables, 

complicated relationships and unclear structure. 

 

2. ANALYSIS OF KEY SUCCESS FACTORS OF LOGISTICS ENTERPRISES DIGITAL 

TRANSFORMATION BASED ON ISM 

This paper takes G company as an example. It is a large central enterprise Guangdong branch that provides 

logistics services such as shipping, air transportation, international express, road and rail transportation, shipping 

agency, warehousing and distribution. It is based on the Pearl River Delta Economic Circle to provide domestic 

and foreign customers with end-to-end supply chain solutions and is the largest freight forwarding company in 

East China. G has industry-leading logistics information systems and has been committed to improve its digital 

level and innovate its business model, so we select it as an example. 

Based on insights into the core competencies of the digital transformation leaders, Accenture developed a 

comprehensive model- the Accenture China Enterprise Digital Transformation Index
[13]

, and applied it to 

logistics and other industries to assess enterprises digital maturity. However, the model does not target the 

logistics industry, and lacks analysis of the hierarchical relationship between factors which makes it difficult for 

logistics enterprises to clarify the transformation path. Therefore, it was chosen as alternative success factors. In 

this model, the success factors of enterprise digital transformation are generally summarized into two 

dimensions: intelligent operation and digital innovation. Intelligent operation means that enterprises generate 

data insights from massive data, support decision-making and enhance customer experience, so as to reduce cost 

and increase efficiency, and consolidate the original core business. Digital innovation means that enterprises 

accelerate the innovation of products and services, explore new market opportunities, and create new business 

models with the help of digital technology. The specific secondary and tertiary indicators are shown in Table 1. 

Then, in order to facilitate the establishment of ISM and analyze the system, we screen out key success 

factors. Based on the principles of system engineering, we determine the relevance of alternative success factors 

to G's successful digital transformation: 

X={X1 , X2 , X3 , X4 }={ very important, important, general, irrelevant }={0.8 , 0.6 , 0.4 , 0.2} 

We conduct cyclic surveys and assessments with 10 experts (mainly stakeholders in G’s digital 

transformation, including department managers, project managers, developers, etc.), and summarize the number 

of people select each alternative success factor as the comment set to obtain an evaluation set of alternative 

success factors (Table 2). Finally, the importance evaluation value yi of each factor is calculated by the 

following method: 
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Table 1.  Alternative success factors of enterprise digital transformation 





4

1j

i /*y aijj ddx                                       (1) 

xj represents the weight of the No.j evaluation value, dij is the number of people who select the No.j 

evaluation value for the No.i factor; da is the total number of people participating in the evaluation. The 

importance evaluation value yi of each alternative success factor is calculated (Table 2). The alternative success 

factors of the evaluation value yi<0.65 are removed, remaining 9 factors which are the key success factors of G’s 

digital transformation(Table 3). Among them, the factors with large evaluation value are concentrated in four 

dimensions: digital channel and marketing, intelligent support and control, digital business model, digital 

venture capital and incubation. 

Primary indicators Secondary indicators Tertiary indicators 
Num

ber 

Intelligent operation 

Digital channel and 

marketing 

Realize accurate marketing according to customers’ individualized 

demand  
1 

Realize online and offline all-round channel construction 2 

Protect own and customers' data privacy 3 

Intelligent production and 

manufacturing 

Using digital technology to achieve agile development 4 

Cooperative R&D based on digital platform 5 

Achieve intelligent manufacturing and flexible supply chain 6 

Intelligent support and 

control 

Flexible adjustment of functional department structure according 

to business needs 
7 

Achieve seamless integration of data flow and business processes 

across departments 
8 

Build a decision-making system and management system based on 

data analysis 
9 

Digital innovation 

Product and service 

innovation 

Digital upgrade of existing products and services 10 

Develop smart products or services 11 

Customized products or services based on individual customer 

needs 
12 

Digital business model 

Digital platform-based business model 13 

Develop data realization mode 14 

Iterative improvement of digital business model 15 

Digital venture capital and 

incubation 

Establish an internal venture capital department to promote digital 

new business 
16 

Establish mechanisms to encourage internal innovation and 

entrepreneurship 
17 

Collaborate with start-ups to develop digital technology 18 
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Table 2.  Evaluation value of alternative success factors 

 

Table 3.  Key success factors of G company digital transformation 

Number Key factors Si 

1 Realize accurate marketing according to customers’ individualized demand S1 

2 Realize online and offline all-round channel construction S2 

3 Protect own and customers' data privacy S3 

4 Flexible adjustment of functional department structure according to business needs S4 

5 Achieve seamless integration of data flow and business processes across departments S5 

6 Digital platform-based business model S6 

7 Develop data realization mode S7 

8 Establish an internal venture capital department to promote digital new business S8 

9 Establish mechanisms to encourage internal innovation and entrepreneurship S9 

 

On the basis of determining the key success factors of logistics enterprises digital transformation, the 

relationship between factors is analyzed by further establishing the ISM. The specific steps are as follows: 

(1) Adjacency matrix. We analyze the impact relationship between the nine key success factors in 

conjunction with the actual situation of G, and fill out the adjacency matrix A(Table 4) according to the 

following rules: 

When i=j, aij =1; 

When i≠j, if Si has an effect on Sj, aij =1; if Si has no effect on Sj, aij =0; (i, j=0,9). 

Indicator number 
Importance 

Evaluation value yi 
Very important Important General Irrelevant 

1 7 3 0 0 0.74 

2 7 2 1 0 0.72 

3 7 3 0 0 0.74 

4 2 7 1 0 0.62 

5 3 6 1 0 0.64 

6 2 8 0 0 0.64 

7     5 5 0 0 0.7 

8 8 2 0 0 0.76 

9 3 5 2 0 0.62 

10 4 4 2 0 0.64 

11 4 3 3 0 0.62 

12 5 2 3 0 0.64 

13 8 2 0 0 0.76 

14 5 4 1 0 0.68 

15 4 5 0 1 0.64 

16 6 3 1 0 0.7 

17     4 6 0 0 0.68 

18 1 5 3 1 0.52 
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Table 4.  Adjacency matrix A 

M9*9 S1 S2 S3 S4 S5 S6 S7 S8 S9 

S1 1 0 0 1 1 0 0 0 0 

S2 1 1 1 0 0 0 0 0 0 

S3 0 0 1 0 1 0 0 0 0 

S4 0 0 0 1 0 0 0 1 1 

S5 0 0 0 0 1 0 1 0 0 

S6 0 0 0 0 0 1 0 0 0 

S7 0 0 0 0 0 1 1 0 0 

S8 0 0 0 0 0 1 0 1 0 

S9 0 0 0 0 0 1 0 0 1 

 

(2) Reachable matrix. According to the law of transition and the rules of Boolean algebra, the reach matrix 

R is calculated by the adjacency matrix A. The specific calculation rules are as follows: 

Let A1=A, An =An; When A1=A≠A2 ≠ ... ≠An-1 =An, R=An-1 is the reachable matrix. 

In this example, A1≠A2≠A3≠A4=A5, so R=A4 is the reachable matrix (Table 5). 

Table 5.  Reachable matrix R 

M9*9 S1 S2 S3 S4 S5 S6 S7 S8 S9 

S1 1 0 0 1 1 1 1 1 1 

S2 1 1 1 1 1 1 1 1 1 

S3 0 0 1 0 1 1 1 0 0 

S4 0 0 0 1 0 1 0 1 1 

S5 0 0 0 0 1 1 1 0 0 

S6 0 0 0 0 0 1 0 0 0 

S7 0 0 0 0 0 1 1 0 0 

S8 0 0 0 0 0 1 0 1 0 

S9 0 0 0 0 0 1 0 0 1 

 

(3) Hierarchical division. According to the reachable matrix, the reachable set R(Si), antecedent set A(Si) 

and the R(Si)∩A(Si) of each factor are obtained(Table 6). Where R(Si) is a set of elements corresponding to the 

columns in which all elements in the Si row of the reachable matrix are 1; A(Sj) is a set of elements 

corresponding to the rows in which all elements in the Sj column of the reachable matrix are 1 .  

Table 6.  Key success factors hierarchical division 

Si  Reachable set R(Si)  Antecedent set A(Si) R(Si)∩A(Si) 

S1 1,4,5,6,7,8,9 1,2 1 

S2 1,2,3,4,5,6,7,8,9 2 2 

S3 3,5,6,7 2,3 3 

S4 4,6,8,9 1,2,4 4 

S5 5,6,7 1,2,3,5 5 

S6 6 1,2,3,4,5,6,7,8,9 6 

S7 6,7 1,2,3,5,7 7 

S8 6,8 1,2,4,8 8 

S9 6,9 1,2,4,9 9 
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(4) Establish ISM. According to the above hierarchical classification results, the ISM is established by 

placing the success factors of the same level at the same level and connecting them with arrows according to the 

reachable path. That is to form the ISM of the key success factors of the logistics enterprises digital 

transformation(Figure 1). 

Realize online and offline all-

round channel construction(S2)

Flexible adjustment of functional 

department structure according to 

business needs(S4)

Achieve seamless integration of 

data flow and business processes 

across departments(S5)

Develop data realization mode(S7)

Establish mechanisms to 

encourage internal innovation and 

entrepreneurship(S9)

Realize accurate marketing 

according to customers  

individualized demand (S1)

Establish an internal venture 

capital department to promote 

digital new business(S8)

Protect own and customers' data 

privacy(S3)

Digital platform-based business 

model(S6)

 

Figure 1.  Results of ISM  

 

(5) Findings. According to the ISM, there are hierarchical relationships between the factors of digital 

channels and marketing, intelligent support and control, digital business model, digital venture capital and 

incubation: the three factors of digital channel and marketing are located in the first and second layers of the 

ISM , which are the basic links of enterprise digital transformation; the two factors of intelligent support and 

control are located in the middle layer of the model, which are affected by digital channels and marketing 

capabilities and support enterprise digital innovation at the same time; the three factors of digital business model 

and digital venture capital incubation are located in the fourth and fifth layers of the model, where the digital 

platform-based business model is at the top. It can be seen that in the digital transformation process of G 

Company, they first focus on the ability of intelligent operation, on the basis of consolidating the original core 

business, they use their accumulated data and experience, to develop the ability of digital innovation, cultivate 

new business, and finally realize transformation and upgrading. 

(6) Management enlightenment. 

The ability to realizing online and offline all-round channel construction is located at the bottom of the ISM, 

indicating that it plays a vital role in the enterprise digital transformation, and directly affects the ability to 

realize accurate marketing according to customers’ individualized demand and protect own and customers' data 

privacy. Therefore, logistics enterprises can start from the existing business and fully utilize the advanced 

technologies such as Internet of Things, cloud computing and artificial intelligence to construct intelligent 

logistics online platforms, realize transparent logistics management, inventory visualization, accelerate the 

integration and optimization of logistics resources, and improve efficiency and quality of  logistics operations. 

At the same time, companies should also incorporate information security into their strategic planning, construct 



108                              The Eighteenth Wuhan International Conference on E- Digital Transformation 

information security management system, and guard against the risk of information leakage. 

Enterprise intelligence support and control capability is intermediate factor. Through the IT systems of 

various functional departments in the enterprise, realizing the smooth flow of operational data and other 

information flows within the enterprise can not only enhance internal communication and collaboration, as well 

as intelligent control of various business links, but also provide a data foundation and decision-making basis for 

enterprises to develop new business. 

The digital platform-based business model is at the top of the model, and is directly affected by the ability 

of developing data realization mode, establishing an internal venture capital department to promote digital new 

business, and establishing mechanisms to encourage internal innovation and entrepreneurship. It indicates that to 

achieve innovation and transformation, enterprises should build new business models based on digital platforms 

from a strategic perspective. This capability can be realized by adjusting the organizational form, including 

changing the organizational structure, increasing venture capital department to promote new business 

development; or creating organizational culture, using dynamic performance management and incentives to 

promote internal innovation and entrepreneurship, making digital transformation a new normal for enterprise 

development. 

 

3. RESEARCH LIMITED 

The key success factors of logistics enterprises digital transformation include digital channels and 

marketing, intelligent support and control, digital business model and digital venture capital and incubation. By 

adopting the ISM, we discussed the hierarchical relationships between the key success factors and proposed the 

path of selecting digital transformation strategy for logistics enterprises. This study provides a theoretical basis 

for enterprises to cultivate core competencies and achieve digital transformation, but there are still some 

limitations. First of all, the ISM has subjective limitations, which depend on people's practical experience to 

some extent. Secondly, the research sample has limitations. Only one logistics enterprise is selected as the 

research sample, and different enterprises may be affected by more factors in the actual transformation process. 
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Abstract: Based on the evolutionary game theory and the bounded rational and asymmetric information assumptions, we 

construct the dynamic evolutionary game model between the three game players and analyze the replication dynamic 

equations. Furthermore, we analyze the strategy of three symbiosis units and the evolution mechanism of E-commerce 

industrial park symbiosis system. Finally, two conclusions are drawn: Conclusion 1, the probability that three symbiosis 

units of E-commerce Industrial Park choosing the symbiosis strategy increases with increase of the probability that the other 

two symbiosis units selecting the symbiosis strategy. Conclusion 2, the probability of the symbiosis unit to choose the 

symbiosis strategy increase with the increase of the benefit and decrease with the increase of the cost, risk and loss. 

 

Keywords: E-commerce industrial park, Symbiosis system, Evolutionary game  

 

1. INTRODUCTION 

Evolutionary game, combined traditional game theory and dynamic evolution, is a game model which is 

about interaction and iterative process of behavioral strategies of behavioral subjects. The research object is not 

the simple behavioral subject but ‘population’, focusing on the evolution of population structure instead of the 

utility analysis of simple behavioral subject. The basic idea of evolutionary game theory is that the game players 

are searching ‘Evolutionary Stable Strategy (ESS)’ by repetitively imitation and improving own optimal strategy 

under the bounded rational and asymmetric information assumptions, which is a long-term and dynamic process. 

In fact, such imitation and improvement is a process of adaption. 

As an emerging economy which includes ‘internet plus and the real economy’ and ‘internet plus and 

industrial park’, e-commerce industrial park is a spatial concentration about the regional e-commerce industries. 

Coordination and interaction between various of e-commerce enterprises and organizations, which aims to 

pursue harmonious and mutually beneficial development, can promote the network and prosperity of the 

e-commerce industry. The coupling process of the evolution of e-commerce industrial park symbiosis system are 

double couplings including the relationships between enterprises and the relationships between the environment 

and enterprises. The coupling among enterprises is the outward manifestation and the coupling between the 

environment and enterprises is the interior impetus. In the embryonic stage of the symbiosis system of 

e-commerce industrial park, the enterprise to adapt itself to environment by being coupled with other enterprises 

and establishment a symbiotic and cooperative relationship through the intermittent point symbiosis model. 

Coordination seems formation of symbiotic network, which is a process of game for enterprises. The symbiotic 

stabilization strategy selection process of units in e-commerce industrial park is similar to a process named 

'searching stable strategy’ mentioned in evolutionary game. 

Therefore, from the perspective of evolutionary game, the paper studies the evolutionary mechanism of 

symbiosis behavior strategy of the three game subjects such as the core unit, the supporting unit and the 

derivative unit in the symbiosis system of e-commerce industrial park. Further the paper analyzes the reasons of 

the selection of ‘symbiosis’ and ‘no symbiosis’ in the three game subjects. We build the payoff matrix of the 
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core unit, the supporting unit and the derivative unit and format replicated dynamic equation to search 

evolutionary stable strategy. Finally, we analyze the evolutionary game model.  

 

2. SYMBIOSIS SYSTEM OF E-COMMERCE INDUSTRIAL PARK  

The study of e-commerce industrial park system requires the application of symbiosis theory, industrial 

ecosystem theory and industrial cluster theory. In a certain symbiotic environment, upstream and downstream 

firms and institutions form symbiotic relationship, symbiosis network and symbiosis mechanism based on the 

value chain of information flow, logistics and capital flow to attain increment of value
[1]

. In order to save costs, 

access to external economy of scale, easier communication and sharing infrastructure, e-commerce key 

enterprises, e-commerce services enterprises, e-commerce derivative enterprises aggregate spatially. These 

behavioral agents establish virtual value chain and real value chain by social communication, material 

exchanging, knowledge spillovers and information sharing and so on, and then form a community with 

relatively stable symbiotic partnership to obtain long-tern competitive advantage. That can finally promotes the 

optimization and upgrade of e-commerce industrial structure, elevates resource allocation efficiency and 

accelerates the formation of innovation network
[2]-[3]

. 

Hu
[4]-[5]

 divided the ‘species’ of system into leading species, key species, supporting species and derivative 

species based on the definition of various ‘species’ in e-commerce ecosystem, and pointed out that the evolution 

of e-commerce ecosystem includes four main stages: exploration, expansion, coordination and evolution. 

Ji
[6]

analyzed the four evolution stages of e-commerce ecosystem and pointed out the characteristics of each 

evolution stage. Sun
[7]

 divided ecological community into universities and research institutions, financing 

institutions, intermediaries, e-commerce enterprises, affiliated enterprises and government agencies according to 

the differences of functions of organizations in e-commerce industry. Four types of e-commerce enterprise in 

e-commerce industrial park such as e-commerce transaction service platforms, the enterprises using the 

third-party platform to carry out business (network business enterprise), e-commerce supporting service 

enterprises and e-commerce derivative service enterprises are divided by Ministry of Commerce. These 4 types 

of e-commerce enterprises are in the same e-commerce system, but with different strategic choices, so that 

enterprises constantly adjust their strategies in competition and cooperation
[8]

. E-commerce industrial park 

combines enterprises with different business to consolidate cooperation between them. And the symbiotic 

system is a process of dynamic equilibrium realization and maintenance so that we can adopt evolutionary game 

method to study it
[9]

. Evolutionary game theory assumes that all players are finite rational and studies the 

strategic choices of different players
[10]

. From the perspective of industrial symbiosis, Feng
[11]

 studied the 

influencing factors of industrial symbiosis behavior based on evolutionary game theory. Li
 [12]

 believed that a 

reasonable cost allocation ratio and effective reward and punishment mechanism could effectively enhance the 

value of collaborative innovation, and has built the evolutionary game model of industry-university-research 

collaborative innovation to demonstrate it. 

The paper divides the symbiosis system of e-commerce industrial park into core system, supporting system 

and derivative system, which is based on the results of the other scholars, combined with the characteristic of 

e-commerce industrial park and according to the differences of the delivering and exchanging energies of 

different organizations in symbiosis system of e-commerce industrial park. These three subsystems also include 

several tiny systems
[2],[6],[9]

. Figure 1 shows the symbiosis system of e-commerce industrial park. 

(1) Core system includes e-commerce service platforms and e-commerce transaction enterprises (network 

business enterprise such as manufacturer, supplier and merchant and so on), which is the leading population of 

the ecosystem in e-commerce industrial park. The growth of central population guide the development of the 

entire e-commerce industrial park. 
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(2) Supporting system includes operation and management enterprise of industrial park, logistics company, 

financial institutions, network operators, government agencies, research institutions, which is the supporting 

population of ecosystem in e-commerce industrial park and the organization that e-commerce industry park 

business transactions must be attached to. Supporting population is the key element to guarantee the operation 

and development of e-commerce industrial park. And the supporting system is also the safeguard population in 

e-commerce industrial park. 

(3) Derivative system includes network marketing service providers, technology outsourcing service 

providers, e-commerce consulting service providers, application service providers, which is the supplier 

providing value-added service for e-commerce. Derivative is the dependent population of the ecosystem in 

e-commerce industrial park.  

Core system 
Supporting 

system
Derivative 

system

Virtual production
Online supply 
management

Online inventory 
management

Network marketing
Online service 

Online 
procurement/order

N
ew

 m
arket 

o
p

p
o

rtu
n

ities

Platform technology 
development

Third-Part Logistics

Information technology 
platform

Raw 
material 
logistics

Production 
operation 

Physical 
goods 

logistics

Network 
marketing 

After-
sales 

service

  Virtual value chain
Tech

nolo
gic

al
 

Envir
onm

ent
Policy 

Environm
ent

 E
co

no
m

ic
 

En
vr

io
nm

en
t  

Sociocultural 

Environm
ent

Material, information 
and energy

Real chain 

 

Figure 1. Symbiosis system of e-commerce industrial park 

 

3. THE DYNAMIC EVOLUTIONARY GAME ANALYSIS OF THE SYMBIOTIC SYSTEM OF 

E-COMMERCE INDUSTRIAL PARK 

There are two adaptive paths that formed the process of development and evolution of e-commerce 

industrial park, the first path stemmed from the core unit, the support unit and the derivative unit, and the other 

one from those units and the symbiosis environment, two paths work together to promote the development of 

the symbiotic system of e-commerce industry park. In the infancy of e-commerce industrial park, the core 

system unit, support unit and derivative unit attempted to establish intermittent point symbiotic relationship with 

other enterprises or organizations for adapting the change of environment. The process of establishing the 

symbiotic relationship between the three symbiotic units is the process of the game, and interact cooperation of 

three manifests the formation of the symbiosis network. The strategy selection process of three symbiotic units 

is the process of ‘seeking stable strategy’ that is concerned by evolutionary game theory.  
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This section focus on the core units, support units and derivative unit of e-commerce industrial park 

symbiotic system, builds the dynamic evolutionary model of three game subject under the condition of limited 

rationality and the asymmetric information hypothesis, and analyzes the replicated dynamic equation. Then we 

analyze which strategies (independent strategy or symbiosis strategy) can be chosen by three symbiotic units 

and how the strategy influence the overall evolution of the symbiotic system of e-commerce industrial park. 

 

3.1 The basic assumptions 

Assumption 1: the three symbiotic units of the game are limited rational, information asymmetry and aim 

to maximize their own interests. 

Assumption 2: both the core unit, the supporting unit and the derived unit can choose the two strategies of 

symbiosis and independence. 

Assumption 3: the core unit, support unit and derivative unit take independent strategy can earn π1,π2,π3 

respectively, the proportion of taking symbiosis strategy is x, y and z. When take the symbiosis strategy, the cost 

of three units is c1, c2, c3, and the revenue is r1, r2, r3. Meanwhile, the revenue risk that these units face is α1, 

α2, α3. 

Assumption 4: if the core unit chooses the symbiotic strategy, one of other two units choose independence 

strategy, the core unit will suffer loss i1; In the same way, the support unit and the derived unit will suffer loss i2, 

i3 respectively if the core unit chooses independence strategy. 

 

3.2 Model specification 

On the basis of the above assumptions, the symbiotic evolutionary game payoff matrix of e-commerce 

industrial park is shown in table 1, the game strategy and the profit value in the table corresponding to the core 

units, support units and derived unit. 

 

Table 1.  Information system levels 

Game strategy Profit value 

（symbiosis，symbiosis，symbiosis）                            

（symbiosis，symbiosis，independence）                               

（symbiosis，independence，symbiosis）                               

（symbiosis，independence，independence）                        

（independence，symbiosis，symbiosis）                             

（independence，symbiosis，independence）                       

（independence，independence，symbiosis）                      

（independence，independence，independence）                

 

3.3 Solution method for model 

(1) The dynamic replication equation of the core unit 

The expected revenue of the core unit when it choose the symbiotic strategy is: 

                                                         

                                                         (3-1) 

The expected revenue of the core unit when it choose the independent strategy is: 

                                                     (3-2) 

The dynamic replication equation of the core unit is: 
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                                            (3-3) 

（Ⅰ）When   
              

   
,        , whatever the value of x is, we will get the same answer that 

means these units can obtain a stable state; 

（Ⅱ）When   
              

   
, we set       ，and in this time both x=0 and x=1 will acquire the 

same answer and those units can gain a stable state； 

We can make a derivative of F(x) : 
     

  
                             

The influence of the probability y that the support unit chooses the symbiotic strategy to the probability x 

that the core unit choose symbiotic strategy: 

①When   
              

   
, 

     

  
      , 

     

  
      , x =1 will become the evolutionary 

stable point, that means symbiosis is the stable strategy of the core unit； 

②When   
              

   
,
     

  
      , 

     

  
      , x =0 will become the evolutionary stable 

strategy, that means independence is the stable strategy of the core unit; 

In the same way, we can acquire the influence of the probability z that the derivative unit choose the 

symbiotic strategy to the probability x that the core unit choose symbiotic strategy. 

When   
              

   
, the stable strategy of the core unit is symbiosis； 

When   
              

   
, the stable strategy of the core unit is independence. 

(2) The dynamic replication equation of the support unit 

The expected revenue that the support unit choose the symbiotic strategy is: 

                                                         

                                                         (3-4) 

The expected revenue that the support unit choose the independence strategy is: 

                                                    (3-5) 

The dynamic replication equation of the support unit is: 

     
  

  
                                             (3-6) 

（Ⅰ）When   
              

   
,       , whatever the value of y is, we will get the same answer that 

means these units can obtain a stable state; 

（Ⅱ）When   
              

   
, we set       , and in this time both  y=0 and y=1 will acquire the 

same answer and those units can gain a stable state； 

Calculating the derivative of F(y):      
  

  
                             

We can get that 
     

  
                           . In this time, there are two situations:  
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①When   
              

   
, 

     

  
      , 

     

  
      , y =1, will become the evolutionary 

stable point, that means symbiosis is the stable strategy of the support unit； 

②When   
              

   
, 

     

  
      , 

     

  
      , y =0, will become the evolutionary 

stable strategy, that means independence is the stable strategy of the support unit.  

(3) The dynamic replication equation of the derivative unit 

The expected revenue of the derivative unit when it choose the symbiotic strategy is: 

                                                         

                                                          (3-7) 

The expected revenue of the derivative unit when it choose the independent strategy is: 

                                                   (3-8) 

The dynamic replication equation of the derivative unit is: 

     
  

  
                                          (3-9) 

（Ⅰ）When   
              

   
,       , whatever the value of z is, we will get the same answer that 

means these units can obtain a stable state; 

（Ⅱ）When   
              

   
, we set       , and in this time both     and     will acquire 

the same answer and those units can gain a stable state； 

Calculating the derivative of F(z):      
  

  
                             

We can get that 
     

  
                           . In this time, there are two situations:  

①When   
              

   
, 

     

  
      , 

     

  
      , z =1 will become the evolutionary stable 

point, that means symbiosis is the stable strategy of the derivative unit； 

②When   
              

   
, 

     

  
      , 

     

  
      , z =0 will become the evolutionary stable 

strategy, that means independence is the stable strategy of the derivative unit.  

(4) Comprehensive model analysis 

Set 
  

  
 

  

  
 

  

  
  , in the set                     

 
of three-dimensional linear space R

3
, the 

correlation points between core units, support units, and derived units are O(0，0，0) , E1(1，0，0), E2(0，1，

0), E3(0，0，1), E4(1，1，0), E5(1，0，1), E6(0，1，1), E7(1，1，1) and 9 partial balance points of saddle point 

S(x
*， y

*，z
*
) . 

3 2 1 3 2 1 3 2 1 3 2 1 3 2 1 3 2 1 3 1 2 3 1 2 3 1 2 3 2 2 1 3 2 2 1 3 1 1 2 3 2 2 1 3 2 2 1 3 2 2 1 3 2 2 1 1
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In 9 partial balance points, balance point O(0，0，0) and E7(1，1，1) are stable point, and it is the 

evolutionary stable strategy of the symbiotic unit of e-commerce industrial park. These two points correspond to 

two strategies of core unit, support unit and derived unit respectively. One is the ( independence, independence, 

independence) and the other is (symbiosis, symbiosis, symbiosis). Figure 2 shows the dynamic evolution path of 

the three-way game of three symbiotic units. 

 0 0 0O ，，

 1 1 0 0E ，，

 2 0 1 0E ，，

 3 0 0 1E ，，

 4 11 0E ，，

 5 1 0 1E ，，

 6 0 11E ，，

 7 111E ，，

X

Y

Z

 , ,S x y z  

 

Figure 2.  The web of system performance 

According to figure 2, three symbiotic units of e-commerce industrial park symbiotic system will 

eventually converge to point O(0，0，0) or point E7(1，1，1) in the evolutionary game, in other words, the core 

units, support units, derivative units will gradually become fully independent or completely symbiosis. When 

the three symbiotic units converge to point O(0，0，0) , the symbiotic units within the e-commerce industrial park 

will present a completely independent relationship; when units converge to point E7(1，1，1), it present a entirely 

collaborative relationship. According to the figure 2, we can find that point O(0，0，0) , E1(1，0，0), E2(0，1，

0), E3(0，0，1), E4(1，1，0), E5(1，0，1), E6(0，1，1) and saddle point S(x
*， y

*，z
*
) can form three tetrahedron, 

that are S-OE1E4E2, S-OE1E5E3 and S-OE2E6E3, and the sum of three tetrahedral volume is the probability that 

the ecosystem evolutionary process of e-commerce industry park converges to complete independence. We can 

also find that point E1(1，0，0), E2(0，1，0), E3(0，0，1), E4(1，1，0), E5(1，0，1), E6(0，1，1), E7(1，1，

1)and the saddle point S(x
*， y

*，z
*
) can form the other three tetrahedron, that is S-E7E5E1E4 , S-E7E5E3E6, and 

S-E7E4E2E6 , and the sum of three tetrahedral volume is the probability that the ecosystem evolutionary process 

of e-commerce industry park converges to complete symbiosis.  

 

4. CONCLUSIONS 

Conclusion 1: the probability that three symbiotic units of the e-commerce industrial park choose the 

symbiotic strategy increases follow the augment of the probability that other two symbiotic units choose the 

symbiosis strategy. 

Proof: based on calculation of the dynamic replication equation of the core unit, we can find that symbiosis 

is the stability strategy of the core unit when   
              

   
 . When   

              

   
, the stability 

strategy of the core unit is symbiosis, then we can find that the probability that the core unit choose the 

symbiotic strategy increases follow the augment of the probability that other two symbiotic units choose the 

symbiosis strategy. Similarly, we can prove other units. 
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Conclusion 2: the probability that the core units choose the symbiotic strategy will increase when the 

revenue that choosing symbiosis strategy soars, and when costs, risks and losses that choosing symbiosis 

strategy increase, the probability will decrease. 

Proof: On the basis of the above known, when   
              

   
, the stable strategy of the core unit is 

symbiosis, then we can get                    . Therefore, we can prove the conclusion 2 

undoubtedly. Similarly, we can prove other units. 
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Abstract: Crowdsourcing has become a new channel for companies and organizations to collect the wisdom of crowds and 

reach business objectives. How to effectively motivate user participation and improve the quality of solutions has become an 

important issue that needs to be addressed in crowdsourcing research. While the influence of benefit factors on user 

participation has been widely tested, understanding of cost factors is still insufficient in extant literature. Based on social 

exchange theory, this paper proposed a research model to explain the impacts of benefit and cost factors on solver participation 

behavior as well as the moderating role of task complexity in crowdsourcing. The model will be tested using data from an 

online translation crowdsourcing task where solvers were invited to participate in the translation and fill out the questionnaire. 

This paper explores the differences in the factors which affect solvers participation intention and the quality of solutions. In 

addition, the role of task complexity can be found out by designing translation tasks of different task complexity and randomly 

assigning solvers to different tasks. 

 

Keywords: crowdsourcing, social exchange, task complexity, participation intention, completion quality 

 

1. INTRODUCTION 

Crowdsourcing was initially introduced by Howe in 2006, which was defined as the act of recruiting a large 

group of undefined individuals, i.e., solvers, to undertake organizational tasks through Internet-based platforms
[1]

. 

Crowdsourcing can help companies and organizations effectively make use of external knowledge, skills and 

resources, so as to reduce cost and increase revenues
[1]

.  

With the development of crowdsourcing, third-party crowdsourcing platforms have emerged. Firms or 

individuals can publish their task requirements on the platform, and solvers choose to participate and complete the 

task according to their ability and interest. The best solution will be selected based on its quality and the solver 

will be rewarded. However, due to the low cost of crowdsourcing and the increasing number of platforms which 

support crowdsourcing, more and more companies adopt this kind of channel, making it competitive for firms to 

attract solvers to participate
[2]

. In this case, many crowdsourcing projects ended in failure because of lack of users’ 

attention and participation
[2]

. The participation of users and the quality of solutions are crucial to the success of the 

project. Therefore, how to motivate more users to participate in the crowdsourcing project, and further improve 

the quality of their solutions has become a common concern of scholars. 

To date, a few studies have proposed factors from the perspective of external and internal motivations which 

are positively related to participation intention based on theories such as the motivation theory. When users 

participate in the task, they need to spend time and effort to understand the requirement of the task and provide 

corresponding solutions. These costs may weaken the user's willingness to participate, so users will consider 

probable gains as well as the cost they should pay when they decide whether to complete the task. Social exchange 

theory explains human behavior in social exchanges from a cost-benefit perspective
[3]

. It posits that individuals 

behave in ways that maximize benefits obtained and minimize costs from an exchange. Social exchange theory is 

often used to explore factors that promote and hinder users from taking certain actions, but few scholars consider 

the cost factors that hinder users from participating in tasks in crowdsourcing. In addition, only a few scholars 
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have examined the actual participation behavior, and they mainly took participation intention as a mediator of 

antecedents and actual participation. Given that the quality of completion and participation intention are not 

completely consistent
[4]

, it is necessary to analyze the completion quality and compare the differences in the 

factors which effect users’ intention to participate and completion quality. 

On the crowdsourcing platform, the participation of users differs since the type of tasks is different. Among 

them, simple tasks can often attract users' attention and engage users in a short period of time. Complex tasks 

appear to users by high reward and interesting forms, but only a few solvers are really involved. Thus, in addition 

to exploring the direct influence of psychological factors on participation intention and behavior, some scholars 

found that task complexity also has an important influence on users' participation. However, the mechanism of 

how task complexity moderate the relationship between cost-benefit factors and participation has not been 

explained quite clear and needs to be further examined. 

Motivated by these knowledge gaps, this study develops a model based on social exchange theory and aims 

to answer the research questions: (1) How do cost and benefit factors affect solvers’ participation intention and 

quality in crowdsourcing? (2) How do task complexity moderate the relationship between cost-benefit factors and 

participation? (3)Whether the impacts of cost-benefit factors on participation intention and quality are different? 

 

2. LITERATURE REVIEW 

 

2.1 Theoretical basis 

In extant literature, the most used theory is motivation theory and other sub-theories derived from it, 

including the self-determination theory. The motivation theory explains the factors that drive people to take 

certain actions
[5]

, so it is often applied to explain individual knowledge sharing behaviors. Based on the motivation 

theory, the self-determination theory divides motivations into two categories: external motivation and internal 

motivation. Extrinsic motivation can be defined as performing a certain activity in order to achieve an outcome 

stemming from external sources while intrinsic motivation refers to situations where an activity is likely to be 

performed for its own sake
[6]

. 

On the basis of motivation theory, Kaufman et al.
[5]

proposed enjoyment based, community based motivation 

and immediate payoffs, delayed payoffs and social motivation have an effect on the participation of Mechanical 

Turk users. Based on the theory of extrinsic and intrinsic motivation as well as the theory of job design, Zheng et 

al. 
[7]

 developed a research model to explain participation in crowdsourcing contests, as well as the effects of task 

attributes on intrinsic motivation.  

It is not difficult to find that motivation theory and self-determination theory explore the incentives for 

people to take action, and do not involve the inhibitors that hinder people's actions. Since participating in 

crowdsourcing tasks requires time and effort, these factors also have an impact on user participation, it is 

necessary to discuss the role of cost factors in the intention and actual participation behavior of solvers. 

The social exchange theory is less used in the literature on the participation of crowdsourcing users. The 

main idea of the theory is that people will participate in and maintain the exchange relationship with others under 

the expectation of receiving returns. Social exchange theory explains human behavior in social exchanges from a 

cost-benefit perspective
[8]

. In crowdsourcing, solvers contribute their knowledge and expect to receive reward 

from assigners. The publish of the task and the participation of solvers constitute the transaction process, and 

solvers and assigners form an exchange relationship, which is compatible with social exchange theory. Few 

literature have studied user participation in crowdsourcing based on this theory. Therefore, this paper takes social 

exchange theory as the theoretical basis, and proposes variables from both benefit and cost to explore the 

influencing factors of crowdsourcing user participation intention and completion quality. 
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2.2 Benefit factors affecting the participation of solvers 

With the development of crowdsourcing platforms, on the basis of the model proposed by qualitative analysis, 

scholars gradually turned to the quantitative analysis of the influencing factors of users' participation. After 

conducting a survey with workers on the crowdsourcing platform Amazon Mechanical Turk, Kaufmann et al. 
[5]

 

found that intrinsic motivation factors seem to dominate the extrinsic ones. With the deepening of research, some 

scholars have refined external and internal motivations. Zheng et al. 
[7]

 proposed earning money and gaining 

recognition from the perspective of external incentives and the empirical results showed that recognition and 

internal incentives have a significant positive effect on user participation intention. 

From extant literature, scholars have proposed factors that have a positive effect on user participation in 

crowdsourcing from the perspectives of external and internal motivations, including monetary reward, reputation, 

recognition, enjoyment, self-development, altruism and so on. However, in different situations, the conclusions of 

whether these factors affect participation intention and completion quality and whether the impact is significant 

have not been consistent. 

 

2.3 Cost factors affecting the participation of solvers 

Some of the literatures, based on other theories, introduce factors that have a negative effect on user 

participation. Drawing upon the goal attainment theory, Sun et al.
[9]

 examine the effects of two types of benefits 

and two types of costs on knowledge contributors’ satisfaction, and highlight the mediating role of perceived net 

goal attainment(PNGA). A field survey indicate that opportunity cost negatively influenced PNGA while actual 

cost had no significant effect. Based on social exchange theory, Ye and Kankanhalli
[10]

 develop a model to explain 

the impacts of benefit and cost factors(cognitive effort and loss of knowledge power) on solver participation 

behavior in crowdsourcing. From the perspective of cost, though cognitive effort was negatively related to the 

dependent variable, loss of knowledge power was not related to solvers’ participation in crowdsourcing. Through 

the research of user participation in crowdsourcing, cost factors are less considered compared with benefit factors 

and the analysis of the impact of cost factors on user participation intention and completion quality is still 

insufficient. 

 

2.4 Task complexity 

Wood has suggested that a task is made up of three basic elements: products, required acts and information 

cues
[11]

. Specifically, task complexity refers to the sum of actions required to be performed and information cues 

associated with the task that need to be processed. 

Some scholars believe that the improvement of task complexity has a negative impact on the completion of 

tasks. In contrast, simple tasks make it easier to achieve a specific outcome, thereby reducing the risk of failure 

The higher task complexity means that the task performer needs to take more actions and process more 

information, and needs to invest more resources to complete the task
[12]

. When the task complexity increases, the 

individual's attention to the task will decrease, and it is easy to be bored with the task. However, complicated tasks 

provide task performers with more challenging and meaningful experiences that are more likely to enhance the 

incentives they feel, thereby motivating performers to complete tasks more efficiently
[13]

. It can be seen that the 

moderate effect of task complexity on user participation in crowdsourcing does not form a consistent conclusion. 

 

3. RESEARCH MODEL AND HYPOTHESES  

Social exchange theory explains human behavior in social exchanges from a cost-benefit perspective. In such 

exchanges, people do others a favor with an expectation of some future return but no clear expectation of what that 

return will be. This belief of future returns is central to a social exchange, because the lack of explicit rules means 
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that people rely on this belief to justify their expected benefits from the exchange. Therefore, social exchange 

assumes the existence of relatively long-term relationships of interest rather than one-off exchanges
[14]

. These 

principles of social exchange, i.e., a cost-benefit analysis of exchange, have been used to understand knowledge 

sharing behavior in online communities and organizations. 

In the context of crowdsourcing, solvers submit solutions to crowdsourced projects, which is a type of 

knowledge contribution, though the specific costs and benefits of such contribution may depend on the context. 

Solvers may consider whether their solutions will win rewards and if the value of their proposals will be 

acknowledged when choosing to participate or not. Since crowdsourcing users decide whether to participate in 

tasks and how much effort they should pay into the tasks based on the cost-benefit analysis of exchanges, social 

exchange theory can effectively explain the characteristics of users' participation intention and completion quality. 

In addition to cost and benefit factors which have a direct effect on user participation, task complexity plays 

a more complex role of moderating. Sun et al. propose task complexity and self-efficacy to moderate the 

relationship between motivations and sustained participation
[15]

. According to findings, negative interaction effect 

between extrinsic motivation and task complexity, as well as positive interaction effect between intrinsic 

motivation and self-efficacy are observed. Based on the expectancy theory, Sun et al.
[16]

 develop a research model 

to study the factors influencing effort in the crowdsourcing context and propose a non-linear relationship between 

self-efficacy and effort and the moderating role of task complexity. The results show that when task complexity is 

high (low), there will be a convex (concave) relationship between self-efficacy and effort. 

Therefore, based on social exchange theory and combined with task complexity, this paper develops the 

research model shown in Figure 1. From the perspective of benefit, this paper chose monetary reward (external 

motivation) and enjoyment (internal motivation) based on motivation theory. And the representative cost factors 

are cognitive effort and opportunity cost. This paper proposes that monetary reward and enjoyment have a positive 

impact on participation intention and completion quality, while cognitive effort and opportunity cost have a 

negative effect on both. Meanwhile, task complexity moderates the relationship between cost-benefit factors and 

participation quality. 

 

Figure 1. Research model 

 

3.1 Monetary reward 

Companies or organizations will provide monetary reward for solvers whose solution is selected. Money 

reward can be seen as an motivation for users and many papers have empirically tested that external motivations 

like monetary reward have a positive effect on user participation.. In order to receive rewards, users tend to submit 

solutions of high quality. Thus, we propose that 

H1a: Monetary reward is positively related to solvers’ participation intention in crowdsourcing. 
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H1b: Monetary reward is positively related to solvers’ completion quality in crowdsourcing. 

 

3.2 Enjoyment 

In general, users are more willing to participate in the task when the enjoy solving the problem
[17]

. Solvers 

may be motivated by new tasks or interesting tasks and choose to complete the mission. Crowdsourcing tasks can 

stimulate users' interest and curiosity. The more fun users experience from the task, the more they are willing to 

accept and complete the task with high quality. After analyzing content contribution and community contribution 

of Wikipedia users, Xu and Li
[18]

 found that enjoyment has a positive impact on both behaviors of users, and the 

effect on content contribution is greater than the other. Thus, we propose that 

H2a: Enjoyment is positively related to solvers’ participation intention in crowdsourcing. 

H2b: Enjoyment is positively related to solvers’ completion quality in crowdsourcing. 

 

3.3 Cognitive effort 

Cognitive effort refers to the effort required to complete a task on a crowdsourcing platform. Psychologists 

have suggested that humans have only limited cognitive resources. Users need to make a cognitive effort in 

understanding the task requirements, thinking about new ideas, and proposing solutions when taking part in a task. 

And according to social exchange theory, people tend to reserve their efforts
[14]

. So when people expect to spend a 

lot of time and effort to complete a task, they are less willing to participate in it. In addition, when users need to 

spend a lot of effort to solve the task, they often pay the minimum value of the required effort to complete the task, 

which will affect the quality of the completion. Thus, we propose that 

H3a: Cognitive effort is negatively related to solvers’ participation intention in crowdsourcing. 

H3b: Cognitive effort is negatively related to solvers’ completion quality in crowdsourcing. 

 

3.4 Opportunity cost 

Opportunity cost reflects the hidden costs of resource scarcity and exclusivity
[8]

. When participating in a task, 

solvers lose the opportunity to complete another task, lose the time to rest, and lose time spent with family and 

friends, which are all part of opportunity cost. Similar to cognitive effort, opportunity cost can measure the loss of 

users in the process of participating in a task. Therefore, when the opportunity cost of completing a task is high, 

users are less willing to participate, which will also reduce the quality of task completion. Thus, we propose that 

H4a: Opportunity cost is negatively related to solvers’ participation intention in crowdsourcing. 

H4b: Opportunity cost is negatively related to solvers’ completion quality in crowdsourcing. 

 

3.5 Task complexity 

Task complexity refers to the sum of actions required to be performed and information cues associated with 

the task that need to be processed. Jiang and Benbasat
[19]

 believe that as task complexity increases, task performers 

need to invest more resources to complete the task. And when the time and effort that the participants need to 

invest increase to some extent, the participants will think that the reward they receive from the task is not worth 

their own investment and commitment. If the complexity of a task makes users think that they are not qualified for 

the task, the user will not participate for motivation to improve the ability. Therefore, as the complexity of the task 

increases, the positive effect of monetary reward and enjoyment on participation intention will be weakened. 

Meanwhile, compared with simple tasks, complex tasks will reduce the incentives from monetary rewards and 

enjoyment, thus affecting the quality of solutions submitted by users. 

Higher task complexity means that the task performer needs to take more actions and process more 

information, which means that the task performer needs to invest more resources to complete the task. When task 
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complexity is low, the negative effect of cognitive effort and opportunity cost on participation intention and 

quality is weak. With the increase of task complexity, required effort and opportunity cost will be more and users 

participation intention will be weaken. What’ s worse, the limited nature of resources restricts the quality of users' 

completion. In other words, the increase in task complexity will enhance the negative impact of cost factors on 

participation intention and completion quality. Thus, we propose that 

H5a: Task complexity negatively moderates the relationship between benefit factors and participation intention. 

H5b: Task complexity negatively moderates the relationship between benefit factors and completion quality. 

H5c: Task complexity positively moderates the relationship between cost factors and participation intention. 

H5d: Task complexity positively moderates the relationship between cost factors and completion quality. 

 

3.6 Participation intention and completion quality 

According to the theory of reasoned action, an intention to perform a certain behavior links the actual 

behavior to upstream antecedents. The stronger the willingness of users to participate in the project, the more 

effort they may put into finish the solutions, which can help improve the completion quality. So we propose that 

H6: Participation intention is positively related to completion quality. 

 

4. RESEARCH MOTHODOLOGY 

 

4.1 Experimental design 

This paper collects data to verify the model and hypotheses using experimental research methods, which is 

helpful to data collection and further analysis. According to the model, this paper designed two translation tasks with 

different complexity, and participants were randomly assigned to one of the tasks. Based on the examples provided 

that are consistent with the complexity of the translation tasks, participants should choose their participation 

intention first based on their feelings. Even if the participants choose low intention, they have to finish the task, so 

that this paper can get complete data. After completing the translation task, the participants need to fill in the 

questionnaire so that we can obtain the data of independent variables. Finally, according to the scoring standard of 

translation in national college English Test-6, the submitted translations will be evaluated so as to get the user's 

completion quality. 

 

4.2 Instrument development 

Instruments for most of constructs were adapted from prior relevant studies (as shown in Table 1). Slight 

wording modifications were applied to fit the research context, and all measures used seven-point Likert scale. 

Among them, monetary reward and opportunity cost were measured using items adapted from Sun et al. 
[9]

. 

Enjoyment was measured using three items derived from Xu and Li 
[18]

, and cognitive effort was measured with four 

items from Ye and Kankanhalli 
[20]

. As to the dependent variable participation intention, items were adapted from 

Zheng et al. 
[7]

.  

 

Table 1. Items of constructs in the proposed model 

Constructs Items Source 

Monetary 

Reward 

MR1: I will receive monetary rewards in return for participating in online tasks. 
[9]

 

MR2: Participating in online tasks can help me earn money. 

MR3: Seekers provide monetary rewards to task solvers. 

Enjoyment EN1: I find participation in crowdsourcing to be enjoyable. 
[18]

 

EN2: I have fun being a member of crowdsourcing. 
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Constructs Items Source 

EN3: Participation in crowdsourcing provides me with much enjoyment. 

Cognitive 

Effort 

CE1: I try very hard to understand task requirements in the platform. 
[10]

 

CE2: I need to put in effort into understanding firms’ task requirements. 

CE3: I need to input much time and effort to solve tasks in the platform. 

CE4: I need to put in time into solving firms’ problems. 

Opportunity 

Cost 

OC1: When participating in the tasks on Taskcn.com, I will lose the opportunity for good rest. 
[9]

 

OC2: When participating in the tasks on Taskcn.com, I will lose the opportunity to enjoy time with friends and 

family. 

OC3: When participating in the tasks on Taskcn.com, I will lose the opportunity to earn more money by doing 

other things. 

Participation 

Intention 

PI1: I intend to participate in this crowdsourcing contest. 
[7]

 

PI2: I will try to participate in this crowdsourcing contest. 

PI3: I am determined to participate in this crowdsourcing contest. 

 

4.3 Data analysis 

In this paper, structural equation modeling (SEM) will be used for data analysis for two reasons. First, one of 

the dependent variable - completion quality - is measured by objective data, which may not conform to the 

proportionality constraints and uncorrelated measurement errors of co-variance based SEM
[21]

. Second, since the 

model includes the formative factor of opportunity cost, PLS is more applicable 
[21]

. 

The data analysis found that (1) Monetary reward and enjoyment have positive effects on participation 

intention. Enjoyment can significantly improve the quality of the user's completion, and cognitive effort can 

reduce the quality of completion. (2) Task complexity negatively moderates the positive relationship between 

enjoyment and participation intention, quality of completion, while strengthens the negative effect of cognitive 

effort on participation intention and quality of completion. (3) The positive effect of monetary reward on 

participation intention are greater than the impact on quality of completion, while cognitive effort have greater 

effects on completion quality than on the participation intention of users. 

 

5. RESEARCH INNOVATIONS 

Compared with extant research, the innovations of this paper are as follows: 

First, based on social exchange theory, this paper proposed factors that affect the participation intention and 

completion quality of crowdsourcing users from the perspectives of benefit and cost, expanding the perspective of 

existing literature which mainly focus on benefit factors. 

Second, in addition to exploring the determinants of solvers’ participation intention, this paper also 

introduces the objective data of completion quality, which can explain to some extent why there are many 

solutions of low quality. On the one hand, most of the research on crowdsourcing user participation focuses on the 

user's willingness to participate, lacking rational use of objective data. On the other hand, some of the literatures 

have included actual participation in the model, but tend to use participation intention as a mediator of antecedents 

and actual participation. Motivated by these knowledge gaps, this study separately examines the factors affecting 

the user's willingness to participate and the quality of completion, and further analyzes the differences in the 

effects of these factors on the intention and quality. 

Third, this paper focuses on the role of task complexity, one of the task characteristics, in moderating the 

relationship between benefit cost factors and participation intention and quality of completion. The introduction of 

task complexity can provide more suggestions for designers of crowdsourcing projects to attract more users to 

participate in the project, and to improve the quality of completion to a certain extent. 
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Abstract：The aim of this study was to examine the critical factors affecting the adoption of mobile technologies in 

healthcare system of Bangladesh. Using the Unified Theory of Acceptance and Use of Technology (UTAUT) model as a 

theoretical framework, this study incorporates perceived reliability, price value as new factors that reflects the user’s 

reliability, beliefs and monetary concerns in the acceptance of mHealth services in the context of Bangladesh. A cross 

sectional survey questionnaire was used to collect data from 296 participants from general mHealth users in Bangladesh. The 

results demonstrate that performance expectancy, effort expectancy, social influence, facilitating condition & perceived 

reliability had significant influence on the intention to use mHealth services in Bangladesh. Surprisingly, price value (p>0.05) 

had no significant influence on adoption of mHealth services. The insights from this study could benefit mHealth services 

providers, agencies and policy maker in implementing more effective marketing strategies to increase the acceptability of 

this service. With the proposed model, it is possible to develop better mHealth services to meet the requirements of the 

common people based on widely available Smartphone. 

 

Keywords: mHealth; UTAUT model; perceived reliability; general users; Bangladesh. 

 

1. INTRODUCTION 

The digitalization of healthcare can increase efficiency and allows for the provision of better quality 

healthcare services, with many benefits to stakeholders 
[1]

. As an emerging field in the healthcare industry, 

mobile health service has been paid more and more attention in recent years
 [2]

. mHealth is defined as the use of 

portable electronic devices, i.e. mobile phones, patient monitoring devices, personal digital assistants (PDAs), 

sensors, wireless networks and other wireless devices for mobile voice and data communication over a cellular 

or other wireless network of base stations to provide health information. Recent evidences demonstrate that 

mHealth can be a blessing brought about by Information and Communication Technology (ICT) which is an 

alternative solution to resolve healthcare problem. It delivers healthcare services by overcoming geographical, 

temporal, and even organizational barriers. It has facilitated ease of access to health care for all and especially 

for female, the elderly and the poor who can now easily access medical advices through smart mobile phone. 

With unique features of mobile technologies, numerous mHealth projects are being implemented globally for 

healthcare delivery 
[3]

.  Mobile devices are used to acquire information where personal computers were not 

available; in that case, Smartphone are the sole device for the internet connection due to economical and public 

Wi-Fi access. In Bangladesh, although many health indicators show much improvement, until today, the 

healthcare sector of the country is left with significant accessibility and affordability challenges. Bangladesh as 

a whole has a severe shortage of hospitals, clinics, doctors, and nurses.  Surprisingly, Bangladesh has been 

recognized as one of 57 countries in the world with an imbalanced health system and facing a severe healthcare 

disaster due to insufficient skilled health workers including physicians, nurses and dentists and other healthcare 

resources 
[4]

.  
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Under these circumstances, alternative and cost-effective solution is essential for providing healthcare 

services in the context of Bangladesh. This ICT-enabled services can be an effective solution for the countries 

including Bangladesh where healthcare system faces various challenges. In Bangladesh, there is an increasing 

interest in engaging mobile systems in all aspects of citizens’ and customers’ daily life due to high penetration 

rate of mobile phone usages. The government has shown highest interest to attain the Digital Bangladesh Vision 

2021 by incorporating ICTs into its health delivery services. In the current study, the authors emphasized only 

on the delivery of health services via Smart phone only. 

As for mobile technology, there are over six nationwide independently owned cell phone operators with 

157 million subscribers. Nearly, 80% have mobile phone subscriptions in this country and a calculated 13.8% 

annual growth rate and 90.5 million internet users in Bangladesh and about 8.2 million are Smartphone users 
[5]

.  

In comparison to other developing countries, mHealth is at the infant stage in healthcare industry of Bangladesh 

where mHealth services have been evolved in the mid-1999. A total of 26 initiatives with direct or indirect 

associations with eHealth and/or mHealth have been undertaken in Bangladesh
 [6]

. On the other hand, Different 

public and private hospitals, nongovernment organizations (NGOs), and private organizations have introduced a 

number of eHealth programs and services over the time.  

In order to achieve the sustainable health development goals, the government invested huge amounts of 

budget for eHealth system and has extended their resources to the training of doctors, administrative staffs and 

nurses to ensure the effective utilization of eHealth services. In the context of healthcare challenges, mHealth is 

being promoted as a route to cost effective, equitable and quality healthcare in Bangladesh
 [7]

.  

Although, the growth of mHealth and its potential benefits is incredible, but the adoption of mHealth remains 

still low in the context of Bangladesh. Khatun, Heywood 
[8]

 conducted a study on mHealth over 4915 randomly 

selected respondents from a remote rural district in Bangladesh. They found that only 5% of respondents used 

the services on their mobile phone. A study by Sorwar, Rahamn
 [6]

 reported that few citizens were aware of 

mHealth services and perceived them as potentially useful. But the adoption rate of mHealth among the general 

people in Bangladesh is very insignificant. They are not much aware about the mHealth services. A large 

number of mHealth projects have not been successfully implemented in the existing health system and adopted 

by users. Many telemedicine/mHealth projects have been discontinued over the years and are dysfunctional 

whereas mHealth service is not well accepted by its citizen 
[9]

. But, not all of its users employ mobile phones to 

adopt health services and only a small minority of them continues using the services.  mHealth services are 

being introudced in Bangladesh with the intention of improving the access of healthcare to all citizens, quite a 

few number of researchers have addressed the related issues of such technology. These raise the questions why 

and what factors affect mHealth adoption. So, the question arises, ‘‘What are the key factors affecting the 

adoption of mHealth services among general people in Bangladesh?”  Furthermore, a considerable number of 

studies in different contexts of various countries have focused on the factors that impact the adoption of 

mHealth services. 

From a practical point of views, pinpointing the variables that influence the usage of mHealth in 

Bangladesh would increase the capacity of decision makers in applying proper efficient strategies for increasing 

the usage of mHealth through controlling and manipulating the independent variables. But Little is known about 

the adoption behavior of mHealth in the context of Bangladesh and it is not clear what factors affecting the 

adoption of mHealth in Bangladesh. Furthermore, the gap in the mHealth literature in Bangladesh would be 

bridged by proposing a comprehensive conceptual model, which scrupulously clarifies the use of mHealth 

services from the perspective of Bangladeshi users.  
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2. REVIEW OF LITERATURE 

Williams, Rana
 [10]

 revealed that there are many journals and conferences publishing UTAUT research, 

with contributors from many regions although the majority is unsurprisingly from the developed countries. Few 

previous studies have been examined from patients’ perspective. Lim, Xue 
[11]

 revealed that Perceived 

Usefulness and Self-efficacy positively predicted the intention to use mobile phones to seek health information. 

Phichitchaisopa and Naenna 
[12]

 found that the factors with a significant effect on mHealth adoption are 

performance expectancy, effort expectancy, facilitating conditions and behavioral intention on technology 

adoption. Rana, Dwivedi 
[13]

 explored that performance expectancy and facilitating conditions have significant 

influence on IT usage while effort expectancy and subjective norms do not influence on IT adoption. Shareef, 

Dwivedi
 [14]

 shown that customer attitude (CA), perceived usefulness (PU) and perceived ease of use (PEoU) are 

vital factors affecting the acceptance of the technology. Lee and Han 
[15]

 demonstrated that performance 

expectancy, effort expectancy, social influence, technology anxiety, and resistance to change had a significant 

impact on the users’ behavioral intention to adopt mHealth services.  A meta-analysis conducted by Sun, Wang 
[2]

 indicated that perceived usefulness, perceived ease of use, perceived vulnerability and perceived severity all 

have significant impacts on individual attitude, while perceived usefulness, perceived ease of use, subjective 

norms, trust, perceived risk and attitude significantly influence behavioral intention.  

Surprisingly, there has been a constant demand for high reliability and maintainability of the systems due to 

lifetime threats after improper treatment.  So, perceived reliability is critical to user satisfaction and usage 

intentions on the interactive IT because it reflects a capability of the IT to perform the promised service 

dependably, safely, and accurately. Technical reliability plays a pivotal role to induce customer to adopt 

technology-based self-service. Furthermore, many researchers identified that reliability is an important factor of 

technology-based service quality 
[16]

. According to Venkatesh, Thong 
[17]

, in the customer context, price issues 

were found to be critical and received particular interest from customers when they were in the process of 

accepting or rejecting innovative services.  In addition, customers seem to be weighing up the utilities received 

and the financial cost of using a new technology. So, Perceived reliability and price value play vital role in 

accepting or rejecting the services in Bangladesh context. Thus these two variables were included into the 

UTAUT model developed by Venkatesh, Morris 
[18]

. In contrast, the studies on health technology adoption 

behavior from the perspective of general patients are relatively rare. This lack is a divergence for the increasing 

prevalence of health technology. Whereas most academic concentration has gone to understanding user 

acceptance of technology in organizations, some recent studies have extended the scope of the research to 

consumer context 
[19]

. Surprisingly, few or no research have been conducted on investigating the factors 

affecting adoption of mHealth services on general people in the urban areas of Bangladesh
 [20].

 In the mobile 

context to the best of our knowledge, no research has yet studied mHealth adoption behavior of general people 

by extending the perceived reliability and price value through UTAUT variables in Bangladesh.  

 

3. THEORETICAL FRAMEWORK AND HYPOTHESES DEVELOPMENT 

Technology acceptance research is being dominated by the Technology Acceptance Model (TAM) and 

UTAUT, which are widely accepted for examining IS adoption behavior. Some of the theories and models that 

have been widely accepted and applied to explain the technology acceptance. The Unified Theory of 

Acceptance and Use of Technology (UTAUT) is the latest derivative of TAM. The UTAUT model has been 

empirically tested and proven superior to other prevailing competing models 
[21]

. The UTAUT model aims to 

analyze any technological innovation acceptance and usage intention in consumers’ point of view.  Many 

previous studies confirmed the acceptability of UTAUT model in mobile technology in healthcare context. 

However, this study differs from the aforementioned studies as it expands the range of factors that might impact 



The Eighteenth Wuhan International Conference on E- Digital Transformation                                        129 

the use of mHealth within the context of Bangladesh. Given the complex environmental, cultural, and social 

paradigm in Bangladesh, researchers adopted perceived reliability and price value as two additional construct 

that affect consumer’s behavioral intention to adopt mHealth services in Bangladesh. The extended proposed 

model is shown in figure 1. 

 

Figure 1 Research Model (Extension of UTAUT Model) Adapted from [Koenig-Lewis, Palmer [22], 23] 

 

Performance expectancy is defined as “the degree to which an individual believes that using the 

Information System (IS) will help him/her to attain gains in job performance” 
[24]

. Performance expectancy in 

the context of mHealth usages is about how a user expects a technology will help to solve a health problem. 

Hoque, Bao 
[25] 

have found that PE is one of the significant determinants of users’ behavior intention to use 

mHealth.  EE is defined as “the degree of ease associated with the use of the system” 
[26]

. Users feel connected 

to technologies that are convenient and simple to use 
[27]

. The easy accessibility of a technology tends to 

motivate users, making them highly inclined to adopt the technology. EE has been identified as an important 

factor directly influencing users’ intention to use mobile health 
[2]

. SI is “the extent to which an individual 

perceives that important others believe he or she should apply the new system” 
[26]

. Social influential factors, 

such as affiliation and perceived popularity of a new technology, also have an impact
 [28]

. 
[2] 

reported that SI 

affects the behavioral intention to use mobile health services. Facilitating condition is defined as “the degree to 

which an individual believes that an organization and technical infrastructure exists to support the use of the 

system” 
[26]

. A study by Boontarig, Chutimaskul 
[29]

 suggested that FC positively influences the behavioral 

intention and use of Smartphone for health services. Lee, Lee
 [30]

 defined reliability as the degree to which a 

consumer believes a new technology will perform a job consistently and accurately. In addition, perceived 

reliability has significant influence on behavioral intention of adopting mHealth services
 [29].

 Price value is 

defined as “consumers’ cognitive tradeoff between the perceived benefits of the applications and the monetary 

cost for using them”
 [22].

 Among so many reasons, the shedding of light on transaction cost analysis, the authors 

can infer that price-value could be a strong determinant in capturing consumers’ behavior for mHealth adoption 
[31].

 On the other hand, Behavioral intention was operationalized as the degree to which a person perceives 

his/her willingness to use mHealth services 
[32].

 Behavioral intention and actual usage behavior are highly 

correlated and behavioral intention is a predictor of actual use behavior of health technology adoption. On the 

basis of the extant literature review, the following hypotheses were postulated; 

H1: Performance Expectancy positively influences the behavioral intention to adopt mHealth services. 

H2: Effort Expectancy positively influences the behavioral intention to adopt mHealth services. 

H3: Social Influence positively influences the behavioral intention to adopt mHealth services. 
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H4: Facilitating condition positively influences the behavioral intention to adopt mHealth services. 

H5: Perceived Reliability positively influences the behavioral intention to adopt mHealth services. 

H6: Price Value positively influences the behavioral intention to adopt mHealth services.  

H7: Behavioral Intention positively influences the behavioral intention to adopt mHealth services. 

 

4.  RESEARCH METHODOLOGY 

The target population for this study was the general inhabitants of Dhaka City, the Mega and Capital City 

of Bangladesh where most of the citizens use smart phone with the highest internet penetration. This study 

recruited general participants from Dhaka City due to 100% network coverage allowing access to mHealth 

services from anywhere and anytime. Due to lack of list of mHealth users, Simple convenience sampling 

method was used as survey instrument with judgment sampling method in some aspect. Items selected for the 

constructs were mainly adapted from literature and modified to fit the specific technology studied in the context 

of developing countries including Bangladesh. Furthermore, the literature review, discussions with 

academicians, researchers, medical experts and personal experiences helped in the generation of scale items.  

A structured questionnaire was originally developed in English, and then translated into the local language 

(Known as Bangla) by a professional translator, a native Bangla speaker with an excellent command of the 

English language and good knowledge of mHealth, ensuring that both versions were considered to be similar by 

a group of experts. Respondents were screened for whether they had ever used mHealth services. The interviews 

were conducted over a period of three weeks by a team of three interviewers who were well-trained and 

professional in conducting the personal interviews. To contact with the respondents, trained interviewers from a 

professional research firm randomly approached people in public places or mall-intercept and asked them to 

participate in face to face interview. A 5-point Likert scale ranging from (1) “strongly disagree” to (5) “strongly 

agree” is used for measuring the desired constructs. The researchers distributed 323 questionnaires initially, and 

304 were returned, resulting in a 94% response rate. Eight incomplete questionnaires were excluded from the 

analysis. After removing the incomplete cases and outliers, 296 valid responses were obtained for the analysis. 

In this study, the participation of the respondents was completely voluntary and no incentive or gift was given in 

order to avoid the biasness. Data management and analysis was performed using smart PLS 2.0.  

 

5.  RESULT AND DISCUSSION 

The demographic profiles of the respondents indicated that the majority of the respondents were female 

(56%). Participants were in the range of different age level. Majority of the respondents were graduate (71%), 

post graduate (28%) and PhD holders (1%). Experiences in using mHealth were 1 to 3 years (61%), whereas 

experiences in using mobile phone were more than 5 years (86%).  

 

5.1   Measurement Model 

The following table 1 shows that all the constructs used in the research model have Cronbach’s alpha and 

composite reliability values of more than 0.80, which is higher than the threshold value recommended by 

literature. The measurement model shows that AVE are ranged from 0.681 to 0.805, whereas items loading 

ranging from 0.773 to 0.921 are higher than the threshold level recommended by literature. Therefore, 

conditions for convergent validity requirement were satisfied. The calculated square root of AVE was greater 

than the corresponding correlation, Confirming the discriminant validity of the data. 
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Table 1  Reliability and Convergent Validity 

Constructs No. of Items Items Loading CR AVE Cronbach’@ 

Performance Expectancy 4 0.85-0.87 0.89 0.75 0.89 

Effort Expectancy 4 0.83-0.87 0.91 0.72 0.87 

Social Influence 4 0.87-0.89 0.93 0.76 0.90 

Facilitating Condition 5 0.80-0.88 0.93 0.73 0.91 

Perceived Reliability 4 0.78-0.89 0.91 0.72 0.87 

Price Value 3 0.87-0.92 0.93 0.80 0.88 

Behavioral Intention 3 0.86-0.89 0.91 0.76 0.84 

Actual Usage 4 0.77-0.88 0.89 0.68 0.84 

 

5.2   Structural Model 

The bootstrapping method was used to test the hypothesized relationship at a level of significance of 0.05 

(p<0.05). In this stage, the study tests the relationship between dependent and independent variables by path 

coefficient (β) and t-statistics at a level of significance of 0.05 (p<0.05) shown in table 2. The results show that 

PE (t=2.210, β=0.181), EE (t=2.045, (β)=0.201), SI (t=1.997, β=0.136), FC (t=2.423, β=0.250), PR (t=1.990, 

β=0.173), BI (t=4.832, β=0.372), and had a significant effect on general people’s intention to adopt mHealth 

services. Thus, H1, H2, H3, H4, H6 & H7 were supported. However, surprisingly, price value (t=0.579, β=0.034) 

had no significant effect on general people’s intention and actual use of mHealth services. So, H5 were not 

supported.  

Table 2 Testing The Hypotheses in The Structural Model 

Hypothesis Relationship β Std error P-values Decision 

H1 PE -> BI 0.181 0.082 0.027 supported 

H2 EE -> BI 0.201 0.097 0.041 supported 

H3 SI -> BI 0.136 0.069 0.046 supported 

H4 FC -> BI 0.250 0.104 0.015 supported 

H5 PV -> BI 0.034 0.054 0.562 Not supported 

H6 PR -> BI 0.173 0.086 0.047 supported 

H7 BI -> AU 0.372 0.076 0.000 supported 

 

6. DISCUSSION 

This study added on trust based construct (Perceived Reliability) and resource based construct (Price value) 

to the core determinants of the UTAUT model. Regarding the phenomenon that the adoption rate and usage of 

mHealth are still marginal, the findings of the study are in agreement with the result of previous studies on the 

application of UTAUT model in mHealth adoption. Results indicate that the extended UTAUT is a good 

predictive model of general people’s intention to use mHealth services. Out of the seven constructs, Effort 

expectancy and Facilitating condition have the highest positive impact on the intention to use mHealth services 

in comparison to other constructs.  

In this study, Performance expectancy is found to have significant impact on behavioral intention to adopt 

mHealth services. This is somewhat inconsistent with
 [33]

. This is not surprising, since study found that PE and 

EE have a significant influence on physician adoption of electronic medical records (EMR) 
[34]

. As presented in 

the results section, PE was observed to be among the strongest factors predicting actual use behavior. Other 

results of this study showed that there is a significant relationship between Effort Expectancy and Behavioral 

Intention. The result of this study is consistent with the results of 
[35]

 and 
[36]

. Veer AJ 
[37] 

demonstrated that PE, 

EE, and SI are highly related to behavioral intention to use eHealth/mHealth. In our study, Facilitating 
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Condition (FC) is found to have significant impact on behavioral intention to adopt mHealth services. 

Surprisingly, this is the inconsistent with the findings of 
[38]

 that their study did not find any significant 

relationship between FC and elderly’s behavioral intention and actual use of mHealth services. 

On the other hand, Perceived reliability has a significant impact on the adoption of mHealth. This is not 

surprising, perceived reliability play vital role in technology adoption behavior. This finding is supported by the 

previous studies. Reliable technological function assists customer to get favorable outcome. Accurate and error 

free performance of self-service technology (SST) i.e. reliability of SST leads customer to favorably evaluate 

SST 
[39]

 and favorable evaluation of services leads customer to exhibit positive behavioral intention. On the 

other hand, Moon Taesoo 
[40] 

demonstrated that perceived reliability plays significant influence on behavioral 

intention to adopt the information technology. This result is consistent with the findings reported in the IS 

literature by multiple researchers 
[41]

. It is somewhat surprising that price value has no significant effect on 

behavioral intention to use which is supported by Koening-Lewis
 [42]

. This is supported by Xie, Wu 
[43]

. So, it is 

confirmed that price value was less salient to the general people who are health conscious. Whereas, this finding 

is inconsistent with the research conducted by 
[44]

. Accordingly, customers usually engaged in a trade-off 

process between the cost of using mobile technologies and the benefits recognized 
[45]

. But this finding is 

supported by
 [46]

.  

 

7. CONCLUSION 

The successful adoption of mHealth depends on the engagement of end users, i.e. Hospitals, physicians, 

nurses and patients etc. This study is the milestone for developing countries to examine factors affecting the 

adoption of mHealth services especially in Bangladesh. This is in addition to see how using such system could 

contribute to the Healthcare providers in term of behavioral intention and actual usage behavior. So, the 

UTAUT model with extension of perceived reliability and price value was proposed to test the hypotheses. This 

study confirmed that in addition to agreement with the original construct of the UTAUT model, perceived 

reliability is vital for the adoption of mHealth in Bangladesh. Surprisingly, price value was not positively related 

to behavioral intention to adopt mHealth services. For achieving greater adoption and use of mHealth services, 

an effective roadmap needs to be set and followed by both public, private and NGOs level healthcare providers.  

On the other hand, the findings have theoretical and practical contributions to the extant literature. Firstly, this 

study produces new quantitative knowledge about the factors that influence the usage of mHealth in Bangladesh.  

Secondly, this study tested the extended UTAUT model in a new context (i.e. Bangladesh) and new 

technological services (i.e. mHealth services). Thirdly, the integration of two additional variables with the 

UTAUT model is unique in the literature as, to date, no such combination has been done in developing countries 

including Bangladesh. This integration of the two additional variables has contributed to increasing the 

predictive power of consumer usage of mHealth services in Bangladesh. 

Practical Implications can be embraced by Bangladeshi decision makers in order to increase the level of 

mHealth usage among Bangladeshi users. This is done by manipulating the effective variables from each model 

which were proved to have significant influence over adoption intention and actual usage behavior among 

Bangladeshi mHealth users. Thus, mHealth services providers should consider the role of PE, EE, FC, SI and 

PR in increasing the level of intention and usage, when using mHealth services. Furthermore, mHealth services 

providers should increase the level of service reliability through continuous attention on maximizing their 

overall support for mHealth end-users at any time and under any circumstances. With regard to monitoring and 

controlling PE, EE, FC, SI, PR, it is essential to focus particularly on the role of FC, which has the highest level 

of influence over mHealth usages among Bangladeshi users. Hence, healthcare organizations and decision 

makers should consider that Bangladeshi mHealth users, particularly the youth, on middle-sized income, and 
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educated, start being more individualistic when using highly individualistic IT services (i.e. mHealth). FC 

should also be implemented in order to raise the level of personal customization in mHealth services. The 

findings of this study will be helpful for the policy makers, services providers and agencies to develop the 

effective mHealth campaign. The finding has important implications for developing marketing strategies in 

order to convince the general people to adopt mHealth as preventive tool. 

In order to get a more representative sample to the whole population, future studies should extend to the 

whole geography of Bangladesh by including participants from urban and non-urban areas. Moreover, future 

research can include new variables such as perceived security and perceived privacy due to the importance of 

these two factors in health information dealings. 
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Abstract: Nowadays, the information technology has been widely used in teaching activities, enabling more and more 

teachers to improve and facilitate their ways of teaching and communicating. However, how does IT usage exert influence 

on teaching self-efficacy, especially in university classes, still needs to be further studied. Based on Bandura’s self-efficacy 

theory, and literature review of flipped classroom which is the most representative and latest application scenarios of 

information technology, we try to identify applicable conceptual dimensions of teaching self-efficacy of university faculty 

and to construct a research model of influencing mechanism of IT usage on faculty’s teaching self-efficacy. Further study 

directions are suggested at the end of the research. 
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1. INTRODUCTION 

Since the 1970s and 1980s, with the promotion of information technology (short for “IT”) represented by 

multimedia, computer and Internet, big data, and artificial intelligence, human society has increasingly entered 

the information age. Nowadays, Information technology has been integrated into every aspect of human life, and 

has greatly enhanced productivity. The application of information technology in higher education is also general. 

Information technology has significantly improved the teaching methods of university education, but studies on 

how IT usage exerts impact on faculty’s perceived teaching self-efficacy are still rare.  

In China, Guidelines of the National Program for Medium- and Long-Term Educational Reform and 

Development (2010-2020) listed “The acceleration of educational informatization” as one of the primary 

missions of national education reform in the next decade. Since 2010, from the official (the Ministry of 

Education) to institutions, the value of information technology has been addressed of many times and great 

changes have already taken place, such as educational concept, teaching objective, teaching mode, teaching 

process and media.  

Teaching efficacy is defined as teachers’ belief that can have a positive effect on students
[1]

. Teachers’ 

perceptions of teaching efficacy have a positive influence on teaching performance and students’ learning 

achievement
[2]

. In other words, if a teacher is confident in his/her teaching behavior, he/she will have more 

enthusiasm and initiative to overcome the difficulties in teaching process.  

Nowadays, the application of information technology in education is wildly distributed in numerous 

education scenarios, including classes in universities. There have been a number of studies discussing the 

teaching efficacy of primary and secondary school teachers. However, little is known about the teaching efficacy 

of university faculty. With the help of information technology, which has greatly enriched the teaching methods 

and communication ways, teachers are enabled to do more for the understanding of students.  

In case of higher education field which is much different from primary and secondary education, the 

learning behaviors of university students in the classroom of universities are more mature and independent. How 

does university faculty enhance their belief about controlling the classroom, realizing full communication and 
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interaction with students and finally improving the teaching effect through the application of information 

technology still needs to be further studied. The interest of this study lies on first, how does information 

technology usage enhance the perceived teaching self-efficacy of university faculty; second, the factor structure 

of faculty’s teaching self-efficacy in university classes. 

 

2. CONCEPTUAL FRAMWORK 

2.1 Teaching self-efficacy and its construction 

Researchers have given many definitions of self-efficacy. Among these definitions, Bandura's definition of 

self-efficacy is the most classical. In 1977, Bandura introduced the concept of self-efficacy, which refers to the 

belief that one has the ability to take action (efficacy expectancy) and to gain a certain result (outcome 

expectancy), which was further divided into two parts, the efficacy expectancy and outcome expectancy
[3]

. The 

concept of self-efficacy, since it was put forward, is strongly associated with its application context. Researchers 

did notice the value of self-efficacy theory in the field of education. In order to match the specific context, many 

researches were conducted with regard to finding out the exact concept and construction of teacher’s perceived 

self-efficacy.  

Contemporary education emphasizes the cultivation of students as active seekers and processors of 

knowledge and information. In the context of education, in terms of students' growth, teachers' own 

development and school education's pursuit of effectiveness. Teacher's perceived efficacy is their belief about 

the ability to exert impact on results of students' motivation and learning. Dembo and Gibson
[1]

 (1984) defined 

teacher efficacy as "the degree to which teachers think they have the ability to influence students' learning" and 

they believed that it is composed of two dimensions, general teaching efficacy (GTE) and personal teaching 

efficacy (PTE). These two dimensions correspond to efficacy expectancy and outcome expectance in Bandura’s 

theory. The former refers to teachers' judgment of the relationship between teaching and learning, in other word, 

a general view and judgment of the role of educational behavior in the development of students' mind and ability; 

the latter refers to teacher’s own cognition and evaluation of his/her teaching effectiveness. In 1990, Woolfolk 

and Rosoff indicated that these two dimensions (outcome expectancy and efficacy expectancy) are 

independently related to teachers’ attitude about the class management (strict management vs loose 

management), students control (student control ideology: intrinsic control vs extrinsic control) and motivational 

orientation (autonomy vs control)
[4]

. It means these two dimensions can be studied separately. 

Since self-efficacy is a highly contextualized construct
[5]

, self-efficacy theory holds that the best predictors 

of behavior in specific situations are individuals' self-perceptions within those situations
[6]

. So, we need to 

propose a proper definition and construction of faculty’s teaching self-efficacy in context of higher education. In 

analogy to Woolfolk and Rosoff’ s research, we do a similar analysis. In university’s class, the class 

management tend to be looser than its counterpart in primary and secondary school. University faculty tend to 

pay more attention at students’ ability of effectively acquiring knowledge rather than knowledge itself. Ashton 

and Webb (1986) defined teaching efficacy as personal beliefs about capabilities to help students learn
[7]

. 

According to Bandura’ s theory, faculty’s teaching self-efficacy, in higher education context, can be defined as 

belief that one has ability to effectively instruct and teach students and enable them to gain the ability to 

proactively acquire necessary knowledge that they need to solve issues. Certainly, it includes two dimensions: 

general teaching efficacy (GTE), which refers to the belief about effective instructing and knowledge imparting 

activities; personal teaching efficacy (PTE), which refers to the belief about the direct causal relationship 

between those activities and students’ ability enhancement and sense of gain in learning. Technically, in this 

research we put higher priority to PTE, because it is closer to Bandura’s original and essential meaning of 

efficacy, which is one’s belief about the ability of taking action.  
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2.2 The determinants of self-efficacy in general 

According to Bandura’s self-efficacy theory, the perceived self-efficacy mainly comes from four main 

sources, (1) Direct feedback of one’s own behavior, (2) Watching and analyzing others’ behavior outcomes 

(Modeling) , (3) Social persuasion, (4) Emotional and psychological states
[8]

. We can also call them antecedents 

of self-efficacy. The contention can be drawn from the Attribution theory, that the perceived sense of 

self-efficacy derives from attribution of external and internal causes
[9]

. External causes include the attribution, 

complexity, or environmental factors of tasks of missions, as well as other person’s behavior outcomes; internal 

causes include the motivation, ability, performance strategies, as well as one’s physical and mental condition 

and so on. External factors often affect self-efficacy indirectly through internal factors.  

2.2.1 External causes 

The main source of external factors is the task itself. External factors exert an indirect influence on 

self-efficacy through cognitive processing, and individuals form sense of self-efficacy by evaluating and judging 

the attributions and complexity of the task. That is to say, external factors can only affect self-efficacy through 

cognitive processing. First, the attributions of a task are confirmed to be important. In the workplace context, 

one’ s judgement about if he/she could complete a certain task depends on the task independence (other 

coworkers’ involvement in order to complete the job) and resources needed. The second factor is the task 

complexity, which refers to the number of processes, steps, components and uncertainties of the task. Thirdly, 

the environment pertains to the task is also important. For example, when an individual works in a noisy or 

dangerous environment, his or her mental state will change greatly compared with that in a quiet and safe 

environment, which will significantly reduce the individual's perception of self-efficacy.  

In the meantime, watching and analyzing other person’s behavior outcomes can also affect one’ s efficacy 

judgement. As is known that, “People partly judge their capabilities in comparison with others”
[10]

. One can 

model the construction of self-efficacy through the information of other people’ s success of failure when they 

do the similar tasks. Besides, experiences from other people can also partly determine one’s ability to overcome 

boredom, anxiety, distraction, as well as one’s duration of persistence in face of difficulties. By observing others, 

one can gain information about the time and effort required to accomplish similar tasks. 

Last but not least, social persuasions may also exert influence on one’s efficacy judgement. Different from 

their direct experience of one’s own or experience gained by observing others, social persuasion lacks the 

restoration of the actual situation of certain tasks, and individuals cannot form self-efficacy completely just by 

being persuaded. It is noted that, the personal status, prestige and professionalism of the persuader have a 

decisive influence on the effectiveness of social persuasion. When faced in difficulties, encouragement from 

person with high authority will greatly increase one's effort and persistence
[11]

. In the meanwhile, the ways of 

verbal persuasive feedback also play an important role. Compared with other types of encouragement, the 

positive evaluation of one’s ability is more conducive to the improvement of self-efficacy, especially in the early 

stage of the formation of individual ability. Moreover, frequent feedback can increase the accuracy of 

self-efficacy as well as motivation
[9]

. 

2.2.2 Internal causes 

The internal causes of self-efficacy establishment include one’s knowledge and skills, physical and 

emotional states, personality, performance strategies, as well as one’s efforts spent. Like other influencing 

factors, they also need to be processed by individual cognition before exerting influence. First of all, the 

influence of individual knowledge and ability on self-efficacy is obvious. Having richer knowledge and 

corresponding ability on certain tasks makes individuals have strong confidence in completing more similar 

tasks, thus inspiring higher task-oriented self-efficacy. In order to maintain a high level of knowledge and 

ability-oriented self-efficacy, individuals need to constantly update their knowledge bank and improve their 
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abilities through constant exercise and practice. It has been confirmed that people with Type A personality, 

compared with Type B personalities, are more aggressive when it comes to tasks and difficulties, it is partly 

because type A people are more confident with his/her ability and more optimistic about the outcome of actions.  

In a relatively long time, knowledge, abilities, and personalities are relatively stable causes compared with 

performance strategies, physical and emotional states, and efforts spent.  

Physical and emotional states can also exert influence on self-efficacy in specific situations. People feel 

confident at doing things when they are in good physical condition
[12]

. In the meantime, self-efficacy is 

influenced by individual’s mood too. As mood is an unstable and variable cause in the process of self-efficacy 

establishment, the mechanism may be more complicated. Generally, in a cheerful mood, individuals tend to take 

the task more easily, which helps to improve their self-confidence. When in sad or even depressed mood, people 

tend to have negative opinion of themselves and thus reduce sense of efficacy. It is also worth noting that there 

is often an interaction mechanism between emotional state and self-efficacy. When one’s self-efficacy increases 

or decreases, his/her emotional state will also change accordingly. High level of self-efficacy is conducive to the 

formation of an optimistic and happy mood, while low efficiency will often push individuals into low mood, or 

even depression. 

2.3 IT usage in university teaching 

After 20 years of construction, remarkable achievements have been achieved in higher education 

informatization infrastructure. With the network bandwidth and coverage widen, equipment and technology 

updated constantly, digital education resources are more and more abundant and available to university students 

and teachers. As the cost of acquisition of these resources continues to decrease, the atmosphere of "learn 

anytime, learn everywhere " is forming in students communities. Correspondingly, the idea of teaching 

anywhere, anytime is also spreading among teachers. Information technology has played an important role in 

modern development of higher education. In 2016, Kevin Carey even predicted the end of college and the 

coming rise of universities of everywhere
[13]

.  

Informatization of college teaching began with the widespread use of massive open online courses (short 

for “MOOC”). With the rapid development of MOOCs, High-quality educational resources are no longer the 

privilege of a few social elites. Many world-known universities have set up their platform of online courses, 

among them have formed platform leagues such as edX and Coursera. In China, Tsinghua university, Peking 

University, Fudan university and other universities have joined these international leagues，including almost all 

of the 985 colleges and universities. MOOCs are only the primary form of Information technology’s application 

in university teaching. After nearly 10 years of development, MOOCs have experienced fast technology upgrade 

and form of innovation. However, many challenges yet being ahead. Although MOOCs make college classes 

more and more accessible, they still cannot completely replace classroom teaching in that the lack of effective 

teaching effectiveness feedback mechanism, lack of course learning certification, low user engagement and low 

sustainability. Actually, MOOC is nothing more than a replay of college classroom teaching on the Internet, 

where a teacher may be faced with thousands of students behind computer screens. Invariably they are still 

listening passively and without any forms of interaction.  

In order to improve these shortcomings, making information technology better serve university teaching, 

the flipped classroom rises in response to the proper time and conditions. The so called “flipped classroom” is a 

new type of teaching mode in the information environment, in which course teachers provide learning resources 

in the form of teaching video, students watch and learn teaching video and other learning resources before class, 

and students complete their homework with teachers, answering, collaborative inquiry, interactive 

communication and other mutual activities proceeding together in classroom
[14]

. Flipped classroom overturns the 

traditional teaching model of "teachers teaching + students doing homework". The process of internalizing 
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knowledge is proceeded after class in traditional teaching, whereas the counterpart of flipped classroom is 

proceeded just in class. As is known that digestion and assimilation of knowledge is far more important than 

teaching itself, the method of flipped classroom bring more improving possibilities to modern university 

teaching.  

With the help of information technology, flipped classroom has been strengthened in many aspects. First, 

teachers can select learning materials (such as videos, PPTs or courseware) for students from a curriculum bank 

with relevant knowledge points. These teaching contents are well produced, most of which are from famous 

teachers or famous educational institutions
[15]

. Compared to teaching in class in person, these learning materials 

can maintain higher stability ensuring the quality of teaching. A complex knowledge point can be divided into 

many short teaching video sessions of 10-20 minutes and be pushed to students in a relatively rational logic. 

Before class, using online or offline media players, students can pause and playback the teaching content even 

for many times, which is conducive to students' thinking in learning and the improvement of independent 

learning ability. Students do not have to be nervous, worried about the omission of knowledge, so the learning 

atmosphere can be relatively relaxing. Secondly, flipped classroom is committed to building a comprehensive 

and interactive online learning platform. In this platform, students not only can learn online courses, they can 

even directly ask questions to teachers or other students online without waiting for the next time of offline class, 

and share their learning experiences. The efficiency of interaction and communication has been significantly 

improved. Thirdly, the curriculum management system can be embedded into this platform, and teachers can 

make use of this management system to keep track of students' learning progress, homework scores and 

knowledge shortfalls at any time
[14]

. This means that teachers are enabled to receive feedback data which is 

intelligent, in real time and from multiple dimensions.  

In flipped classroom, teachers devote most of their energy to students’ knowledge assimilation, instead of 

imparting knowledge. Information technology has greatly facilitated this process in many ways, such as 

providing high quality learning materials, improving mutual communications, and delivering real-time 

information. 

 

3. RESEARCH MODEL CONSTRUCTION 

Flipped classroom has many new features, the goal-oriented teaching method of which has greatly 

improved the traditional teaching mode. Therefore, it is of great practical significance to study the influence of 

flipped classroom method on teachers' teaching self-efficacy in the context of IT usage. According to the 

classical self-efficacy theory, various information sources that affect self-efficacy need to be cognitively 

processed by individuals to form a sense of self-efficacy for a particular task. The influencing mechanism of all 

the external or internal causes on university teachers’ self-efficacy in the context of flipped classroom teaching 

is studied in the next. We will discuss the impact of flipped classroom on college teaching respectively. 

3.1 Attributions and complexity 

According to Bandura’s theory, the attributions and complexity of university teaching exert certain 

influence on teacher’s self-efficacy. As flipped classroom is the latest application scenario of information 

technology in teaching, its influence on traditional university teaching is a lot. First, one of the most important 

features of university teaching is the emphasis on independent learning. One of the most important goals of 

university teaching is to enable students to complete their learning tasks as independently as possible. Flipped 

classroom, by pushing well-made teaching video and courseware, provides students with a convenient 

opportunity for independent learning. Secondly, with the application of information technology, the 

interdependence of teaching activities is greatly changed, in that, teachers can be freed from the onerous 

activities of teaching preparation and lesson planning, and it is more flexible in the time and space for course 
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preparation. In traditional teaching, teachers are constrained by time and space in lesson preparation. For 

example, teachers need to prepare lessons one or two days before class. It is easy to forget if the preparation is 

too early, and it is too hasty if the preparation is too late. In flipped classroom method, the lesson preparation 

time is relatively flexible, well-made course bank has enough learning materials, teachers only need to prepare 

themselves with open mind and systematic knowledge reserve about what is going to be discussed in class. 

Thirdly, flipped classroom equipped with information hardware and software can be regarded as an innovative 

and systematic teaching solution. this makes the teaching process much simpler and more focused. Teachers no 

longer have to spend much of their effort on explaining knowledge points, instead, they can devote more energy 

to helping students understand and apply knowledge.  

The core of flipped classroom is to use information technology to change the basic logic of teaching 

process, thus changing the attributions and complexity of teaching activities. By analyzing and perceiving these 

changes, teachers rebuild their perception of teaching activities, in other words, they rebuild their belief that they 

can successfully complete teaching activities (efficacy expectation). On the other hand, Many successful cases 

of flipped classroom can also enhance teachers' confidence that the information-based teaching method will 

successfully improve teaching quality. 

Based on the above-mentioned improvement of the attributions and complexity of teaching activities in 

flipped classroom, we put forward the first hypothesis: 

H1: The improved attributions and complexity of teaching process by IT usage have a positive effect on 

teachers’ belief that they can successfully complete teaching activities (efficacy expectation). 

H2: The improved attributions and complexity of teaching process by IT usage have a positive effect on 

teachers’ belief that IT based teaching method will successfully enhance the teaching efficiency (outcome 

expectation). 

3.2 Ways of feedback 

A typical feature of flipped classroom is to use information technology to improve ways of feedback. With 

the help of information technology, flipped classroom teaching mode can greatly improve the formation of 

feedback mechanism. Firstly, flipped classrooms provide far more ways of feedback than traditional classroom. 

With the help of curriculum management system, teachers can easily acquire feedbacks from students’ online 

comment, online communication, as well as students scores from various tests or assignments. Secondly, 

teachers can get first-hand information about students' learning effects by sharing learning tips and answering 

questions in real time online. Thirdly, teachers can check the teaching materials they have made in the system at 

any time, and think over the whole process of their teaching, especially the method of communicating with 

students so as to further improve the teaching efficiency of flipped classroom. Finally, teachers can also learn 

from other teachers’ flipped classroom teaching method for indirect experience, because through the platform 

which has other similar professional courses, or even sample and classical courses, teachers can easily study, 

observe and appreciate the advantages of these courses online, so as to improve their own courses. This is also 

one of the effective ways to obtain indirect feedback by means of informatization.  

According to Bandura’s self-efficacy theory, accurate and abundant feedback is conducive to the formation 

of individual’s self-efficacy
[8]

. As information technology has enabled teachers to acquire feedback efficiently, 

and to gain lots of ways to improve their teaching skills, teachers may have more confidence in teaching well. 

Combined with the factors that influence the formation of self-efficacy discussed above, we assume: 

H3: The accurate and abundant feedback provided by IT usage have a positive effect on teachers’ belief 

that they can successfully complete teaching activities (efficacy expectation). 

H4: The accurate and abundant feedback provided by IT usage have a positive effect on teachers’ belief 

that IT based teaching method will successfully enhance the teaching efficiency (outcome expectation). 
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3.3 Model construction 

Based on the discussion above, we build the research model as follows: 

 

 

 

4. CONCLUSION AND IMPLICATIONS 

In higher education context, teaching efficacy is still a construct worth studying. With the wide application 

of information technology, the ways of teaching in universities are undergoing great changes. Recently, the most 

typical example of IT application in university teaching activities is the flipped classroom teaching method. 

According to Bandura’s self-efficacy theory, we try to find out the exact factors that IT usage exert influence on 

teachers’ self-efficacy in university classroom. Through reasoning and analysis, based on the classical 

self-efficacy theory, this study systematically analyzes the impact of IT application in university teaching 

activities, and constructs a research model to describe the impact mechanism. Flipped classroom has brought 

revolutionary changes to college teaching. On one hand, flipped classroom has profoundly changed the 

attributions and complexity of teaching activities, which can to some extent enhance the self-efficacy level of 

teachers in university classroom teach. On the other hand, flipped classroom has greatly enriched the feedback 

forms and feedback channels of teaching effects, making teachers better understand their own teaching process, 

students' learning status, and learning results. This research model constructs the influencing factors and 

mechanism of teachers' teaching self-efficacy in the context of university. It not only inherits the influence 

factors of Bandura’s classical theory on the formation of individual self-efficacy, but also combines the 

reasoning and deductions in the background of IT usage in the practice of university teaching. The construction 

of this research model shed light on the research of the self-efficacy of university teachers. It also provides the 

research paradigm for reference for further study. Further empirical study needs to be conducted to test the 

effectiveness of this model.  
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Abstract: Intelligent manufacturing is a human-machine integrated intelligent system composed of intelligent machines and 
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1. INTRODUCTION 

Since the middle of the 20th century, with the integration and application of a new generation of 

information technology (such as cloud computing, Internet of Things, big data, etc.) and manufacturing, digital 

manufacturing has emerged. International scholars' theoretical research on manufacturing development mainly 

includes dual structure theory, leading industry theory and Marginal industry development theory. The study 

found that the growth rate of manufacturing during the period of industrialization in a country was higher than 

that of the same period and led to the prosperity of other industrial sectors, and played an important role in the 

engine of economic growth. At the same time, in order to meet and adapt to the needs and trends of socialization, 

personalization, service, intelligence, greenization and other manufacturing development
[1]

, countries around the 

world have successively put forward their own national level of manufacturing development strategy, after the 

2008 financial crisis, with the introduction of the US Industrial Internet, Germany's "Industry 4.0" 
[2]

, and the 

British "Industrial 2050 Strategy". The importance of manufacturing as a country's development foundation has 

once again been vividly interpreted. At the same time, under the background of the "manufacturing of a strong 

country" and "network power" strategy, the government of china has also introduced the development strategy 

of manufacturing countries such as "Made in China 2025" and " Internet accelerated speed". How to 

comprehensively improve the quality and level of manufacturing development has become an important topic 

for scholars and experts. 

Therefore, it is urgent to explore the intelligent transformation, upgrading path of manufacturing industry, 

promotion of accuracy, rapid action, automation of processing and manufacturing. Intelligent manufacturing is 

the development direction of the future manufacturing industry.However, there are few results in scientific 

analysis and visualization using literature measurement. This article uses Web of Science to retrieve data and use 

CiteSpace for statistics. Analysis, high-frequency keyword analysis and cluster analysis, on the basis of in-depth 

study of key documents, summarizes the research status of intelligent manufacturing in recent years, and 

elaborates on the research hotspots in this field in recent years, combined with current international policies and 

related the guidance, looking forward to the future development direction of intelligent manufacturing, and thus 

provide some reference for relevant research scholars. 
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2. DATA SOURCES AND RESEARCH TOOLS  

Web of Science is a citation index database in the ISI database. It includes more than 8,000 of the world's 

most influential high-quality journals reviewed by peer experts. The Web of Science core collection database is 

selected in Web of Science. Search time is December 29, 2018, search term: keyword =Intelligent 

manufacturing; time span is 2006-2019; get 1432 records, through manual screening, select the top 50% of 

ENGINEERING disciplines of ESI journals in the ESI journal list the journal eventually got 142 records (shown 

in Table 1). The analysis tool used in this paper is CiteSpace5.3.R7. It is suitable for multi-dimensional, 

time-sharing and dynamic complex network analysis
[3]

.In CiteSpace, the number of nodes in each period is 

referenced by the label and node size of the node year ring. The key nodes in the network are highlighted by 

circles. By drawing a scientific knowledge map, it is possible to show the development trend and evolution of a 

discipline or knowledge domain in a certain period of time. 

Table 1.  List of selected journals 

Number Quantity of paper The journal source Subject ESI 50% (Yes/No) 

1 45 Robot Cim-Int Manuf Engineering Yes 

2 21 
IEEE Transactions on 

Industrial Informatics 
Engineering Yes 

3 15 
Journal of Cleaner 

Production 
Engineering Yes 

4 10 
Chinese Journal of 

Mechanical Engineering 
Engineering Yes 

5 8 IEEE Sensors Journal Engineering Yes 

6 6 Annual Reviews in Control Engineering Yes 

7 5 Measurement Engineering Yes 

8 5 Mechatronics Engineering Yes 

9 5 
Sensors and Actuators a 

Physical 
Engineering Yes 

10 4 
Control Engineering 

Practice 
Engineering Yes 

11 3 Applied Intelligence Engineering Yes 

12 3 Automation in Construction Engineering Yes 

13 3 Energies Engineering Yes 

14 3 Fuzzy Sets and Systems Engineering Yes 

15 3 
Journal of Power 

Electronics 
Engineering Yes 

16 3 Rapid Prototyping Journal Engineering Yes 

 

3. INTELLIGENT MANUFACTURING BASE CASE 

3.1 Annual output of papers in the field of intelligent manufacturing 

The change of the number of academic papers with the year is one of the important indicators to evaluate 

the development trend of a certain subject area. It is of great significance to draw the literature distribution and 

analyze it to measure the stage and development trend of the field. 

 

 

Figure 1.  Annual output of papers in the field of intelligent manufacturing 
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Figure 1 shows the publication volume results of intelligent manufacturing in the top 50% of ESI journals 

in the list of ENGINEERING disciplines in Web of Science database from 2006 to 2019.From figure 1, it can be 

seen that before 2011, the number of intelligent manufacturing papers was small and relatively stable, with 

about 10 papers per year. Since 2014, the number of intelligent manufacturing papers has shown an exponential 

growth. In 2017,the number of intelligent manufacturing papers increased by 122% compared with that in 

2016.Intelligent manufacturing has become a research and practice hotspot in manufacturing industry. 

 

3.2 Related journal analysis 

Through the volume of relevant journals to understand the subject areas involved in the Smart 

Manufacturing Institute, the amount of documents can indicate how close the field is to smart manufacturing. 

Journals with a large number of papers on the subject of smart manufacturing include ROBOTICS AND 

COMPUTER INTEGRATED MANUFACTURING,IEEE TRANSACTIONS ON INDUSTRIAL 

INFORMATICS, JOURNAL OF CLEANER PRODUCTION, CHINESE JOURNAL OF MECHANICAL 

ENGINEERING,all of which are more than 10 papers. Involved in the fields of aviation manufacturing, 

computer technology, manufacturing systems, automation,among which ROBOTICS AND COMPUTER 

INTEGRATED MANUFACTURING has the largest number of publications, 45 papers. This journal is on 

disseminating the application of research to the development of new or improved industrially-relevant robotics, 

manufacturing technologies, and innovative manufacturing strategies; IEEE TRANSACTIONS ON 

INDUSTRIAL INFORMATICS has reached 21 papers，This journal focuses on the following main topics: 

Flexible, collaborative factory automation, Distributed industrial control and computing paradigms, 

Internet-based monitoring and control systems, Real-time control software for industrial processes, Java and Jini 

in industrial environments, Control of wireless sensors and actuators, Systems interoperability and human 

machine interface. 

 

3.3 Literature co-citation network analysis 

The literature co-introduction concept was proposed in 1973 by the former Soviet intelligence scientist 

Illina Masakova and the US intelligence scientist Henry Small. They believe that if two papers A and B are cited 

by one or more subsequent papers, it is considered that the documents A and B are co-introduced, and the 

number of papers citing A and B is co-introduction. The greater the co-introduction, the closer the relationship 

between documents A and B, or the more relevant the literature A and B. In this paper, the cited reference and 

keyword are selected for the node type; the threshold is set to TOP50; the time interval is 2 years; the operation 

method selects pathfinder. Import the 142 data sources identified in the previous section into Citespace, and run 

Citespace to generate a literature on the intelligent manufacturing domain (shown in Figure 2). 

 
Figure 2.  Intelligent manufacturing research literature co-citation network map 

There are 174 nodes and 396 connections in the figure. The nodes in the figure are composed of rings of 

different colors. The larger the radius is, the higher the citation frequency is; the warmer the color of rings is, the 
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closer the time of citation is to the present. If the node has a dark outer ring, the citation frequency has been or is 

still increasing sharply. 

 

3.4 High frequency keyword clustering 

High-frequency keywords can generally reflect research hotspots in the subject area. Use CiteSpace for 

keyword co-occurrence analysis and high-frequency keyword clustering. The larger the key nodes, the higher 

the frequency of occurrence. By clustering high-frequency keywords, a network map (shown in Figure 3) is 

obtained and the results are output. As shown in Figure 3. The high-frequency keywords of the past 14 years in 

2006-2019 are: Cloud computing, Holonic multi-agent methodology, Bom-based life cycle assessment, 

Software architecture, Cloud environment, Intelligent mechatronic system, Turning operation. 

 

 
Figure 3.  High frequency keyword co-occurrence 

 

The clustering of 7 keywords is obtained by clustering the keywords as shown in Table 2, where Cluster ID 

is the cluster number; Size is the size of the class; Silhouette is the clustering effect, the closer to 1 the clustering 

effect is better; Lable(LLR) (Chen Chaomei's research results show that the clustering label of the LLR word 

selection algorithm has a relatively high representativeness and comprehensiveness.[4]) Get the class label, and 

mean(year) represents the average year of the literature in the cluster, which can be used to judge The distance 

of the literature cited in the cluster. Here, each cluster only lists the first three keywords. From the table, we can 

see the number of literature research corresponding to each cluster, and the representative research vocabulary 

and research hotspot of each cluster. 

Table 2.  Keyword co-occurrence clustering schedule 

Cluster ID Size Sihouette Lable(LLR) Mean(Year) 

0 28 0.742 cloud computing, self-adaptive intelligent shopfloor, cyber-physical system 2007 

1 20 0.853 
holonic multi-agent methodology, sustainable intelligent manufacturing control 

system, cloud manufacturing  
2015 

2 19 0.998 
bom-based life cycle assessment, manufacturing resource, iot-based intelligent 

perception 
2012 

5 11 0.944 software architecture, to-peer communicating controller, plc-based software 2010 

7 8 0.943 cloud environment, manufacturing service, intelligent manufacturing  2014 

8 6 0.963 
intelligent mechatronic system, flexible manufacturing, ontology-based 

reconfiguration agent 
2008 

9 6 0.98 turning operation, step compliant system, future industrial system 2007 

 

3.5 The evolution time span and research progress of each cluster 

Figure 4 is a timeline view of the intelligent manufacturing research keyword based on the publication year 

of the citation and the clustering number of the Y axis. The literature situation in each cluster can be clearly 

obtained. The more documents in the cluster, the more important the representative cluster domain is. It can be 

seen that #0, #1, #2, #5 have more literatures, #7, #8, #9 have a little less literatures. The timeline view shows 

the time span and research progress of each cluster's evolution. The domain represented by cluster 0 has a long 

time span. This most obvious group can summarize the development and structural changes in the field of 

intelligent manufacturing. 
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Figure 4.  Keyword timeline view 

 

3.6 Intelligent manufacturing research hotspot 

Combining high-frequency keywords and keyword co-occurrence clustering and reading important node 

articles, the author believes that the research hotspots in the field of intelligent manufacturing are mainly 

concentrated in the following seven aspects: Cloud computing, Holonic multi-agent methodology, Bom-based 

life cycle assessment, Software Architecture, Cloud environment, Intelligent mechatronic system, Turning 

operation. At the same time, we listed the information of the literature cited more than 50 times, and gave the 

corresponding journal sources and clustering categories, as shown in Table 3. 

Table 3.  Literature information with more than 50 citations 

Serial number Frequency Author Published year The journal source Clustering categories 

1 575 XunXu  2012 Robot Cim-Int Manuf #0 Cloud computing 

2 204 TaoFei  2014 
IEEE Transactions on 

Industrial Informatics 
#0 Cloud computing 

3 183 TaoFei  2014 
IEEE Transactions on 

Industrial Informatics 

#2 Bom-based life cycle 

assessment 

4 181 TaoFei  2013 
IEEE Transactions on 
Industrial Informatics 

#7 Cloud environment 

5 77 Vyatkin Valeriy  2011 
IEEE Transactions on 

Industrial Informatics 
#5 Software architecture 

6 98 Wan Jiafu 2016 IEEE Sensors Journal  #5 Software architecture 

7 96 Shen Welming 2014 Robot Cim-Int Manuf #5 Software architecture 

8 56 TaoFei  2014 
IEEE Transactions on 
Industrial Informatics 

#2 Bom-based life cycle 
assessment 

9 54 Herrero-Perez D 2016 
IEEE Transactions on 

Industrial Informatics 

#8 Intelligent mechatronic 

system 

10 53 Zhang Yingfeng 2014 
Journal of Cleaner 

Production  
#9 Turning operation 

11 52 Marik Vladimir  2007 
CONTROL ENGINEERING 

PRACTICE  
#5 Software architecture 

12 50 Rauch Matthieu  2012 

ROBOTICS AND 

COMPUTER-INTEGRATED 
MANUFACTURING  

#9 Turning operation 

13 50 Morel Gerard  2007 
CONTROL ENGINEERING 

PRACTICE  
#5 Software architecture 

 

4. SUMMARY OF INTELLIGENT MANUFACTURING CLASSIFICATION 

4.1 Cloud computing 

Intelligent manufacturing has produced a revolutionary change, and evolving applications, such as product 

lifecycle management, are becoming a reality. Xu Xun et al. [5]reviewed Cloud computing is a new model 

which changes the way industries and enterprises do their businesses in that dynamically scalable and 

virtualized resources are provided as a service over the Internet and creates a brand new opportunity for 

enterprises. Tao Fei et al.[6]thought Internet of Things (IoT) and cloud computing (CC) can provide a new 

method for intelligent perception and connection from M2M (including man-to-man, man-to-machine, and 

machine-to-machine), and on-demand use and efficient sharing of resources, respectively. And they have been 

widely studied and applied in many fields. Wan, Jiafu et al.[7]analyzed Industrial Internet of Things (IIoT) and 

its related domains, such as industrial wireless networks (IWNs), big data, and cloud computing have been great 

advances. These emerging technologies will bring great opportunities for promoting industrial upgrades which 
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allow the introduction of the fourth industrial revolution, namely, Industry 4.0. 

4.2 Holonic multi-agent methodology 

The overall sustainability in industrial activities of manufacturing companies must be achieved at the same 

time that they face unprecedented levels of global competition. Giret Adriana et al.[8]structured that urgent is 

imposing radical changes in the way manufacturing systems are designed and implemented which need for 

sustainable development. Therefore, in an effective way there is a well-known need for tools and methods that 

can support the design and implementation of these systems. 

4.3 Bom-based life cycle assessment 

Tao Fei et al.[9]thought in order to address this problem, ESER life cycle assessment(LCA) based on 

Internet of Things (IoT) and bill of material (BOM) is proposed in this paper is a new method. There is a 

four-layered structure, perception access layer, data layer, service layer, and application layer. ESER LCA 

system based on IoT and BOM is designed and presented, as well as the key technologies and the functions in 

each layer. The main contributions of the proposed method are:1) realize effective data integration between the 

ESER evaluation system and the existing enterprise information systems based on BOM. And 2) facilitate 

real-time intelligent perception, and the collection of energy consumption and environmental impact data 

generated in the entire life cycle of manufacturing by using IoT technologies. 

4.4 Software architecture 

Shen, Welming et al.[10]reviewed The combination of Web services and software agents provides a 

promising computing paradigm for integration of inter-organizational business processes and efficient service 

selection. Sorouri, Majid et al.[11]structured a new software composition method for automated machines that 

exploits their mechatronic modularity which is demonstrated that desired behavior of a certain class of machines 

can be composed of behaviors of its mechatronic components, including operation controlled and decentralized 

scheduling. Pereira, Carlos Eduardo et al.[12]reviewed advances in  software and microelectronics now allow 

embedded systems to be composed of a large set of processing elements, and this trend is towards significant 

enhanced scalability, functionality and complexity 

4.5 Cloud environment 

Cheng, Ying et al.
[13]

structured due to recent developments in big data, cyber-physical systems, industrial 

wireless and networks cloud computing. Perform data processing in the cloud, including the cloud layer 

architecture, the offline prediction and analysis method and the real-time active maintenance mechanism. 

Industry 4.0 has become more popular. Matsuzaki, Ryosuke et al.
[14]

reviewed a novel rubber-based strain sensor 

fabricated using photolithography was proposed. Tao, Fei et al.
[15]

structured recently some scholars has 

proposed Cloud manufacturing (CMfg) as a new service-oriented manufacturing paradigm. The services are 

managed in CMfg include not only computational and software resource and capability service which compared 

with cloud computing. 

4.6 Intelligent mechatronic system 

Sorouri, Majid et al.[11]reviewed demonstrated that desired behavior of a certain class of machines can be 

composed of behaviors of its mechatronic components. That is a new software composition method for 

automated machines that exploits their mechatronic modularity. Alsafi, Yazen et al.[16]structured this current 

mass customization era requires increased agility and flexibility in the manufacturing systems to adapt changes 

in  environments and manufacturing requirements. 

4.7 Turning operation 

Mok, C. K. et al.[17]structured A architecture of the system consists of an interactive KB mould design 

system embedded in an Internet environment which is a prototype Internet-based intelligent design system for 

injection moulds. Zhang, X. et al.[18]reviewed proposes a Process Planning System (PPS),this system surface 
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roughness chosen as the process planning objective. Reviewing on recent research and development on 

STEP-NC. Yusof, Yusri. et al.[19]reviewed over the last decade, it is necessary for the changing economic 

climate to made global manufacturing. Forcing companies from East and West to collaborate beyond geographic 

boundaries in the design, assembly of products and manufacture. 

 

5. RESEARCH CONCLUSIONS AND PROSPECTS 

First, the theoretical framework and impact mechanism of intelligent transformation and upgrading of 

manufacturing industry should be further explored. The current research focuses on national strategic and macro 

policies, lacks accurate grasp and effective application of theoretical theory, quantitative analysis methods and 

evaluation systems involved in the transformation and upgrading of manufacturing. “Intelligence” involves the 

process of comprehensive and intelligent promotion of the multi-dimensional elements of manufacturing, such 

as manufacturing equipment, production, manufacturing, management and service. “Intelligent manufacturing” 

is the core content or path, but “intelligent” also emphasizes industrial ecology. Coordination of the environment. 

"Intelligent Ecosystem" is an effective carrier for implementing and promoting "intelligence".  

Second, the research on intelligent transformation and upgrading of manufacturing industry urgently needs 

to build an analytical framework for intelligent ecosystems. At present, there are many perspectives on the 

intelligent research of manufacturing industry, and the system is complex. There are many researches on the 

technical level, management level, service level, talent level, innovation level, productivity level, knowledge 

level and social development level. These studies seem to be independent of each other, but they are 

interconnected and become organic systems. At present, the research has not fully clarified the complex 

systemic mechanism of intelligent transformation and upgrading of manufacturing industry. Therefore, it is 

urgent to use the niche theory to transform and upgrade the intelligent manufacturing industry from the 

perspective of intelligent ecosystem. The mechanism and path are fully analyzed to expand and enrich relevant 

theoretical research. 

Third, the research on intelligent transformation and upgrading of manufacturing industry is relatively 

insufficient in key grasp and timing advancement. Previous studies have mainly focused on the identification 

and definition of common problems in the process of intelligent transformation and upgrading of manufacturing 

industry. There is a lack of systematic and standardized analysis of different manufacturing environments and 

socio-economic environments. The strategic direction of manufacturing “smart ecosystems” is mainly The 

overall grasp of the target and the strategy of tackling the problem is insufficient, and how to deal with the 

intelligent ecological subsystems of the manufacturing, product design, production, logistics, sales, service, 

management, etc. according to the different stages and characteristics of the “intelligence” of the manufacturing 

industry. Lack of systematic research and analysis, such as staged advancement. 

Fourth, in the process of continuous improvement of cloud computing, systemic and standardized 

development of user services should be carried out, and the standardized service types of cloud computing 

should be strengthened through this method. And basic software, virtualization software, high-end storage 

devices, infrastructure software and data needs to be improved. The core technology of the Internet of Things 

needs to be strengthened such as mobile processors, sensors, and large servers. In the field of industrial robots, it 

is necessary to improve the industrialization and promote the precision manufacturing technology, promote the 

industrialization of robot control systems and sensors, and strengthen the application of intelligent 

manufacturing systems to improve the wide application of industrial robots. 

In addition, this research also has some imperfections. First of all, all the literature is derived from the Web 

of Science database, and subsequent research can further expand the search scope of the literature, in order to 

more fully understand the development trends and cutting-edge hot spots in the field. Secondly, the author's 

https://apps.webofknowledge.com/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&colName=WOS&SID=8BqDnrVvnJgv14Tj3Qa&author_name=Yusof,%20Yusri&dais_id=1473273&excludeEventConfig=ExcludeIfFromFullRecPage
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co-citation analysis is the co-cited case of the first author, and does not consider the situation of the collaborator, 

which may cause a certain degree of deviation. 
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Abstract: This study examines the effect of social influence on the adoption of multiple products for the same category 

(basic choice and upgrade choice). Based on a unique large-scale data set from an online game community and a 

competing-risk model, the results show that social influence could significantly elevate users’ product adoption on both 

products, but the effect on users’ upgrade product adoption is greater than that on users’ basic product adoption. Furthermore, 

users with middle social status are more susceptible to others’ upgrade product adoption than users with low or high social 

status. In addition, network density positively moderates users’ susceptible to the effect of social influence in upgrade 

product adoption decisions. These results provide pivotal theoretical and practical implications and should be considered by 

marketers that aim to predict and affect users’ adoption of multiple products. 

Keywords: social influence, basic product vs. upgrade product, product adoption, competing-risk model 

 

1. RESEARCH QUESTION 

Social influence has been documented to substantially affect users’ product adoption behavior through 

informative influence and normative influence
 [1]

. However, prior research about social influence mainly focused 

on only one product or two products from different categories, its role on users’ adoption decision on multiple 

choices for the same type of product has been much less. In reality, firms often provide a series of products for a 

specific type. Understanding the effect of social influence for these firms is beneficial because social influence 

is cost less than other promoting campaigns. Therefore, our first goal is to examine whether the effect of social 

influence differs across different choices of the same product (In the following, we define them as “basic 

product” and “upgrade product”) and which choice the social influence is more relevant in users’ adoption.  

In addition, user-level characteristics and user network-level characteristics are key moderating factors in 

their adoption decisions. Existing studies showed that users with middle status are more susceptible to adopt a 

product if the product can help achieve higher status 
[2]

. Furthermore, network density also had a positive impact 

on social influence, for it facilitate the formation of social norm
 [3]

. However, these findings are limited to the 

context of offline community or only one product, whether those factors generate the same effect when users are 

offered with multiple competing choices is unknown. Accounting for this, our second goal is to examine the 

moderator role of social status and network density on social influence in the online context of multiple choices.  

 

2. MAJOR RESEARCH FINDINGS  

To accomplish our objects, we cooperated with a world leading online game firm and conducted a field 

study in a massive multi-participant online role-playing game. In order to examine users’ actual purchasing 

behavior, we design two virtual communicating tool (basic and upgrade) of a specific product for users to 

purchase by real money. At the truncation of the experiment, we collected all the log data of 133748 gamers who 

purchased at least one product and the log data of 8977650 gamers involved in the game.  

Following prior studies, we employ a frailty model to estimate a user’s purchasing hazard 
[4]

. The 

dependent variable in our model is a categorical variable which captures user’s product adoption choice. 
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Independent variables include social influence, user’s social status and the network density. Moreover, we also 

control for various variables that can affect user’s adoption as well. 

Table 1 presents the parameter estimation results. Since Model 3 has the best fit in terms of log-likelihood 

(-2LL) and AIC, for brevity, we discuss the parameter estimates of that model only. 

Table 1.  Main results 

 

Since Model 3 has the best fit, for brevity, we discuss the parameter estimates of that model only. As table 

1 show, social influence has a positive and significant effect on users’ adoption of both basic and upgrade 

product, but the effect of social influence on users’ adoption of upgrade product is greater than their adoption of 

basic product. As to the role of social status, the results suggests that users with middle social status are more 

(less) susceptible to others’ upgrade (basic) product adoption than users with high or low status. For the role of 

network density, we find that although network density has a significant and positive moderating effect on social 

influence over users’ adoption of both products, the moderating role is greater on upgrade choice over basic one.  

 

3. CONCLUSIONS 

This article extends extant research about social influence by differentiating multiple products for the same 

category to gain deeper insight into the effect of social influence on product adoption and the moderator role of 

characteristics of users and networks. Results in our research illustrate the differential role of social influence on 

different versions of the same product, further, document the moderator effects of social status and network 

density, which have broad theoretical and practical implications.  
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Basic Upgrade Basic Upgrade Basic Upgrade Basic Upgrade

Tie strength 0.004*** 0.004*** 0.003*** 0.003*** 0.002*** 0.003*** 0.003*** 0.004

Homophily 2.404** 1.561** 2.492** 1.597** 0.867** 0.042** 0.949** 0.050**

Interaction time -0.123** -0.082** -0.127* -0.085** -0.014* -0.054* -0.059* -0.038*

Virtual currency 6.06E-07** 9.45E-07*** 1.10E-07* 3.66E-07** 1.05E-06* 1.23E-06** 7.37E-07*** 4.05E-07***

Tenure -1.02E-08* 6.76E-08** -1.17E-07* -7.12E-08** 1.15E-07* 1.16E-07* 1.20E-07* 5.75E-08*

Gender -0.332* -0.369* -0.255* -0.317* -0.771* -0.506 -0.705* -0.540

Social influence（H1） 0.012*** 0.016*** 0.011*** 0.013*** 0.017** 0.020**

Social status2 -0.001** -0.001* -0.006* -0.001***

Social status 0.106* 0.093* 0.161** 0.068*

Network density 0.107** 0.403*** 0.252** 0.512*

Social influence * Social status2  (H2) 0.000227* -0.00017*

Social influence * Social status -0.00187** 0.00192**

Social influence * Network density  (H3) 0.013*** 0.041***

-2LL 15361.210 16464.712 15198.665 16339.082 13432.066 14042.732 12749.171 13610.920

AIC 15373.210 16476.712 15212.665 16353.082 13452.066 14062.732 12775.171 13636.920

Model 0 Model 1 Model 2 Model 3
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Abstract: This paper studies the decision of product diversity by firms on digital platforms, and the impact of the decisions 

on the performance of the firms. Specifically, we take the cinema as the unit of analysis, and study the influence of the 

diversity of movie scheduling on cinema performance in the context of O2O (online-to-offline) platforms. The results show 

that the diversity of movie scheduling has a significant negative impact on box office revenues and attendance. The ratio of 

consumers’ adoption of O2O platforms significantly and negatively moderates the main effect. That is, the higher the online 

ratio is, the weaker the influence of movie-scheduling diversity on cinema performance. Implications of findings are 

discussed.  

Keywords: O2O platforms, diversity, performance, long tail effect, superstar effect  

 

1. RESEARCH QUESTION 

The rise of digital platforms has changed the current pattern of economic growth and business competition, 

which creates and exchanges a lot of value by using technology to connect people, organizations and resources 

in an interactive ecosystem 
[1]

. In the context of the motion picture industry, O2O (online-to-offline) platforms use 

intelligent and complex software tools to link and match cinemas, movies and consumers, so that cinemas can 

timely learn the feedback, then scheduling and marketing movies more properly. On O2O platforms, the 

cinemas can meet the preferences of minority groups by exploiting the long tail effect of the market, or just 

concentrate on popular movies to give full play to the superstar effect of the market. It gives rise to our research 

questions: i) what’s the impact of cinemas’ decisions on product diversity on their performance; ii) what the 

impact of consumers’ adoption of O2O platforms on the relationships between product diversity and cinemas’ 

performance? 

 

2. MAJOR RESEARCH FINDINGS 

The growth of product diversity is regarded as an important feature of economic development.  

Anderson's (2006) research suggests that in the digital era, all niche markets (i.e., niche product demand markets) 

can be brought together to form a new and important market 
[2]

.  

Platform firms have achieved great success in the Internet era, with typical examples like Amazon, Google 

and Microsoft abroad to Taobao and Meituan in China. Alstyne, Parker (2016) analyzed the rise of platform 

economy, the network effect behind it and its subversive power to traditional enterprises and consumption 

patterns 
[3]

. A large number of scholars have studied the changes or impacts the Internet platforms have brought 

to product diversity and concentration. Some believe that the new search technology has changed the way 

people look for products and has created more accurate matches between them. So the large market supported 

by the Internet is more likely to support the success of firms engaged in niche products 
[4]

.   

Model 1a and Model 1b are used to test the effects of control variables on cinema performance, Model 2a 

and Model 2b are used to test the effects of the diversity of movie scheduling on cinema performance, Model 3a 

and Model 3b are used to test the effects of consumers’ adoption of O2O platforms on cinema performance and 

Model 4a and Model 4b are used to test the moderating effect. Table 1 gives the results. 
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Table 1.  Regress results on cinema’s performance 

Variables 
Revenues Attendance 

Model 1a Model 2a Model 3a Model 4a Model 1b Model 2b Model 3b Model 4b 

Price 
2.082*** 1.999*** 1.996*** 2.033*** 0.302*** 0.283*** 0.283*** 0.288*** 

（0.173） （0.155） （0.155） （0.148） （0.027） （0 .024） （0 .024） （0 .023） 

Density 
-0.933* -1.649*** -1.593*** -1.640*** 0.095 -0.0662 -0.068 -0.074 

(0.525) （0.545） （0.544） （0.538） （0.128） （0.128） （0.128） （0.128） 

Age 
1.279*** 1.251*** 1.253*** 1.271*** 0.278*** 0.271*** 0.271*** 0.274*** 

(0.173) （0.165） （0.165） （0.161） （0 .039） （0 .037） （0 .038） （0 .037） 

Seats 
0.027*** 0.027*** 0.028*** 0.028*** 0.008*** 0.008*** 0.008*** 0.008*** 

(0.001) (0.001) (0.001) (0.001) (0.000) (0.000) (0.000) (0.000) 

Diversity  
-13.156*** -13.316*** -15.032*** 

 
-2.970*** -2.965*** -3.191*** 

 
（1.922） （1.940） （ 1.853） 

 
（0.393） （0.397） （0.376） 

Onratio   
-0.030 -0.047** 

  
0.001 -0.001 

  
（0.025） （0.023） 

  
（0.005） （0.005） 

Diversity×Onratio       
-0.251*** 

   
-0.033** 

   
（0 .068） 

   
（0.013） 

Observations 1540 1540 1540 1540 1540 1540 1540 1540 

R-squared 0.6875 0.7045 0.7050 0.7084 0.6538 0.6708 0.6708 0.6720 

Notes: Values in parentheses are standard errors, *** 1% significance, ** 5% significance. 

3. CONCLUSIONS  

The empirical results show that product diversity has a significant and negative impact on theater’s 

performance in the digital era. It demonstrates that digital platforms themselves are not sufficient conditions for 

the long tail effect, which relies on infinite expansion of temporal and spatial horizons. However, in the motion 

theater industry, brick-and-mortar theaters have to resolve demand uncertainty within a short period of time 

(usually four weeks in China). The interaction item has a significant and negative impact on theaters’ 

performance. The higher the proportion of online box office revenues is, the weaker the influence of movie 

scheduling’ diversity on theater performance. This paper argues that O2O platforms may weaken the negative 

impact of the diversity of movie scheduling owing to platform-facilitated low search costs and more convenient 

ticket purchasing on the demand side and data-driven scheduling on the supply side.  
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Abstract: This paper constructs the index dimension of online logistics service quality review information from the two 

aspects of e-commerce logistics service quality factors and online review information characteristic factors, builds a 

structural equation model of online logistics service quality reviews information on consumers' purchase intention. Empirical 

method is used to verify and analyze the model and hypothesis. The results show that six variables of e-commerce logistics 

service quality, including timeliness, reliability, empathy and online review information, such as value, quality and amount, 

acting on consumers' purchase intention, timeliness indirectly affects consumers' purchase intention through the value and 

amount of online review information, while empathy indirectly affects consumers' purchase intention through the value of 

online review information. On this basis, the analysis results are discussed, and relevant suggestions are put forward for 

logistics enterprises and online shop sellers to create a good environment for consumers online shopping. 

 

Keywords: Structural equation model, Online logistics service quality review information, Purchase intention 

 

1. RESEARCH BACKGROUND 

With the rapid development of information technology, online shopping is becoming more and more 

popular with consumers because of the convenience, low price, spanning time and space. Online reviews have 

become an important source of product attitudes for contemporary netizen, with 70% of them checking online 

reviews before purchasing products to help them make purchase decisions, they believe that online reviews are 

more trustworthy and useful than manufacturer's information. Logistics service quality is one of the most 

important links in e-commerce transactions. With the increase of e-commerce transactions, consumers who have 

purchased goods review substantially on e-commerce logistics service quality. At present, there are few studies 

on online logistics service quality review information, and the literature on the impact of online logistics review 

information on consumers' purchase intention is even more scarce. 

 

2. ESTABLISHMENT INDEX DIMENSIONS FOR ONLINE LOGISTICS SERVICE QUALITY 

REVIEW INFORMATION 

This research mainly constructs the online logistics service quality review index system from two aspects, 

one is the service quality of the e-commerce logistics, the other is the online review information characteristic. 

Mentzer et al. propose the "9-dimension Logistics Service Quality Questionnaire (LSQ)" based on 

SERVQUAL theory, that is, communication quality, goods quality, goods integrity, goods accuracy, timeliness, 

error handing, order release quality, order process and information quality 
0
. Xie thinks the B2C and C2C online 

shopping logistics service quality include tangibility, reliability, responsiveness, price, assurance, empathy, 

convenience seven dimensions by a review of literature 
[1]

. Some logistics dimensions may no longer be suitable 

for the environment of online logistics service quality reviews with the rapid development of e-commerce 

logistics. In order to determine the dimensions of online logistics service quality reasonably, this study selected 

four major e-commerce platforms of JD.com, Vipshop, Tmall, Suning as well as product reviews with high sales 
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volume, two hundred reviews are extracted from it. The proportion of each dimension in the online logistics 

reviews are calculated by integrating the dimensions of Mentzer et al., Zhang, Xiao 
错误！未找到引用源。,[2],[3]

, as shown 

in Table 1. 

 

Table 1.  Survey results of e-commerce platform 

E-commerce platform or 

logistic dimensions 

JD.com 

(cellphone) 

Vipshop 

(clothes) 

Tmall 

(cosmetics) 

Suning 

(electric appliance) 

Weighted 

average 

proportion 

Reliability 20.0% 12.5% 30.1% 22.5% 23.8% 

Timeliness 49.2% 35.0% 55.7% 52.1% 50.7% 

Empathy 27.1% 32.1% 46.0% 33.7% 37.4% 

Flexibility 0.4% 1.2% 2.8% 4.7% 2.7% 

Informativeness 0.1% 0.2% 0.7% 1.7% 0.8% 

Economy 0.2% 0.0% 0.5% 0.0% 0.2% 

Logistics reviews rate 50.0% 35.4% 54.1% 62.1% 53.2% 

Total reviews number 25737 21541 62685 45168  

 

According to the survey in Table 1, the reliability, timeliness and empathy are the most concerned 

dimensions of e-commerce logistics service quality, accounting for 23.8%, 50.7% and 37.4% of the total 

reviews respectively. Accordingly, this study summarizes the logistics service quality dimension as three 

dimensions: reliability, timeliness and empathy.  

The classification of online review information characteristics can be divided into review information 

valence, quality and amount, which have been unanimously recognized by scholars, such as Zhao, Du et al. 
[4],[11]

. Online reviews have positive and negative effects, i.e. the value of online reviews. There is no consistent 

conclusion about the impact of online reviews on consumer purchase intention. Chinese scholar Jin notes that 

negative online WOM is more influential than positive online WOM on consumer purchase 
[5]

, while scholar 

Gershoff believes that positive online reviews have a greater impact on consumers’ purchase intention than 

negative online reviews
 [6]

. Most scholars consider the quality of review information when studying the impact 

of online reviews on purchase decisions. They believe that high-quality information describes the product 

function or use experience in detail, thus the information is highly usable and has a greater impact on 

consumers' online shopping intentions. For example, Petty and Cacioppo consider that high-quality objective 

review information is more convincing than low-quality emotional review information, thus has a stronger 

influence on consumers’ purchase intention 
[7]

. Meanwhile, they suggest the amount of online reviews directly 

reflect the sales of products or services, which have triggered consumers' follow suit and herd buying behaviors 

to some extent, Park, Lee&Han also argues that purchase intention increases with the amount of online reviews 
[8]

. Grounded on the above characteristics of online review information in domestic and foreign literature studies, 

this study classifies the online reviews information characteristics into three dimensions: reviews information 

value, quality and amount. 

 

3. RESEARCH HYPOTHESIS 

Xia studies the relationship between logistics service quality and consumers' online shopping intention 
[9]

. 

Zhang thinks that B2C logistics service quality measurement has the dimension of timeliness 
[2]

. From the 

perspective of customer experience, the timeliness of logistics service quality would affects customer experience, 

time experience of logistics service quality can easily be transformed into the process of cognition and review of 

products or services through other media. It happens that online reviews are an excellent platform for expressing 
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one's own cognition and ideas. Therefore, the following assumptions are made: 

H1: The timeliness of logistics service quality positively affects consumers' purchase intention. 

H1a: The timeliness of logistics service quality positively affects review information value. 

H1b: The timeliness of logistics service quality positively affects review information amount. 

Xiao studies the relationship between logistics service quality and consumers' online shopping intention, 

also verifies that the reliability of logistics service quality as perceived gain has a positive impact on consumers' 

purchase intention using stepwise regression method 
[3]

. According to the psychology of consumers: the 

shopping website cooperated by reliable logistics service providers is generally trustworthy, and the reliability of 

logistics service quality is equivalent to the reliability of the website, high reliability websites generally have 

high quality review information. Therefore, the following assumptions are made: 

H2: The reliability of logistics service quality positively affects consumers' purchase intention. 

H2a: The reliability of logistics service quality positively affects review information quality. 

Zhang thinks that B2C logistics service quality measurement has the dimension of empathy 
[2]

. Mentzer et 

al. proposes service quality models include the dimension of empathy 
错误！未找到引用源。

. From the perspective of 

customer experience, the empathy of logistics service quality will affect customer experience, which includes 

emotional experience and functional experience. Customers' emotional experience can easily turn into the 

process of cognition and review of products or services through other media, thus affects the value of consumers 

in online reviews process. Functional experience will make consumers more willing to reviews online. 

Therefore, the following assumptions are made: 

H3: The empathy of logistics service quality positively affects consumers' purchase intention. 

H3a: The empathy of logistics service quality positively affects review information value 

H3b: The empathy of logistics service quality positively affects review information amount. 

Online review information value refers to the overall positive and negative tendency of online review. 

Generally speaking, positive review has a positive impact on purchase intention while negative review have a 

negative impact. Consumer’s negative review information may reach thousands or even tens of thousands 

people in the network environment. Liu and Du also propose and verify that online review information value has 

an impact on consumers' purchase intention 
[10],[11]

. Therefore, the following assumption is made: 

H4: Online review information value positively affects consumers' purchase intention. 

Online review information quality refers to level of detail, the credibility, adequacy, relevance, usefulness, 

objectivity of reviews information, the reliability of the language, and other information characteristics of the 

review. Jiménez, Fernando R et al. point out that reliable review will improve consumers' purchase intention 
[12]

. 

Therefore, the following assumption is made: 

H5: Online review information quality positively affects consumers' purchase intention. 

Online review information amount reflects the popularity of a product or service. In general, the amount of 

review of a product or service is related to its sales volume. The more reviews a product or service have, the 

more sales it will sell, which will attract more consumers to buy it. Zheng conducts that the amount of review is 

significantly related to consumer behavior and market outcomes 
[13]

. Therefore, the following assumption is 

made: 

H6: Online review information amount positively affects consumers' purchase intention. 

 

4. RESEARCH METHODOLOGY AND QUESTIONNAIRE DESIGN 

In this study, the corresponding data are obtained through questionnaire survey to verify the model, and the 

questionnaire is designed on the basis of the existing literature. The questionnaire is measured by Likert five 

point scale, 1-5 represents five levels from complete disagreement to complete agreement. First, a small range of 
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filling in advance is carried out, then some semantic ambiguities are modified, and finally a formal 

questionnaire is obtained, which includes 7 latent variables and 21 items, the dimensions and operational 

definitions of the questionnaire are shown in Table 2. The questionnaire is divided into three parts, the first part 

is consumer basic information survey, including gender, age, monthly income, online shopping frequency, 

online shopping commodity types, etc. the second part is the measurement of logistics service quality factors, 

the third part is the measurement of online review information characteristics. Questionnaires are issued through 

professional website -- questionnaire stars. Those who fill out the questionnaires gets corresponding small red 

envelopes or online lottery opportunities, each IP address can only be filled out once. Questionnaires are 

collected from 1 July to 4 September 2018, 260 questionnaires are collected, the valid questionnaires are 225 

and the effective rate of the questionnaire is 86.54%. 

 

Table 2.  Variable and operational definitions 

Latent 

variable 
Number Definitions Reference sources 

 

Timeliness 

TIME1 Logistics shipment is fast  

Xiao Ahui [3] TIME2 Logistics transportation is fast 

TIME3 Logistics delivery process is fast 

TIME4 Return and exchange of logistics goods is fast 

 

Empathy 

EMP1 The express personnel will negotiate the delivery time with me  

Zhang Yanyan [2] 
EMP2 

Express personnel have good service attitude and provide door-to-door 

service 

EMP3 Good attitude towards after-sales service 

 

Reliability 

REL1 The packaging of goods are complete Parasuraman, 

Zeithaml&Berry[14] REL2 The goods are intact 

REL3 The goods are delivered accurately 

 

Review 

information 
value 

RIV1 The general tendency of logistics service quality review is positive  

 

Chan[15] 

RIV2 Logistics service quality review information is recommend that I buy first 

RIV3 Overall, the reviews about logistics service quality are very consistent 

Review 

information 

quality 

RIQ1 Logistics service quality review information is true  

Chatterjee[16] 

 

RIQ2 Logistics service quality review information is objective 

RIQ3 Logistics service quality review information is useful 

Review 

information 

amount 

RIA1 Many people review about logistics service quality 
Park, Lee&Han[8] 

Zheng Xiaoping[13] 
RIA2 Reviews about logistics service quality attract much attention 

RIA3 Both positive and negative reviews about logistics service quality 

 

Purchase  
Intention 

PI1 
The logistics service quality reviews I read make me willing to buy the 

goods I needed in this website 

 

Bansal&Voyer[17] 

PI2 
The logistics service quality reviews I read make me willing to 

recommend my relatives and friends to buy goods in this website. 

 

SPSS v22.0 software is used to analyze the collected data. The data could be divided into seven factors and 

the interpretation rate is 79.12%, thus the data satisfy the following analysis conditions. 
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5. RESULT ANALYSIS OF STRUCTURAL EQUATION MODEL 

 

5.1 Reliability and validity of the model 

The reliability and validity are obtained by using Smart PLS 2.0 software with the partial least square 

method. The main reliability indexes are Cronbach’s alpha coefficient and combination reliability(CR) value. 

Generally, CR value greater than 0.7 indicates that the model has good internal consistency reliability, 

meanwhile the threshold value of Cronbach’s alpha coefficient is 0.7. The reliability indexes and T values of the 

seven dimensions of timeliness, reliability, empathy, review information value, quality, amount and purchase 

intention are shown in Table 3, the CR values of all variables are higher than 0.86 and Cronbach’s alpha 

coefficients are higher than 0.72 by the PLS algorithm results, which show that the model has a high reliability. 

 

Table 3.  Factors loading, T value, CR, AVE and Cronbach’s alpha values of the measurement model 

Latent 

variable 
Number Factor loading T value CR AVE Cronbach’s Alpha 

 

TIME 

TIME1 0.85 37.94  

0.90 

 

0.70 

 

0.85 TIME2 0.70 17.37 

TIME3 0.88 38.67 

TIME4 0.90 45.39 

 

REL 

REL1 0.89 32.90  

0.92 

 

0.80 

 

0.87 REL2 0.86 23.90 

REL3 0.92 50.70 

 

EMP 

EMP1 0.98 30.82  

0.96 

 

0.89 

 

0.95 EMP2 0.95 41.57 

EMP3 0.90 37.23 

 

RIV 

RIV1 0.92 54.68  

0.93 

 

0.81 

 

0.88 RIV2 0.93 57.81 

RIV3 0.85 25.87 

 

RIQ 

RIQ1 0.92 55.92  

0.94 

 

0.83 

 

0.89 RIQ2 0.89 34.00 

RIQ3 0.91 36.64 

 

RIA 

RIA1 0.72 49.68  

0.87 

 

0.70 

 

0.78 RIA2 0.89 36.78 

RIA3 0.85 27.89 

PI 
PI1 0.86 47.34 

0.86 0.75 0.72 

PI2 0.87 57.08 

 

The validity of the measurement model is estimated by content validity, convergent validity and 

discriminant validity. Since the measurement indexes are derived from previous research results, it can be 

considered that these variables and items are accurately expressed, the measurement model has content validity. 

In the measurement of convergent validity, it is widely recognized that the load value is greater than 0.7 and the 

t test of load value of each item is significant, just consider the convergent validity of each index is appropriate. 

From table 3, we can see that the AVE value of all latent variables is greater than 0.7, and the load value t test of 

each item is significant, which indicates that the measurement model in this study has good convergence validity. 



The Eighteenth Wuhan International Conference on E- E-business Strategy & Online Marketing             161 

TIME1

TIME2

TIME3

TIME4

REL2

REL1

REL3

EMP1

EMP2

EMP3

RIV1

RIV2

RIV3

RIQ1

RIQ2

RIQ3

RIA1

RIA2

RIA3

PI1 PI2

TIME
RIV

R2=0.652

REL
RIQ

R2=0.27

RIA
R2=0.543

EMP

PI
R2=0.943

0.850.85

0.70

0.88

0.90

0.89

0.86

0.92

0.98

0.95

0.90

0.86 0.87

0.92

0.93

0.85

0.92

0.89

0.91

0.72

0.89

0.85

0.289(***)

0.420(***)

0.190(**)

0.280(***)

0.058(NS)

0.301(***)

0.100(NS)

0.258(***)

0.246(***)

0.265(***)

0.371(***)

In the measurement of discriminant validity, Fornell et al. suggests that the discriminant validity could be tested 

by examining the size of AVE of latent variable and comparing the correlation coefficient between AVE square 

root of latent variable to other latent variables, AVE value need greater than 0.5 and the square root of AVE need 

larger than the correlation coefficient with other latent variables 
[18]

. The cross-loading values of each item are 

calculated by software Smart PLS 2.0. From table 4, it can be seen that the AVE values of each latent variable 

are greater than 0.5, the load values of each variable are higher in the corresponding factors, while the load 

values of other factors are relatively lower, which show that the measurement model in this study has a high 

discriminatory validity. 

Table 4.  The correlation coefficient of latent variables and the square root of the average variation 

extraction estimate 

Latent variable TIME REL EMP RIV RIQ RIA PI 

TIME 0.84       

REL 0.51 0.89      

EMP 0.62 0.52 0.94     

RIV 0.69 0.58 0.57 0.9    

RIQ 0.70 0.62 0.52 0.62 0.91   

RIA 0.58 0.57 0.78 0.55 0.68 0.83  

PI 0.64 0.71 0.64 0.58 0.72 0.68 0.87 

 

5.2 Model verification 

In this study, Smart PLS 2.0 software and PLS algorithm are used to build and calculate the structure model, 

the results are shown in Figure 1. Then the bootstrapping method is used to re-sample the original data with a 

capacity of 5000, which is follow the recommendation of 500 samples 
错误！未找到引用源。

, Table 5 lists the path 

coefficient, T value and hypothesis testing. 

Figure 1.  The running path coefficient and R2 of the structural model 

Note: the figure *** represents a significant level of 0.001, ** represents a significant level of 0.01, * represents a significant level of 0.05, 

and NS represents an insignificant level. 
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Table 5.  Path coefficient , T value and hypothesis test result 

Hypothetical 

relationship 

 

Path 

Path 

coefficient 

 

T value 

Supported 

VS 

Rejected 

H1 
The timeliness of logistics service quality → Purchase intention 

0.420 5.870 Supported 

H1a 
The timeliness of logistics service quality → Reviews 

information value 

0.289 3.560 Supported 

H1b 
The timeliness of logistics service quality →Reviews information 

amount 

0.190 2.700 Supported 

H2 
The reliability of logistics service quality → Purchase intention 

0.280 3.410 Supported 

H2a 
The reliability of logistics service quality → Reviews 

information quality 

0.058 1.204 Rejected 

H3 The empathy of logistics service quality → Purchase intention 0.301 4.480 Supported 

H3a 
The empathy of logistics service quality → Reviews information 

value 

0.258 3.301 Supported 

H3b 
The empathy of logistics service quality →Review information 

amount 

0.100 1.708 Rejected 

H4 Reviews information value →Purchase intention 0.246 3.470 Supported 

H5 Reviews information quality →Purchase intention 0.265 3.865 Supported 

H6 Reviews information amount→ Purchase intention 0.371 4.850 Supported 

 
The direct and indirect effects between online logistics service quality review information on purchase 

intention in this study are calculated , as shown in Table 6. The indirect effects are the sum of the product of the 

indirect paths, the total effects are the sum of the direct effects and the indirect effects. 

 

6. DISCUSSION 

 

6.1 Conclusions 

We construct and validate the model of online logistics service quality review information on consumers' 

purchase intention based on the existing research. The data of this study shows that the factors of e-commerce 

logistics service quality, including timeliness, reliability and empathy positively affect consumers' purchase 

Table 6.  The effects of independent variable and dependent variable on purchase intention 

Intermediate variable or 

independent variable 
Direct effect Intermediate variable Indirect effect Total effect 

TIME 0.420 
RIV 0.289*0.246=0.07 0.560 

RIA 0.190*0.371=0.07 0.560 

REL 0.280 NS NS 0.280 

EMP 0.301 RIV 0.258*0.246=0.06 0.361 

RIV 0.246 NS NS 0.246 

RIQ 0.265 NS NS 0.265 

RIA 0.371 NS NS 0.371 
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intention. The information factors of online reviews, including online review value, quality, amount also 

positively affect consumers' purchase intention. In addition, this study also verifies that the timeliness of 

logistics service quality positively affects the value and amount of review information, the empathy of logistics 

service quality positively affects the value of review information. The reliability of logistics service quality has 

no effect on the quality of review information, which may be due to the threshold of online shopping is very low, 

the quality of online reviews of different types of groups is high or low, reliable logistics companies and 

shopping websites cannot avoid some low-quality review information, it is also possible that competitors 

deliberately make low-quality reviews by swiping orders. The empathy of logistics service quality has no effect 

on the amount of review information, which may be related to the substantial false information such as the 

order-brushing in online shopping. 

 

6.2 Managerial implications 

In terms of theoretical contribution, this study, on the basis of ensuring the comprehensive and complete 

research variables, better explains the impact of online logistics service quality review information on 

consumer’s purchase intention, broadens previous studies on the relationship between online review information, 

logistics service quality and consumer’s purchase intention. In practical sense, this study can provide some 

management advice for logistics enterprises and online shop sellers. 

Online reviews are a excellent link and bridge between logistics enterprises and consumers. Logistics 

enterprises can find the advantages and problems of logistics services through online logistics review 

information, Which is conducive to the development of logistics enterprises. For logistics enterprises in 

e-commerce, first of all, they should put the timeliness of goods in the first place and ensure goods are shipped, 

transported, delivered, returned and exchanged rapidly. Then they should focus on humanized logistics service, 

train the service attitude of express delivery personnel, deal with problems in time, take into account the 

consumers’ emotional factors and communicate with customers more to strength the empathy of logistic service. 

Finally, they should consider the reliability of logistic service, such as pay attention to the goods and packages 

without damage while ensure the delivery of goods as soon as possible. At the same time, they should set up a 

special section for collecting opinions and information of logistics service quality, which can find and feedback 

problems to logistics enterprises in time. 

Online reviews are also an excellent link and bridge between online shop sellers and consumers. Online 

shop sellers can timely understand their shipment and delivery dynamic situation in the logistics service quality 

review information, master consumers’ psychology timely. Which is beneficial to attract more consumer and 

win consumer’s trust. For online shop sellers, they should attach importance to online review information, make 

full use of the influencing factors of online review information to improve consumers' purchase intention, 

encourage consumers to provide high-quality positive reviews, establish a good reputation and image of the 

store. Furthermore, they should strengthen the quality control of reviews, deal with malicious and false reviews 

in time, and maintain the green environment and good atmosphere of online shopping. In addition, a special 

logistics service quality review channel system should be established to enable sellers understand the logistics 

problems encountered by consumers and feedback timely, give customers a high-quality shopping experience 

and better serve consumer. Last but not least, it is not only necessary for logistics enterprises to provide 

high-quality services and transport efficiency, but also for online shop sellers and consumers to coordinate and 

communicate with each other in order to build a healthy online shopping environment. Only by the joint efforts 

of the three parties can online shopping achieve progress and development. 
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6.3 Limitation and future research 

There is no doubt that this study has several limitations. First, only some good-selling commodities are 

selected in the survey, the massive online logistic review information selected less, which may make the 

research conclusion not universal. Secondly, the questionnaire is published online and the demography of 

respondents who participate in this study mainly by young people, so the survey sample has some limitations. 

Therefore, we need to be cautious about the sample representativeness in the explanatory power of the research 

conclusions. Finally, there are some limitations in the questionnaire research method of online review recall, 

which is vulnerable to the subjective factors of the respondents. For future research, we can try to subdivide the 

research according to different goods type, such as fragile goods and non-fragile goods. It is also possible to 

explore the impact of negative logistics service quality reviews and it’s coping strategies on consumers' 

purchase intention. 
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Abstract: This paper studies the impact of different online charity feedback forms on user response. Starting from the user 

behavior, this paper studies the process and mechanism of the influence of feedback forms including the current behavior 

and the superior goal of behavior on user's subsequent behavior. The experimental results show that when feedback points to 

the current behavior, it will reduce the user's consistent behavior and increase the inconsistent behaviors such as choosing the 

hedonics. When the online charity feedback points to the superior goal of the behavior, the user's willingness to donate will 

be enhanced and more consistent behavior will be increased. This paper highlights the role of different feedback forms in 

corporate social responsibility and the importance to user behavior. 

 

Keywords: online charity, feedback form, user response 

 

1.  INTRODUCTION 

In recent years, the enthusiasm of users to participate in online charity has been rising. In this context, 

online charity presents two main characteristics. One is participation cost for individuals. The low-cost means 

that users can participate in charity activities without any extra cost. The daily activities of users can be marked 

as donation behaviors, such as steps donations after the daily exercise, the time donation after reading the 

e-book, etc. The second feature is to provide immediate feedback, and the online charity instant feedbacks 

inform participants of the progress of charity activity, etc. Instant feedback plays a significant role in online 

charity, so it is important to understand what users are responding to online charity feedback. 

Research on feedback influencing individual behavior focuses on the impact of different valences of 

feedback information on individual responses. Previous research focused on the impact of positive and negative 

feedback on users, and lacked studies on the impact of different forms of feedback on user responses. In view of 

the problem of how different forms of feedback affect user response, this paper argues that different forms of 

feedback can have different effects on user response. The current online charity interface can be divided into the 

following forms: one focuses on the behavior itself, such as “Thank you for donating 10,000 steps”; previous 

studies have shown that low-cost behaviors cannot activate pro-social goals, and current behaviors make people 

feel that I have done a good thing, and then permit themselves to take actions that are contrary to the prosocial 

goals [1]
, so when feedback is focused on low-cost behavior itself, users may generate negative user response. 

The second form of feedback is concerned with the superior goal of current behavior, such as “the book 

corner for children in mountainous areas looks forward to your help again." According to the goal theory, the 

goal is to build in a hierarchy manner 
[2]

. For example, the superior goal of walking steps donation, reading time 

donation, etc. is to help someone or a charity project. Fishbach and Dhar Scholars show that when an individual 

pays attention to the superior goal of the current behavior, the individual will continue to pursue the consistent 

behavior of the goal 
[3]

. Therefore, this article focuses on whether the feedback form points to the current 
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behavior or the superior goal. The current behavior information indicates that the individual achieves the goal 

progress, which will lead to inconsistent behavior. On the contrary, when the feedback focuses on the superior 

goal, indicating that the individual is a firm commitment to the goal, it will lead to consistent behavior. 

 

2. THEORIES AND LITERATURE REVIEW 

 

2.1 Feedback 

Feedback can provide valuable information about the quality of individual behavior and can help people 

learn and improve. Therefore, people like to receive feedbacks 
[4]

 and are more motivated to engage in activities 

that provide feedback 
[5]

, feedback can also improve management effectiveness and corporate performance. 

Because of the unique value of feedback, feedback is often used in corporate marketing scenarios, especially in 

the Internet environment, instant feedback has become one of the main ways for companies to interact with 

users. 

Previous scholars' research mainly reflected the influence of different valences of feedback information on 

individual subsequent reactions, showing two different viewpoints. According to operational conditioning, some 

scholars believe that positive feedback will strengthen behavior, but giving negative feedback after behavior will 

weaken behavior; while others believe positive and negative feedback can allow individuals to strengthen 

behavior in a short time 
[6]

. But all scholars have a shared view that feedback allows individuals to self-assess 

reality and adjust their efforts, regardless of valence
 [7]

. In short, feedback is critical to the individual who 

pursues the goal. Thus, feedback influences individuals' understanding of the behaviors they have taken before. 

 

2.2 Goal 

2.2.1 Goal hierarchy 

According to the goal theory, the goal is a cognitive representation of a specific ideal end point, which is 

constructed in a hierarchical manner. The hierarchy allows the goal to contain specific behaviors that contribute 

to the achievement of the goal 
[2]

. In general, Vancouver and Austin (1996) believe that the goal can be divided 

into sub-goals, intermediate task goals, superior goals or superordinate goals
 [8]

. 

In the literature field of consumer behavior, one of the issues that users have to consider in goal setting 

relates to how the goal is related to the cause of action. Bagozzi and Dholakia (2016) 
[9]

 regard the goal as a 

three-level hierarchy. The focus goal can be at the center of the hierarchy, solving the problem of what the 

individual is pursuing; the lower goal constitutes the means to achieve the goal, the top of the hierarchy is the 

superiordiate goal, which gives the answer to why individuals should pursue the goal. For example, the focus 

goal of the individual is to lose weight, so exercise and dieting are the means to achieve the focus goal, while the 

weight loss is for the pursuit of longevity, better look and other higher superior goal. In addition, Kruglanski 

(2002) 
[2]

argues that vertical links link goals to behaviors, while horizontal links link behaviors to behaviors. 

These studies all indicate that the goal has a relationship between the sub-goal and the superior goal. However, 

in many real-life situations, people hold multiple goals that are associated with multiple subgoals 
[10]

.  

2.2.2 Goal-based behaviors 

The effect of a sub-goal on subsequent behavior depends on whether one's attention is on a particular 

subgoal itself or on its superior goal 
[3]

. When we focus on subgoals, progress along this subgoal indicates that 

similar behavior is extra, but when we focus on superior goals, the same progress on subgoals is considered 

relatively small, and individual is more likely to consider superior goals. When individuals consider subgoals 

are achieved, they will experience some of the benefits such as satisfaction, indicating that they acquire enough 

goal progress. Goal progress refers to the pursuit of a previously defined goal (outcome: progress in moving 



168             The Eighteenth Wuhan International Conference on E- E-business Strategy & Online Marketing 

toward the goal. It will prompt them to deviate from the current goal and pursue other competitive goals. But 

when individuals focus on the superior goals, the same level of goal achievement highlights the commitment to 

the superior goals. Goal commitment is defined as an inference concerning the strength of a goal 
[8]

, this kind of 

goal commitment will lead consistent behavior and inhibit the pursuit of competitive goals. Therefore, the 

sub-goal completion effect is depend on our relative focus on abstract superior goals or on specific subgoals in 

the associated goal network. Feedback is an important way to inform individuals about their level of 

commitment to the goal or their rate of progress 
[11]

. 

 

3. RESEARCH MODEL AND HYPOTHESIS 

 

3.1 Research model 

Based on the different effects of the goal hierarchy on behaviors, this paper studies the different effects of 

the feedback forms on the user's behavior, as well as the mediating role of the user's understanding of the initial 

behavior as goal progress or goal commitment through the feedback. The model is shown in figure 3-1 below. 

 

 

 

 

 

Figure 3-1 research model 

 

3.2 Research hypothesis 

According to the goal theory and the goal-based behavior decision literature, it can be concluded that when 

individuals pay attention to their own behavior, they will perceive the behavior as goal progress, which leads 

people to pursue behaviors that are inconsistent with the current goal 
[3]

. Therefore, when the feedback 

information refers to the current behavior, people will consider their charity participation as the goal progress, 

which leads to inconsistent behavior, such as choosing hedonics and indulgent consumption. Therefore, this 

paper proposes the hypothesis: 

H1a: Feedback information pointing to current behavior can lead to inconsistent behavior, such as 

more indulgent consumption.  

H1b: The influence of feedback pointing to behavior on inconsistent behavior is mediated by goal 

progress. 

Similarly, when individuals focus on the superior goals of current behavior, they interpret behavior as a 

commitment to the goal. The commitment to the goal indicates a firm attitude towards the pursuit of the current 

goal, which leads to people's pursuit of the behavior consistent with the superior goal 
[3]

. Therefore, when the 

feedback information points to the superior goal of the behavior, people will perceive the behavior as a 

commitment to the goal, and then continue to pursue the goal and adopt a consistent behavior related to help 

charity. Therefore, this paper proposes the hypothesis: 

H2a: Feedback information pointing to the superior goal of current behavior leads to consistent 

behavior, such as participation in other charity activities. 

H2b: feedback information pointing to the influence of the superior goal on consistent behaviors is 

mediated by goal commitment. 

Inconsistent behavior(eg. 

Indulgent  consumption) 

goal progress 

Consistent behavior(eg.more 

donation) 
Goal commitment  

Form of feedback (current 

behavior vs. superior goals) 
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4.  RESEARCH DESIGN 

This study uses experimental methods and is expected to require five experiments. Only one experiment is 

carried out in this paper. The purpose of experiment is to verify the main effect of online charity feedback form 

on consistent behavior.  

116 subjects were randomly assigned to one of two feedback conditions: behavior-feedback condition and 

superior goal-feedback condition. First, with the charity activity “donation reading time” of E-book mobile 

application as the background, we instructed subjects to imagine that they were reading the e-book at night. The 

detailed description is "Imagine that you have been working for a day today, some tired, go home and open an 

e-book App, ready to read some books on skills improvement, at the same time the TV series/movie you are 

interested in is updated today, but you still have to choose to read book because of your work requirement. 

When you read 90 minutes, you receive a message: You can donate your reading time, which can be converted 

to the charity fund donated to ' building book corners for children in the mountain areas’ charity project, and 

your current reading is 90 minutes ", then telled all the participants to click the " Agree to donate " button, then 

received the feedback interface. In the behavior-feedback condition, the content is "You have donated 90 

minutes, thank you." In the goal feedback condition, the content is “the book corner for children in mountainous 

areas looks forward to your help again.”The second part is an unrelated scrambled-sentence task that refers to 

the research of Bargh and Chartrand
 [12]

 scholars, the purpose is to fuzzy experiment purpose. The third part is 

the item that measures the consistency behavior. Specifically, the subjects are asked compared with watching 

TV series or movies, whether they would like to continue to read current books, pay attention to charity 

information and participate in other charity projects, using the Likert7 scale, 1 means very disagree, 7 means 

very agree. The fourth part is to instruct the participants to recall the feedback interface they received before, 

and then make the purchase decision in two scenarios after donating the reading time. One scenario informed 

the participant that he can make a choice between 40 yuan milk tea vouchers or notebooks set with a same price 

due to their good credit of shopping. In the following scenario, the subjects were told that the vacuum cups and 

movie card they planned to buy were on sale for 200 yuan, but their current online account balance was only 

enough to buy one of them and made a purchase decision. 

Finally, participants reported how much they think feedback interface message is more focused on the 

current donation behavior or the goal of helping children, 1 indicates that the information is concerned with the 

current donation behavior, and 9 indicates that the goal of helping children is concerned, and the personal 

information is filled in at the end. 

 

5.  DATA ANALYSIS AND RESULTS 

 

5.1 Reliability Analysis 

In this paper, SPSS20.0 is used to analyze the reliability of the data. The results show that the alpha 

coefficient of consistent behavior is above 0.8, see Table 5-1.  

Table 5-1 Consistency behavior reliability 

Cronbach's Alpha Number of items 

.852 3 

 

5.2 Manipulation Test  

One-way ANOVA was performed on the data collected from questionnaire. The results are shown in Table 

5-2. 
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Table 5-2 One-way ANOVA 

 Sum of squares df The mean square F Sig. 

Between Groups 486.139 1 486.139 111.710 .000 

Within Groups 496.102 114 4.352   

Total 982.241 115    

 

It can be seen from Table 5-2 and 5-3 that the participants in different conditions have significant 

differences in the perception of feedback information (F(1, 114) = 111.710, P< .01).When feedback content is 

“You have donated 90 minutes, thank you”, the mean value of the participants report is 3.38 (SDbehavior feedback = 

2.536), which is significantly lower than the participants report when feedback content is “The book corner for 

children in mountainous areas looks forward to your help again” (Mgoal feedback = 7.49, SDgoal feedback = 1.368), that 

is, the behavior-feedback is more focused on the current donation behavior, and the goal-feedback is more 

focused on the goal of helping the children. The above data indicates that the manipulation is successful. 

 

5.3 Hypothesis Test 

5.3.1 Consistent behavior 

For the consistency behavior variable, the homogeneity test of variance is performed. According to Table 

5-4, the calculated P value is 0.410 and greater than 0.05. Under the premise that the given significance level α 

is 0.05, the variance test is used to satisfy the premise of variance analysis. The results are trustworthy. 

 

Table 5-3 Homogeneity test of variance 

Consistency Behavior 

Levene Statistics df1 df2 Sig. 

.684 1 114 .410 

 

The results of the consistency behavior analysis showed that there was a significant difference in the 

consistent behavior of the subjects in the two conditions (F(1, 114) = 11.622, P < .01). The mean of 

behavior-feedback and goal-feedback is 3.619048 and 4.408805 (SDbehavior feedback=1.2796409; SD goal 

feedback=1.1976500), indicating that the feedback reflecting the goal of helping children will generate more 

consistent behaviors than the feedback reflecting the behavior of donating reading time, namely, they are more 

willing to continue reading current books, pay attention to charity information and participate in other charity 

projects, thus verify H2a, as shown in Table 5-4. 

 

Table 5-4 One-way ANOVA 

consistent behaviors 

 Sum of squares df The mean square F Sig. 

Between Groups 17.953 1 17.953 11.622 .001 

Within Groups 176.111 114 1.545 
  

Total 194.064 115  
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5.3.2 Inconsistent behavior 

The χ
2
 test was performed on the inconsistent behavior data. In the context of choosing between the milk 

tea vouchers and the notebooks set, 44.45% subjects chose the milk tea voucher in the behavior-feedback 

condition, this percentage is higher than in the goal-feedback condition (16.98%; χ 
2
 = 9.994, P < .01),see Table 

5-5. Similarly, in the context of choosing to buy between vacuum cup and a movie card, 44.44% subjects choose 

the movie card in the behavior-feedback condition, this percentage is also higher than in the goal-feedback 

condition (22.64%;χ2= 6.057, P<.05). As we predicted, when the feedback points to the current behavior rather 

than superior goal of the behavior, subjects selected more hedonic and indulgent options, that is, generate more 

inconsistent behaviors, verify H1a, see Table 5-6. 

 

Table 5-5 χ2test 

 value df Progressive Sig. 

(two sides) 

Precise Sig. (two 

sides) 

Precise Sig. (single 

side) 

Pearsonχ2 9.994a 1 .002   

Continuous correction b 8.770 1 .003   

Likelihood ratio 10.403 1 .001   

Fisher's exact test    .002 .001 

Linear and linear 

combination 
9.908 1 .002 

  

McNemar test    .000c  

N in the valid case 116     

 

Table 5-6 χ2test 

 value df Progressive Sig. 

(two sides) 

Precise Sig. (two 

sides) 

Precise Sig. (single 

side) 

Pearsonχ2 6.057a 1 .014   

Continuous correction b 5.130 1 .024   

Likelihood ratio 6.194 1 .013   

Fisher's exact test    .018 .011 

Linear and linear 

combination 
6.004 1 .014 

  

McNemar test    .148c  

N in the valid case 116     

 

6. RESEARCH CONCLUSIONS AND DISCUSSION EXTENSIONS 

 

6.1 Research conclusions 

This paper studies the impact of different forms of online charity feedback on user response. 

(1) Online charity feedback information pointing to current behavior can lead to inconsistent behavior, such 

as more indulgent consumption. Previous studies have shown that low-cost prosocial behavior licenses 

individuals to do behaviors inconsistent to prosocial goals
[1]

. This paper shows that when feedback focuses on 

low-cost behavior itself, it cannot activate the superior goal of helping others. The attention on the current 

behavior makes people feel that they have done a good thing and had high goal progress perception level, which 
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allows them to give up the current behavior and turn to inconsistent behavior. 

(2) The online charity feedback forms pointing to the superior goal of the behavior lead to consistent 

behavior. Scholars show that the impact of a sub-goal on follow-up behavior depends on whether one's attention 

is on a particular sub-goal itself or on its superior goal
 [3]

. When the focus is on the superior goal, the individual 

perceive the participation as the goal commitment, that is, the individual consciously prevents the deviation 

from the current goal, so when the feedback focuses on the upper level goal of the behavior, the individual is a 

firm commitment to this superior goal, which leads to consistent behavior. 

 

6.2 Contribution 

(1) Expanding relevant literature on the role of feedback in corporate social responsibility; 

Previous scholars affirmed the important role that feedback plays for individuals. Levy (1995) pointed out 

that individuals are willing to actively seek feedback because feedback reduces the need for uncertainty
 [13]

. In 

addition, scholars have focused on the effects of different feedback valences on individual behaviors, but the 

feedback is not put into the CSR field to examine its significance. Therefore, this paper makes up for the lack of 

research in the past and examines the role of different feedback forms in corporate social responsibility. 

(2) The application of empirical test goal theory in corporate social responsibility; 

Early scholars have clarified the application of goal theory in corporate social responsibility. For example, 

Margetts and Kashima scholars have clarified the possible effects of goal theory in prosocial behavioral 

spillovers, but the results show that the role of goal theory is not clear 
[14]

. Other scholars pay attention to the 

study of the goal hierarchy in individual behavior, but do not focus on the empirical test of the goal theory in 

corporate social responsibility, so this paper further tests the application of goal theory through empirical 

evidence in corporate social responsibility. 

(3) Help companies provide effective feedback in the online charity background.  

By adjusting the content of the instant feedback information, the enterprise can influence the user's 

understanding of the initial participation behavior, and then affect the user's subsequent response. When the 

feedback form points to the superior goal of donating behavior rather than behavior itself, such as "children's 

book corner is looking forward to your help again", the user will feel that their behaviors are still not enough, 

likely to focus on the commitment to superior goals, and then continue to participate in charity activities. 

Therefore, the company needs to provide information about the superior goals in feedbacks, rather than the 

information of the completed current behaviors. 

Finally, this paper only conducts one experiment, which verifies that the two forms of feedback will lead to 

different behavior of users. However, the mediating roles of goal progress and goal commitment are not verified 

and will be examined by subsequent experiment. Secondly, this article selects the material of online charity 

activity more singularity. Therefore, in the future, online charity activities materials can be further added to 

expand the universality and effectiveness of online charity feedback effects. 
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Abstract: The rise of online short rental platforms has brought more choices for people's accommodation. However, for 

consumers, they have no direct access to housing products. Therefore, the perceived quality of previous online reviews of 

tenants has certain referenced value for them to understand housing sources and make purchasing decisions. To study the 

influence of online comments’ perceived quality on tenants' rental decision, this paper uses Python to crawl the housing data 

of Xiaozhu short rental platform, through content analysis and multiple regression analysis, to extract three dimension of 

perceived quality of the platform: Responsiveness, Reliability, and Assurance. This study shows that Reliability and 

Assurance in online reviews have significant positive effects for the tenants’ rental decisions. This study provides a special 

dimension of perceived quality for online short rental platforms and has certain theoretical value and practical significance. 

 

Key words: online reviews, perceived quality, consumers’ purchasing decision 

 

1. INTRODUCTION 

With the development of sharing economy, online short rental has been accepted by more and more people 

as a new choice to travel and stay. However, before making the decision of renting, consumers on online short 

rental platforms usually cannot have direct access to housing products, and can only learn about housing 

information through multiple channels in advance. As a kind of consumptive shared knowledge, IWOM is an 

important way for consumers to obtain information and is also an important factor influencing their purchasing 

decisions. As one of the main forms of IWOM, online reviews are an important source for consumers to obtain 

products’ information and reflect their real feelings. Therefore, they have stronger influence and persuasion on 

products. It can play a more important role in the process of consumers' purchasing decisions. 

At present, researches on online reviews are mostly carried out from the perspectives of comments’ content 

and quantity, but few researches on products’ perception and perceived quality are involved in online reviews, 

and no special dimension of perceived quality of online reviews is proposed for short rental platforms. In 

addition, due to the diversity of information in online comments and the colloquial expression of consumers, 

many machines cannot properly process online comments’ information, so it is not sure whether the perceived 

quality conveyed by online comments will have an impact on user's decision. Therefore, this paper takes online 

short rental platform as the research object, uses network content analysis and multiple regression analysis to 

explore the influence of perceived quality in online reviews on tenants' rental decision in online short rental 

platform represented by Xiaozhu. 
1
 

2.  LITERATURE  REVIEW  

2.1 Online reviews 

Online reviews are the most important form of IWOM. It mainly evaluates products in the form of text. It is 

a review of a product or company submitted by consumers over the Internet. Studies have shown that online 
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comments can more objectively and comprehensively reflect reliable and valuable information (Chevalier & 

Mayzlin, 2003)
 [1]

. The results of Zhao et al. (2017) have shown that price, collection amount, overall score and 

regional differences in online information have an influence on the housing sales of Airbnb
[2]

. Milan' (2014) 

studies have found that online comments will have an impact on 84% of customers' hotel reservation behaviors, 

which is more reliable than the information provided by hotels
[3]

. Ye et al. (2009) found that there was a positive 

correlation between the number of online comments and housing sales 
[4]

. 

2.2 Perceived quality of products 

Quality is a collection of product’s characteristics and quality, it manifests the product’s comprehensive 

value and it’s the important index used to test product’s performance. Zeithaml et al. (1990) proposed five 

dimensions of perceived quality of service-oriented products, namely tangibility, reliability, responsiveness, 

empathy and assurance
[5]

. Liang (2010) designed nine measurement indexes including product quality 

perception, service quality perception, customer relations and so on in her research, so as to measure the quality 

of service in the hotel
 [6]

. Kuang (2011) studied the influence of E-commerce service quality on customers' 

online reservation satisfaction, and found that website usability, reliability and reactivity had a significant 

impact on customer satisfaction
[7]

. 

2.3 Consumers' purchasing decisions 

The purchasing decision of consumers reflects the individual behavior of consumers, which is very 

important for each stage of purchasing behavior of consumers. Existing researches mainly study the purchasing 

decisions of consumers based on the S-O-R model. Zhang (2011) studied the influence of emotion, perceived 

value and perceived information on the purchasing decisions of consumers based on the S-O-R model
[8]

. Hsieh 

et al. (2014) combined S-O-R model with PAD model to study the influence of website information, website 

navigation, shopping enjoyment of consumers on purchasing decisions
[9]

. In addition, there are many studies on 

the influence of purchasing decisions from other perspectives. Monroe (1990) found that the cost, value and 

perceived quality of products would jointly influence consumers' purchasing decisions
[10]

. Through experimental 

research, Wu et al. (2011) found that the lower the price of online products, the higher the reputation, and the 

greater the impact on consumers' purchasing decisions
[11]

. 

2.4 Influence of online reviews on consumers' purchasing decisions 

Online review has become an increasingly popular and important channel to get products’ information, 

which has a great impact on consumers' purchasing decisions and product sales. Chatterjee (2006) found that 

feedback systems such as comments and ratings can be converted into effective information for potential 

consumers to make comparative choices
[12]

. Especially in the field of accommodation, this reputation feedback 

system has an important impact (Ye et al.2011)
[13]

. Knells et al. (2013) pointed out in their research on the 

content of online comments that consumers would transfer the perceived value of a product or service through 

the semantic information of online reviews, most of these semantic information included the attributes of the 

product itself, personal real experience and so on
[14]

. Therefore, in the shared-rental platform, the relevant 

information conveyed in the online comments of early tenants will have an impact on the decision of potential 

tenants. 

2.5 Literature evaluation 

Based on the review of the above literature, we know that the perceived quality collected by consumers 

through online reviews has an important impact on the perceived quality of products or services and is often 

accompanied by purchasing decisions. However, there are few studies on the quality perceived by consumers in 

online reviews on short rental platforms. Therefore, this paper takes Xiaozhu short rental platform as the object 

to study the impact of perceived quality of online reviews on tenants' rental decisions. 
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3. STUDY 1: EXTRACTION OF THE DIMENSION OF PERCEIVED QUALITY IN ONLINE 

REVIEWS  

This paper is divided into two studies. Study 1 uses network content analysis to extract the dimension of 

perceived quality of online comments on short rental platforms; Study 2 uses the results of study 1 to conduct 

multiple regression analysis with SPSS software, so as to explore the influence of online reviews’ perceived 

quality on tenants' rental decisions on short rental platforms. 

3.1 Selection of network content analysis 

Network content analysis refers to the acquisition of content text from the network. The data are objective 

and real. Compared with the questionnaire survey method, the environmental conditions for the acquisition of 

data are more natural and real. The online texts includes the opinions expressed by netizens and consumers on 

BBS and the post-transaction evaluation, which can reflect their consumption process, products and services 

obtained. In this study, The textual data of online comments are the description and feedback of consumers' 

experience of the products and services they have acquired after the transaction is completed, although the 

information in the comment is not fully reflect all products and services provided by the service provider, to 

some extent, the online texts reflects the dimensions and attributes of products and service that consumers are 

concerned about, and it has a direct effect on potential consumers reading comments to obtain more information. 

3.2 Data capture and preprocessing 

In this study, Python was used to write a web crawler. On November 14, 2017, all qualified housing data on 

Xiaozhu short rental platform, including housing price, the number of housing orders and online comments of 

the tenant were obtained. The capture time lasted for 65 hours, and a total of 32,145 original housing samples 

were obtained. Through the verification of the data, it is found that some landlords have multiple housing 

sources. In order to make this study more rigorous, this paper selects the landlord data with only one housing 

source and obtains 5,951 sample data of the landlord. At the same time, there are landlords who only release 

housing sources but do not accept any orders. In this study, this part of landlord data was removed and a total of 

4,904 sample data of the landlord were obtained. 

According to the research’s object, the number of comments and the total number of orders are processed 

with outliers. After removing outliers of the number of comments and the total number of orders, 3,465 sample 

data of housing sources were obtained, with a total of 21,559 comments. According to experimental results by 

Pavlou & Dimoka (2006), 80% of consumers only paid attention to the comments on the first page when 

referring to the comments
[15]

. Xiaozhu showed up to 10 comments on each page of housing sources, so the first 

10 comments data of each housing source were finally adopted. 

3.3 Data encoding  

 Sample preprocessing: Before coding, the first 10 comments of 3,465 houses will be obtained and 

imported into EXCEL for coding. 

 Pre-coding by researchers: Removing the first 10 comments of 3,465 housing sources, 100 comments 

were randomly selected. To build the coding sample set 1, the comments in the sample set were divided into 231 

sentences, ending with periods and exclamation marks. Firstly, according to relevant indicators of comments of 

online tourism and hotel websites, an initial coding framework was established, including topics such as health, 

comfort, service, facilities et al. In the coding process, the two professional researchers read independently. 

According to the specific text content of the online short rental website, they marked the topic tag. When the 

comments did not match the original coding framework, new topic tags could be added. After a complete round 

of independent coding, the two researchers discussed their codes and further combined them into related coding 

topics. 

 Coder training and consistency test: Before starting coding, two coders were trained professionally 
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according to the initially adjusted coding framework, and each code or topic was explained to familiarize them 

with the relevant coding framework and operational definitions, so as to improve their reading speed and 

accuracy of the comment text. Before using the content analytical method, it is very important to check the 

coder's reliability. After a round of coding, the codes of the two coders were compared and analyzed, it shows 

that the coding reliability between coder 1 and researcher is 93.8%, the coding reliability between coder 2 and 

researcher is 91.1%, and the coding reliability between coder 1 and coder 2 is 89.7%, which indicates that the 

coding classification between coders and between coders and researchers has passed the reliability test. 

3.4 Coding framework and operational definition of the source and elements of perceived quality by the 

tenant's online comments 

Combined with the description of coding content, Responsiveness includes: Service and attitude within the 

role, Services outside of roles; Reliability includes: landlords’ personal characteristics, tenants’ sticky behavior; 

Assurance includes: housing hygiene, comfort level, housing aesthetics, convenience of life, surrounding 

environment, housing facilities, consistency of description/picture, extra charge. In the coding process, for the 

described Hashtag, the positive description tag "1", the negative description tag "-1", and the negative 

description tag "0" are not marked. For example, if the comment mentions "the room is very clean", it will be 

marked "1" under the theme of housing hygiene. If the comment mentions "the room is not very clean and 

dusty", it will be marked "-1" under the theme of housing hygiene. Finally, the element markers of each 

dimension of perceived quality of online comments are summed and processed to obtain their values on each 

perceived quality dimension. The sources’ elements and coding framework of the dimension of perceived 

quality in online reviews are shown in figure 1.Based on this framework, researchers and coders began to do 

extensive critical reading and topic coding. 

Figure 1. Sources’ elements, coding framework and operational definitions of perceived quality in online reviews 

The dimension of perceived quality Elements of theme Coding operational definition 

Responsiveness 

Service and attitude within roles 
Describe the services and attitudes of the landlord in 

his/her role. 

Services outside of roles 
Describe services out of the landlord's responsibility, 

such as providing travel tips, free food and fruit, small 

gifts, etc. 

Reliability 

Landlords’ personal characteristics 
Describe the landlord's personality, hobbies, overall 

image, "good landlord" and "rich of charm", etc. 

Tenants’ sticky behavior 
It refers to the guest recommended to others or later to 

come back, such as "next time to come back to your 

home" and so on. 

Assurance 

Housing hygiene Describe the sanitary condition in the house. 
Comfort level Describe the comfort or warmth of the guest's staying. 
Housing aesthetics Describe the decoration, style and layout of  room. 

Convenience of life 
Including the convenience of food, housing medicine, 

entertainment and other aspects. 

Surrounding environment 
It refers to the surrounding environment of the 

residential area. 

Housing facilities 
It refers to the living rooms’ supplies or kitchen 

equipment supplies. 

Consistency of description/picture 
It refers to the actual room and the site housing source 

described by the consistency. 
Extra charges It refers to the rental contract outside the cost. 
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3.5 Coding statistical results 

After complete coding, the frequency of each perceived quality dimension in each comment of each 

landlord was statistically analyzed. Among them, Responsiveness includes service and attitude within the role, 

services outside of roles, which accounts for 15.69% in total. Reliability includes the theme of landlord's 

personal characteristics and tenant's sticky behavior, accounting for 25.25% in total. Assurance includes eight 

elements, namely housing hygiene, comfort level, housing aesthetics, convenience of life, surrounding 

environment, housing facilities, consistency of description/picture, extra charge, accounting for 59.06% in total. 

The results are shown in figure 2: 

Figure 2. Frequency and percentage statistics for each dimension of perceived quality of tenant's online comments 

The dimension of perceived quality Frequency Ratio 

Responsiveness 7685 15.69% 

Reliability 12363 25.25% 

Assurance 28923 59.06% 

Total 48971 100% 

 

4.  STUDY 2: INFLUENCE OF PERCEIVED QUALITY DIMENSION IN ONLINEREVIEWS ON 

TENANTS'RENTAL  DECISIONS 

4.1Study design 

4.1.1 Research hypothesis 

According to study 1, three dimensions of perceived quality, namely responsiveness, reliability and 

assurance, were extracted from the information of online comments by tenants. Responsiveness refers to the 

service provided by the merchant and the behavior of responding to the service; Reliability refers to the 

reliability of the product itself and the merchants who provide the product; Assurance refers to the degree of 

guarantee of products and services provided by the merchant. In this study, The responsiveness is reflected by 

service and attitude within the role, services outside of roles; The characteristics of the landlord and the sticky 

behavior of the tenant are used to reflect the reliability; The assurance is reflected by housing hygiene, comfort 

level, housing aesthetics, convenience of life, surrounding environment, housing facilities, consistency of 

description/picture and extra charge. These dimensions in the online comments reflect the perceived quality of 

the house to some extent. Based on the sorting of existing literature, this paper makes the following hypothesis: 

H1: The responsiveness in online reviews has a positive impact on tenants' rental decisions. 

H2: The reliability in online reviews has a positive impact on tenants' rental decisions. 

H3: The assurance in online reviews has a positive impact on tenants' rental decisions. 

4.1.2 Data source 

The data sources in this study are identical to those in study 1. 

4.1.3 Measurement of variables 

The independent variables in study 2: Responsiveness, Reliability and Assurance are extracted by the 

network content analysis in study 1, while the control variables: price and dependent variables: total number of 

orders are data obtained by crawling through python in study 1. 

 Measurement of related variables of perceived quality in online reviews: The elements of each dimension 

of perceived quality are marked in the network content analysis to measure each dimension. The values of each 

dimension in the online review were obtained by arithmetically summing the values of each dimension of 

perceived quality in each landlord's first 10 comments. Finally, the values of each dimension of perceived 

quality in the online comments were obtained. 

 Measurement of tenants' rental decision: The rental decision of the tenant indicates the decision made by 
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the tenant after the analysis and processing of the information of perceived quality obtained by the tenant, that is, 

whether to rent a certain housing sources or not. Therefore, this study uses the total number of orders of the 

housing sources on the website to reflect the tenant's rental decision. 

 

4.2 Data analysis 

4.2.1 Descriptive statistical analysis 

This study takes the housing price as the control variable, the dimension of perceived quality in the online 

comments of tenants as the independent variable, and the tenant's rental decision as the dependent variable. In 

traditional rental houses, price is the leading factor influencing consumers' choice, and this study mainly studies 

the impact of online reviews’ dimension of tenants on orders, so this study takes housing price as the control 

variable. The specific descriptive results are shown in figure 3. 

Figure 3. Descriptive statistical analysis of variables 

Variable N Minimum Maximum Mean Std 

Price 3465 30 9999 395.337 529.0624 

Total number of orders 3465 1 76 16.872 16.3498 

Responsiveness 3465 -1 15 2.1786 2.4151 

Reliability 3465 -1 15 3.5558 3.1222 

Assurance 3465 -5 31 7.6811 6.57577 

4.2.2 Multiple regression analysis 

In order to examine the impact of dimension of perceived quality of tenants’ online reviews on tenant’s 

rental decisions, the quality in tenants’ reviews was studied. The dimension of perceived quality is brought into 

the linear regression model as independent variable, tenants’ rental decision is taken as the dependent variable, 

and housing price is taken as the control variable. The significance level between the above independent 

variables and dependent variables was examined. SPSS22 is used for multiple linear regression analysis to test 

and judge the influence of various quality signals on tenants’ rental decision. Firstly, collinearity statistics 

among variables were analyzed, as shown in figure 4, the analysis found that the independent variables of 

tolerance are closed to 1, The VIF (variance’s inflation factor) is also closed to 1, it indicates that the linear 

correlation among the characteristic variables is weak, little effect on coefficient estimation of regression 

equation and results. 

Figure 4. Collinearity statistics indicators 

Variable Tolerance VIF 

Prices .993 1.007 

Responsiveness .542 1.845 

Reliability .401 2.492 

Assurance .406 2.461 

Then, we uses multiple regression analysis with SPSS to explore the causal relationship between variables. 

The model’s regression results are shown in figure 5. As can be seen from the comparison between model 2 and 

model 1, the explanatory power of the model was significantly improved after independent variables entered the 

equation (△R
2
=0.366, p<0.001). As can be seen from the regression results of model 2, the responsiveness of the 

independent variable (β=-0.146, p>0.05) has no significant impact on the tenant's rental decision, H1 is rejected. 

Reliability (β=1.762, p<0.001) has a significant positive impact on tenants' rental decision, H2 is supported. 

Assurance of independent variable (β=0.809, p<0.001) has a significant positive impact on tenants' rental 

decision, H3 is supported. 
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Figure 5. Results of regression analysis 

 Variable Model 1 Model 2 

 (constant) 17.617 4.957 

Control  variable price -0.002*** 0.000 

 Responsiveness  - 0.146 

Independent  variables Reliability  1.762*** 

 Assurance  0.809 *** 

 R² 0.004 0.366 

 ∆ R² 0.004 0.366 

 ∆ F 12.913*** 499.133*** 

Note: *** means p<0.001, ** means p<0.01, * means p<0.05  

 

5.  CONCLUSION AND DISCUSSION 

In this paper, Python was used to crawl the second-hand data of Xiaozhu, and content analysis was used to 

extract the responsiveness, reliability and assurance of perceived quality, so as to study the impact of perceived 

quality of online reviews on tenants' rental decisions. The results are as follows: 

It shows that the reliability and the assurance of online reviews have a significant positive impact on 

tenants' rental decisions. And in the short rental homestay which is featured with personalization, the tenants 

pays more attention to reliability and assurance when choosing rooms. For example, some excellent personal 

characteristics and good service attitude of the landlord make the tenant feel warm and comfortable, convey 

goodwill and friendliness, and promote the tenant to stay. In addition, there are many tenants who show that they 

will live in the same house next time, recommend their colleagues and friends to live here and continue to live, 

etc. These tenants’ behaviors also show the landlord's excellent receiving capacity, so as to generate follow-up 

stickiness and loyalty, and then affect the decision of other tenants to rent a house. And the element such as 

housing hygiene, comfort level, housing aesthetics, etc. They reflect the overall quality of the housing stock, 

thus prompting tenants to make rental decisions. However, the responsiveness has no significant impact on the 

tenant's decision of renting, which indicates that the tenant takes the host's series of responsive behaviors 

towards the tenant or the basic requirements of the platform for granted, and thus does not produce the decision 

behavior of renting.  

This research has certain practical significance. As can be seen from the thematic features with significant 

influence in the tenant comments, on the basis of meeting the basic sanitary conditions, potential tenants pay 

more attention to the characteristics of the landlord mentioned in the previous tenant comments, the services and 

attitudes provided by the landlord in the actual housing process, and the comfort level of the housing. Moreover, 

in the eyes of other consumers, landlords and consumers' sticky rental decision and recommendation of housing 

resources to others also affect consumers' quality perception and rental decision. Therefore, in the process of 

receiving and getting along with tenants, excellent service and personal characteristics reflected in this process 

are very important for the formation of overall good accommodation experience of tenants. By strengthening the 

quality signals that tenants are focused on and improving other aspects of the service, it can facilitate the 

expression and appreciation of tenants in their housing reviews, thus influencing potential consumers. At present, 

there are five aspects of the platform, including cleanliness, matching description, traffic location, safety degree 

and cost performance, for tenants to score, but the actual effect of each label on consumers cannot be fully 

confirmed. Combined with the results of this study, the platform can also guide customers to make a comment 

subdivision. On the one hand, it is convenient for potential consumers to have a comprehensive understanding 

of information, improve consumers' perception of the quality of houses and their surroundings, and promote 
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tenants' decision to rent. On the other hand, it can also conduct quantitative evaluation on the housing quality of 

the landlord's service, so as to improve the overall housing quality level. 

However, the disadvantages are that this paper only selects the data of one online short rental platform for 

research, with the purpose of controlling the influence of users’ attributes and effect of platform. In the future, 

the research should compare the differences of perceived quality in online comments between short rental 

platforms with different business models. In data filtering, this study only selects the related data of landlord 

with only one housing source. Compared with the overall samples of housing sources, the sample may not 

enough. In future studies, the overall data should be considered to improve the universality of the results. 
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Abstract: With the rapid development of internet technology and online shopping, pictures are widely used in online 

reviews. This study based on the elaboration likelihood model, cognitive dissonance theory and cue consistency theory 

focuses on effects of the perceived attractiveness of pictures and review valence in online reviews on consumers’ purchase 

intention. Two studies will be conducted to test the framework and relevant hypotheses, the pictures in online reviews affect 

perceived usefulness of the reviews, and the online reviews with pictures make consumers feel more useful than without 

pictures. The perceived attractiveness of pictures moderates the effect of review valence on purchase intention and perceived 

fluency. The study also found the perceived attractiveness of pictures as a moderator, and the mediating effects of perceived 

fluency. 
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1. INTRODUCTION 

The forms of presenting online reviews are more abundant, with rapid development of internet technology 

and online shopping. In addition to traditional text form, pictures, videos, blogs and other forms have been 

widely used to share product or service information and consumption experience
[1]

. Visual information is the 

largest in five senses in the human, which has the most obvious impact on consumers
[2]

. Moreover, it is very 

easy to shoot pictures and upload them, so pictures have gradually become a mainstream form of online reviews 

second only to text form, commonly known as “buyers’ show”. The influence of “buyers’ show” in online 

shopping should not be underestimated. More and more consumers will choose to post their photos in online 

reviews, and online sellers will encourage buyers to upload “buyers’ show” to promote sales. At the same time, 

the uglified “buyers’ show” is also popular on the internet. At this point, the uglified “buyers’ show” can also 

promote product sales?  

Few researchers have delved deeply into how images ( “buyers’ show” ) in online reviews influence 

consumers’ purchase decision. The existing studies on the presenting forms of online reviews are mostly focused 

on the traditional text forms
[3,4]

. However, the researches on images in online reviews are limited, and the only 

researches are to compare images with words
[1,5]

. For example, Lin et al. (2012) verified that compared with 

online reviews without pictures, online reviews with pictures have a more significant impact on consumers’ 

purchase intention
[1]

. Yang and Zhu (2016) found that the purchase feasibility regulates the degree to which 

consumers are affected by pictures or words
[5]

.  

Both text information and picture information in online reviews may have an impact on consumers’ purchase 

intention
[1,5]

, but they did not be studied at the same time. Therefore, based on the Elaboration Likelihood Model, 

cognitive dissonance and cue consistency theory, this study focuses on the image information and text 

information in online reviews. Picture information can be divided into pictures with high perceived 

attractiveness and pictures with low perceived attractiveness according to perceived attractiveness, and text 

information can be divided into positive reviews and negative reviews according to the direction of reviews. 
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Specifically, this study mainly discusses four questions: (1) Does the online reviews with pictures have higher 

perceived usefulness than the online reviews without pictures? (2) Does the perceived attractiveness of pictures 

adjust the influence of reviews direction on consumers’ purchase intention? (3) Does the perceived 

attractiveness of pictures adjust the influence of reviews direction on the perceived fluency of consumers? (4) 

Whether the interaction between reviews direction and perceived attractiveness of pictures can exert an 

influence on consumers’ purchase intention through the mediating effect of perceived fluency? This study is an 

application and extension of cognitive dissonance theory and cue consistency theory in the field of consumer 

behavior research, and also provides a new idea for researches of picture information in online reviews in 

practice. The theoretical framework is shown in figure 1.    

 

 

 

Figure 1. Theoretical framework 

 

2. THEORETICAL BACKGROUND   

 

2.1 The forms of online reviews 

Online reviews are an important form of online word-of-mouth. Online reviews generally refer to the positive 

or negative views of potential or actual consumers on products or services published on shopping or third-party 

review websites
[6]

. In recent years, with the rapid development of e-commerce and internet technology, 

consumers have taken online comments as an important source of information in shopping
[7]

, and can evaluate 

product information and share their shopping experience anytime and anywhere
[8]

.  

The present forms of online reviews can be divided into visual form and verbal form
[9]

. Traditional online 

reviews mainly use verbal form. Nowadays, consumers can either use verbal form, visual form of a combination 

of the two forms to express their online reviews. The current attention paid to the study of pictures in online 

reviews is not consistent with its increasingly important role and status, and the previous research focus is to 

compare pictures and words in online reviews. Lin et al. (2012) found that compared with blogs with plain text 

information, consumers believe that blogs with pictures have higher information quality and higher credibility, 

and are more conducive to promoting consumers’ purchase intention
[1]

.  

 

2.2 The pictures in online reviews and usefulness 

Elaboration likelihood model (ELM) is an important tool for the internet users to process information and 

make decisions
[10]

. The ELM model expresses that individuals will choose different paths (marginal path or 

central path) to process information due to their different capabilities and motivations of information 

processing
[11]

. Marginal path refers to the fact that individuals are unwilling or do not have the ability to think 

carefully about the arguments in persuasive communication information, but are influenced by peripheral clues 

to form attitudes. Central path refers to when individuals have the motivation and ability to focus on information, 

Perceived fluency 

Reviews direction Purchase intention 

Perceived attractiveness of 

pictures 
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to think in detail about persuasive communication information and generate an attitude of approval or 

disapproval
[12]

. 

Under the environment of online shopping, although online sellers have display in rich product information as 

much as possible now
[13]

, but the lack of feeling experience such as direct tactile feedback, the product 

information available to consumers is still limited
[14]

, consumers will be more affected by surrounding clues. At 

this point, the information quality and information source as key surrounding information will have the 

important influence on consumer's decision. From the perspective of information quality, consumers believe that 

blogs with pictures have higher information quality than those with plain text information and are more 

conducive to promoting consumers' purchase intention
[1]

. From the perspective of information source, the more 

credible the information source is, the higher the perceived usefulness is
[15]

, and the pictures in online reviews 

are more reliable because they more directly and clearly reflect the usage situation of buyers. Information 

quality and source in ELM model are important basis for individuals to process information and make 

decisions
[10]

, we believe that pictures in online reviews have higher information quality and more reliable 

sources, so the higher the usefulness, the greater the impact on consumers.  

H1: the pictures in the online reviews affect the usefulness of the online reviews perceived by consumers, and 

the reviews with pictures make them perceived by consumers more useful. 

 

2.3 The perceived attractiveness of pictures and reviews direction 

In the field of marketing communication, information is usually transmitted through the combination of words 

and pictures. Previous studies on word-picture matching in advertisements have verified that the degree of 

word-picture matching will have an impact on consumers' memory
[16]

, and the persuasion effect of 

advertisements
[17]

. Nowadays, with the rapid development of digital communication technology, online reviews 

and advertisements are basically the same in the form of presentation, and both pictures and words can be 

used
[9]

. 

However, the most of existing researches on online reviews focus on the reviews in the form of words, and a 

few researches on pictures in online reviews focus on the comparison between pictures and words
[1,9,18]

. 

Therefore, the study of pictures and words in online reviews in this paper can draw lessons from its research in 

the field of advertising. The direction of online reviews can be divided into positive direction, negative direction 

and neutral direction according to the directivity of text content. Positive reviews refer to the positive text 

content of products and services, negative reviews refer to the negative content, neutral reviews refer to the 

content is not clearly directed. Purnawirawan et al. (2012) found that consumers' perceived usefulness of 

positive and negative reviews was higher than that of neutral reviews, because consumers had more preference 

for directional content
[19]

. Existing studies have found that negative reviews have a greater impact on consumers 

and are more likely to cause risk perception and uncertainty
[20-22]

. However, some studies believed that negative 

reviews did not always have a greater impact than positive reviews
[23]

, and that trust in product quality was 

moderated
[22]

. In addition, some studies have found that reviews containing both positive and negative aspects 

have higher perceived usefulness
[24,25]

. Similar to the text information in online reviews, picture information 

should also contain directivity. In the research in the field of advertising, models can be divided into high 

attractive models with low attractive models
[26]

, and high attractive models refer to those who look is the 

combination of reality and ideal, haunting perfect image, usually has a beautiful appearance and slim figure
[27]

; 

Low attractive models are people who look normal, who are average in weight, height and appearance. 

Aydinoglu and Cian (2014) take perceived attractiveness as an indicator to evaluate pictures and measure the 

perceived attractiveness of pictures with a scale
[28]

. To sum up, we believe that according to the directivity of 

picture information, pictures can be divided into images with high perceived attractiveness and images with low 
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perceived attractiveness. Images with high perceived attractiveness were matched with positive reviews, while 

images with low perceived attractiveness were matched with negative reviews. According to cognitive 

dissonance theory, when an individual is confronted with two kinds of inconsistent information about a certain 

thing, cognitive dissonance will occur, and then the individual will take actions based on thoughts, values and 

perceptions, so as to maintain consistency
[29]

. Cue consistency theory also proposed that, compared with 

inconsistent information, Consistency information is more conducive to the perception and judgment of product 

quality and has stronger persuasion effect, thus influencing consumers' purchase intention
[30]

. Therefore, when 

online reviews contain pictures with high perceived attractiveness, positive reviews have a significantly higher 

impact on consumers' purchase intention than negative reviews because they are consistent with pictures with 

high perceived attractiveness. When online reviews contain low perceived attractive pictures, although the 

pictures of low perceived attractiveness is consistent with the negative reviews, make consumers purchase 

intention low, because of the high feasibility in buying situation, however, compared with the text reviews, 

consumers are influenced by pictures more
[5]

, consumers are more influenced by pictures with low perceived 

attractiveness than text reviews, therefore, no matter positive or negative direction, consumers' purchase 

intention will be significantly reduced, there would be no significant difference. In summary, we propose: 

H2: Perceived attractiveness of pictures moderates the influence of reviews direction on purchase intention. 

When the perceived attractiveness of pictures is high, positive reviews make consumers significantly higher 

purchase intention than negative reviews. When the perceived attractiveness of pictures is low, there is no 

significant difference between positive and negative reviews on consumers' purchase intention. 

 

2.4 The mediating effect of perceived fluency 

Perceived Fluency refers to a subjective experience of how easily it is for an individual to recognize and 

process characteristic information of a target object (such as color, size, hardness, shape, etc.)
 [31,32]

, and is 

directly related to the degree of effort and processing speed
[33]

. Existing studies have found that perceived 

fluency has an important impact on individual preferences and decision-making
[34,35]

. For example, Alter and 

Oppenheimer (2006) have verified that perceived fluency drives investors to make purchase decisions
[34]

. 

Novemsky et al. (2007) also found that when product information could not be processed smoothly, consumers 

would choose to postpone purchase
[35]

.  

Existing studies think inconsistent information needs individual to pay more effort or information 

processing
[36]

, if the information about the cognitive object is ambiguous, then people will be difficult to 

handle
[33]

, and if online reviews about the perceived attractiveness of product pictures and the reviews direction 

don’t match, it will negatively affect the efficiency and ease of consumers’ processing information. When online 

reviews contain pictures with high perceived attractiveness, positive reviews make consumers' perceived 

fluency significantly higher than negative reviews because they are consistent with pictures with high perceived 

attractiveness. When online reviews contain pictures with low perceived attractiveness, negative reviews make 

consumers' perceived fluency significantly higher than positive comments because they are consistent with 

pictures with low perceived attractiveness. In summary, we propose: 

H3: The perceived attractiveness of pictures regulates the influence of reviews direction on perceived fluency. 

When the perceived attractiveness of pictures is high, positive reviews make consumers' perceived fluency 

significantly higher than negative reviews. When the perceived attractiveness of pictures is low, negative 

reviews make consumers’ perceived fluency significantly higher than positive reviews. 

Since the perceived attractiveness of pictures regulates the influence of reviews direction on consumers' 

purchase intention and perceived fluency, which in turn affects consumers' purchase intention
[35]

, we propose: 

H4: There is a moderating model with mediator: the interaction between perceived attractiveness of pictures 
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and reviews direction in online reviews influences consumers' purchase intention through the mediating effect of 

perceived fluency. 

 

3. METHODOLOGY AND CONCLUSION 

This study adopts the empirical method, including two experimental studies. In study 1, it was found that the 

pictures in online reviews affected the perceived usefulness of online reviews, online reviews with pictures 

made it perceived by consumers more useful. At the same time, it is found that the effect of perceived 

attractiveness of pictures on purchase intention is regulated by reviews direction. In the case of high perceived 

attractiveness of pictures, positive online reviews made consumers significantly more willing to purchase than 

negative online reviews. In the case of low perceived attractiveness of pictures, there was no significant 

difference between positive and negative online reviews on consumers’ purchase intention. In study 2, it was 

repeated verifying the regulation effect of perceived attractiveness of pictures in different situation, then it was 

found a mediated moderator models, that is, the interaction between perceived attractiveness of pictures and 

reviews direction influences consumers’ purchase intention through the mediated effect of perceived fluency.  
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Abstract: The economic impact of recommendation networks in an e-commerce platform is attracting increasing interests 

from researchers. Various indicators adopted from social network measuring are used to describe the features of products 

recommendation networks. However, systematic measurements are still scarce in existing studies. This paper summarized 

three dimensions of measurement for products recommendation network, i.e., centrality, connection and size. Furthermore, 

the measurements were used to examine the structures of recommendation network in a packaged tour e-commerce platform 

from their evenness, clustering and scale. Our study mainly contributes to the emerging literature on products 

recommendation networks by offering three dimensions of measurements to describe the network structure. 
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1. INTRODUCTION 

E-commerce Platforms build recommendation networks to help customers find the suitable products. There 

are many researches that have emerged in recent years investigating the economic impacts of such networks 
[1,2]

. 

In these researches, many indicators in social network analysis (SNA) are used to measure recommendation 

networks 
[3]

. However, there is still a scarcity of systematic measurements in extant literature to describe the 

characters of products recommendation networks. This paper mainly contributes to the emerging researches on 

recommendation networks by offering a systematic measurement to describe the network structure.  

 

2. THE MEASUREMENTS OF RECOMMENDATION NETWORKS 

We extracted critical indicators from the network related measurements in relevant researches and find that 

they can be classified into three dimensions: centrality, connection and size. Centrality refers to the importance 

of a node in a network. Centrality usually includes degree centrality, closeness centrality, betweenness centrality, 

eigenvector centrality and PageRank centrality. Connection is defined as the relational status between different 

products. Assortative mixing and clustering coefficient were introduced by researchers to measure connection 

status of products within recommendation networks. Size is defined as the total number of nodes in a network 

and directly determines how complex the structure of this network.  

According to the dimensions mentioned above, three corresponding features of recommendation network 

can be described: evenness, clustering and scale. Evenness indicates the distribution status of resource among 

nodes in a network. Clustering measures the connection status between nodes and illustrates the speed at which 

the traffic could spread in a network. Scale means the size of networks.  

We choose a set of indicators from each dimension that we have summarized to measure the corresponding 

features of recommendation networks consisting of homogeneous products. The evenness of recommendation 

network is measured by the variance in PageRank value (PRVar) across products in a destination market 

(centrality dimension). The clustering of entire recommendation network in a destination market is measured by 

the average clustering coefficient of all products (AvgCC) in this market (connection dimension). The scale of 
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recommendation network in a destination market is the total number of products in the network (size 

dimension).  

 

3. RECOMMENDATION NETWORK STRUCTURE ON TUNIU.COM 

We chose a famous package tour e-commerce platform — tuniu.com as our research context. 12 outbound 

destination markets on June 1st, 2018 was selected for our research. Recommendation networks were built by 

using Gephi, an open-source network analysis and visualization software written in Java, after removing 

duplicate and irrelevant products in raw data. Measurement indicators were also calculated by using the built-in 

algorithms in Gephi. As illustrated in Table 1, high unevenness, high clustering and small scale are identified 

three critical features to measure tuniu.com’s production recommendation networks.  

Table 1. The recommendation networks of each markets on tuniu.com 

Area 
Australia and 

New Zealand 
Cambodia Europe Hong Kong Singapore Thailand 

PRVar                                                               

AvgCC 0.49 0.22 0.53 0.52 0.43 0.36 

Scale 459 198 2417 1091 455 1867 

Area Indonesia Japan Malaysia 
Middle East and 

Africa 
United States Vietnam 

PRVar                                                             

AvgCC 0.29 0.41 0.28 0.41 0.42 0.34 

Scale 646 801 197 1031 580 558 

 

4. DISCUSSION AND CONTRIBUTIONS 

Many researches investigating the economic impacts of recommendation networks have emerged in recent 

years, while there is still a scarcity of systematic measurement of recommendation networks. We summarized 

three measurement dimensions that are used to describe the features of recommendation networks, i.e., centrality, 

connection and size, and examined the structures of recommendation network in a packaged tour e-commerce 

platform from their evenness, clustering and scale. This study makes contributions primarily to the emerging 

literature on recommendation networks by offering three dimensions of measurements to describe the network 

structure while there is still a scarcity of systematic network measurements. Moreover, based on the three 

dimensions, our works offer an example of measuring recommendation networks from their evenness, clustering 

and scale on an e-commerce platform. Our works enlighten subsequent researches by offering a systematic 

measurement for recommendation networks on a package tour e-commerce platform. 
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Abstract: With the increasing of online reviews, information overload has become a major problem in online community. 

What makes a helpful online review when information overload exists? In this study, the research model is developed to 

examine the helpfulness of online consumer reviews when information overload exists. Information quality is measured by 

review length and pictures in the model. The result is showed the relationship between review length and review helpfulness 

is usually described as an inverted U curve. The impact of review length and picture review on helpfulness is stronger when 

information overload exists. The impact of is also stronger with negative reviews than without negative reviews. As a result, 

our findings help extend the literature on information diagnosticity within the context of information overload. 

 

Keywords: Online Review, Information Overload, Negative Review 

 

1. INTRODUCTION 

A large number of studies have analysed the relationships between information overload, information 

processing, and decision quality at the individual level when purchasing online
 [1]

. Inconsistent results have been 

found in the relationships about the buying process online. Several studies found negative effects from online 

information overload, while others obtained opposite results
 [2]

. At each step of the search process, the consumer 

trades off search costs with the likelihood of getting useful product information, which may eventually lead to a 

purchase or to stopping the search process without purchase. So there is an intermediate amount of information 

that maximizes the consumer’s expected utility from the search problem. The previous studies showed that a 

user's effectiveness suffers when consumers are provided with too much information in a limited amount of time, 

such that it exceeds their processing limits
 [3]

. However, what makes a helpful online review when information 

overload exists? What should the platform do so that online reviews will get more prominent and be more 

helpful for consumers?  

 The paper is structured as follows. The next section outlines the background and literature of this study. 

Then the research hypotheses and model are developed. After that the data and methodology of this study are 

discussed. Subsequently, data analysis and empirical results are examined. Finally, the paper ends with 

conclusions. 

 

2. LITERATURE REVIEW AND HYPOTHESIS 

The information quality of online reviews can be determined by several factors including persuasive 

strength, review length, valence and so on. The persuasive strength of arguments embedded in an informational 

message plays an important part in information quality. In order to enhance the persuasive strength, long 

reviews which provide more detailed information are more helpful. Longer reviews include detailed product 
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information regarding how and where the product was purchased and used in specific contexts. So it has been 

confirmed by several recent studies that long reviews are more helpful in the consumer decision-making 

process.  

However, longer reviews may lead to higher reading costs so the review helpfulness becomes lower after a 

certain point. People may find themselves fast in losing interest and focus when they read the same type of 

information online because the endless stream of unlimited text makes it difficult to stay on one task for a long 

time
 [4]

. The increase in the utility presented in the review may be offset if a review is too long and increases 

demand of reader’s mental capacity. When this occurs, readers could choose to skim through the message or 

totally abandoned it and give the message less chance to be helpful.  

So there is an intermediate amount of information that maximizes the likelihood people want to read and 

perceive them as helpful. If too much information is provided and some of it is not useful for the purchase 

decision, consumers will end up choosing not to purchase the product
 [5]

. In contrast, if too little information is 

provided, consumers may end up not having sufficient information to decide to purchase the product. Thus both 

the absence and excess of information result in a lack of attention towards purchasing online. The relationship 

between information load and information processing effect is usually described as an inverted U curve
 [6]

. 

According to how the amount of online information influences users’ cognitive responses in an online 

environment, Sicilia and Ruiz
 
confirmed an inverted U curve relationship between information load and 

information processing because the volume of information about many products is too great for consumers to 

read. Since decision quality is positively associated with information processing, the relationship between 

review length and review helpfulness has been considered as an inverted U curve. Therefore, we propose the 

following hypothesis: 

H1:The review helpfulness will increase when review length increases. After a certain point the 

helpfulness will decrease when review length continues to increase. 

In contrast with plain text in a review, pictures are the easiest to observe which can differ in many aspects. 

The pictures about a product may draw greater attention to the reviews and most product reviews are brief and 

easy to understand, thus unlikely to demand a high level of perspective resources for processing. Including a 

picture in a review enhances the credibility even if it’s negative product information
 [7]

, and it makes most 

picture reviews easily understandable with that additional information. The increased availability of decision 

makes the readers more confident
 [8]

. When the product is with picture reviews the reviewer’s attention can be 

drawn to the visual of the product rather than the plain text itself. Uploading pictures can also provide further 

evidence for review viewers to show all kinds of characters of a product. So we propose the following 

hypothesis: 

H2:The review helpfulness will increase when the number of pictures in the review increases. 

Information overload usually refers to the notion of receiving too much information at any given time so 

that it exceeds the processing limits
 [9]

. Individuals are struggling to process information for contemporary 

knowledge intensive organizations because it can adversely affect decision making
 [10]

. It has been argued that 

consumers may prefer not to choose or make poorer selections with too many alternatives. Information overload 

can be especially prominent in product categories such as consumer electronics and software because they tend 

to involve many different features some of which are less important Information load has usually been measured 

by the number of product alternatives and attributes presented to consumers. In this study, we use the review 

quantity to measure information overload and it is a frank way to show online information volume available to 

readers. The formalization of overload effect has been considered deeply by several researchers. It is supported 

by some study that information overload has relationship with all kinds of negative decision outcomes, 

including lower decision quality, less confidence in the decision process and longer time needed. Increases in 
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information quantity are negatively associated with decision accuracy without variation of information quality
 

[11]
. Excessive searching complexity makes it difficult for customers to locate the needed information, thus 

negatively affecting customers’ decision quality
 [12]

. The biggest driver of consumer stickiness is kind of 

decision simplicity and the easier consumers can gather information about a product the more dramatically 

consumer stickiness increases. But some studies argue there is no decrease in decision quality as the information 

load increased. One of the reasons is that information overload does not systematically influence consumer 

purchase behavior. That means information processing efficiency increases when the decision maker is 

subjected to information insufficiency, while it decreases when they are experiencing information overload.  

In the study, we shed light on the influence of information overload on the decision maker's efficiency and 

the information overload is regarded as a context in which readers pay attention to the useful online reviews 

based on their cognitive ability. When more and more online reviews are produced, the length of review 

becomes prominent. The length structure of all review below a certain product reflects the format in which 

reviews have been provided. We denote the length structure by the ratio of the number of reviews with more 

than 10 characters in the total reviews because the review usually conveys information about a product in detail 

when it is with more 10 characters. According to these studies above, the moderate ratio of long reviews below a 

certain product will be modest for readers and has more effect on the review helpfulness. When information 

overload exists, the review length structure will be prominent and play a more important role to persuade the 

consumers and the reviews with the modest length ratio in the total reviews will be more helpful. With the same 

logic, reviews with pictures will catch more eyes in the context of information overload and will be more helpful 

compared with information insufficiency. So information overload make the review length structure and picture 

review more prominent even if it increases the burden for readers to distinguish a large number of online 

reviews. So we propose the following hypothesis:  

H3a: The effect of review length on helpfulness is stronger when information overload exists.  

H3b: The positive effect of picture review on helpfulness is stronger when information overload 

exists. 

The negative reviews have been discussed and attached more importance than positive reviews in a lot of 

studies. Negativity effect has been demonstrated for a wide range of outcomes including trust perceptions, 

product evaluations, product choice, and purchase behaviors
 [14]

. The valence of reviews has been found to 

influence consumer product judgments. Extreme opinions both positive and negative will be more likely helpful 

than moderate opinions. Negative reviews have a stronger effect on behavior and judgment than the positive 

reviews does
 [15]

. Negative opinions receive more consideration by recipients than positive opinion because 

negative bias means that consumers used to pay more attention to negative information rather than positive one
 

[16]
.  

There are several reasons that negative reviews outweigh positive ones in terms of its effectiveness. 

Previous research has argued that negative information is typically more diagnostic in categorizing the target 

into a certain category than positive information. The new information incorporated in negative comments may 

help reduce the uncertainty of the consumer's decision making
 [17]

. Even if positive reviews will increase sales, 

the impact from a negative review has a larger magnitude. Consumers tend to search for negative WOM in a 

situation in which they lack information and experience because negative reviews are more likely viewed as 

intelligent and valuable in terms of providing useful information than positive reviews. Bad things would 

produce larger, more consistent, more multifaceted, or more lasting effects than good things. However, East et al
 

shows that positive reviews have a stronger impact than the negative ones do. So several recent studies have 

attempted to identify the relationship between negative reviews and review helpfulness and have generated 

mixing findings.  
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 In a word, negative opinions receive more consideration by recipients and are more helpful than positive 

opinion. The effect will be outstanding in the context of information overload because negative opinions are 

perceived as more credible and easier to generalize than positive opinions. The discipline that negative 

information has a stronger impact than positive information on evaluations can explain the mechanism of how 

review length structure and picture review have influence on the helpfulness of online reviews. For example, in 

the context of consumer reviews, negative reviews about a product help consumers categorize the product into a 

low-quality product more so than positive reviews help them categorize the product into a high-quality product. 

Specifically, in the context of information overload, the modest review length structure will play more important 

role with negative reviews than without negative reviews, because that negative reviews had a greater impact on 

sales than positive reviews
 [18]

. On the basic logic, the reviews with pictures will be attached more importance by 

readers when the pictures are attached to negative reviews. So the interaction of negative reviews and pictures 

has more notable impact on the helpfulness of online reviews, in particularly, when information overload exists. 

We therefore hypothesized that: 

H4a: When information overload exists, the effect of review length on helpfulness is stronger with 

negative reviews than without negative reviews. 

H4b: When information overload exists, the positive effect of picture review on helpfulness is 

stronger with negative reviews than without negative reviews. 

 Based on the relevant literature, a series of hypotheses were derived to empirically test the proposed 

research model. The theoretical framework of this study focuses on the helpfulness of online review in which 

there are mainly two factors, (1) review length, (2) picture review. This study chooses to research on the two 

factors because first of all, both factors do influence online review helpfulness. Secondly, even though there are 

existing researches on these two variables which is relatively helpful but with emerging of e-commerce platform 

together with the popularity of online shopping, the information quality of consumer reviews is lack in the 

context of information overload. Thereby we propose these two factors to deepen the knowledge on not only 

online review helpfulness but also information overload as it has been overlooked by most researchers.   

These two moderating factors are measured by information overload and negative review, and from this 

measurement we posit whether the information overload exits or not. In addition, for consumers, online product 

reviews have become an important source for product-related information as they represent a beneficial addition 

to online sales websites. Due to the increasing amount of available product reviews, identifying the most helpful 

product reviews represents an important task in order to reduce the unfavorable effect of information overload. 

Therefore, the factors influencing review helpfulness have to be identified; thereby we propose the two new 

moderating factors including information overload and negative review. Our study chooses the two factors 

because they can eliminate any doubts potential customers may have about a product and can be able to help out 

with the product selections and purchasing.  

 

3. DATA AND MODEL 

We collected reviews related to household electrical appliances including audio and visual appliances, 

kitchen appliances, living appliances and large household appliances from taobao.com. To increase the 

credibility analysis, the selected sample included 18-80 year-old reviewers, and reviewers with more than 80 

year-old and less than 18 year-old were excluded from the sample. Therefore the dataset includes 339,262 

samples altogether. These reviews and comments contain the data of the buyer and seller information and 

product information etc. The aggregation process is mainly based on Taobao product classification system.  

Some online review sites allow readers to evaluate the reviews and the most common one is to rate a 

review as “helpful” or “not helpful”. A helpfulness score is then calculated and reviews with a higher number of 
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helpfulness votes are found to have a higher correlation with sales. In Taobao platform, the online review system 

provides tool for consumers to evaluate the information quality of online reviews written by buyers. Just as 

Amazon, an option on whether the review is helpful is followed the review on the right bottom so readers can 

express their judgment about the review content by voting. The total number of votes that the review has got is 

also showed below the review, which means the total number of people who voted yes and agreed the review 

was helpful. The more votes the review gets, the more helpful the review is. So we collected the votes and use 

them to measure the helpfulness of online review. Other variables used in the model are descripted in Table 1.  

 

Table 1  Variables Description In Model 

Variable Name Variable Measurement 

Review helpfulness Number of reviews voted helpful 

Review length 
Ratio of the number of reviews with more than 10 characters in the total reviews 

words 

Picture number of reviews with pictures  

Overload 
Whether or not the number of reviews belonging to a product exceed the mean 

number     1-yes  0-no 

Negative whether or not there is negative review  1-yes  0-no 

Age reviewer age (18-80 years old) 

Gender reviewer gender (0 Female, 1 Male) 

Buyer credit buyer credit rating 

Seller reply seller's reply times according to buyer's review 

Appended review appended review by buyers  

 

In H1, we hypothesized that review helpfulness will increase when review length increases and after a 

certain point the helpfulness will decrease when review length continues to increase. We expect that reviews 

with extreme length structure are less helpful than reviews with moderate length structure. Therefore, we expect 

a nonlinear relationship between the review length structure and helpfulness and construct the model by the 

review length as both a linear term (Review length) and a quadratic term (Review length
2
). We expect the linear 

term to be positive and the quadratic term to be negative, indicating an inverted U-shaped relationship, and 

imply that extreme review length structure will be less helpful than moderate review length structure. In H1, it is 

relatively easy understood that pictures attached to reviews are more important and have positive effect on the 

helpfulness. The model is: 

  Helpfulness =β1 Review length+β2 Review length
 2

 +β3 Picture+β4 Overload+β6Control +ε      (1) 

 In H3a and H3b, we expect that information overload moderates the effect of review length and picture 

review on the helpfulness of online reviews. We include an interaction term of review length and information 

overload to test H3a and expect that review length has a greater positive effect on the helpfulness with 

information overload than without information overload. Another interaction term of picture review and 

information overload is also included in the model to test the moderating effect. Thus the model is: 

Helpfulness =β1 Review length+β2 Review length 
2
 +β3 Picture+β4 Overload 

+β6 Review length×Overload +β7 Review length
2
×Overload +β8 Picture×Overload + β9Control +ε     (2) 

In H4a and H4b, we explore the moderates effect of negative comments when information overload exists. 

Because we believe that the relationship between review length and helpfulness changes depending on whether 

there are negative comments in the reviews, we include interaction terms between review length and negative 

review. Another interaction term of picture review and negative review is also included in the model. The model 

is: 
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Helpfulness =β1 Review length+β2 Review length 
2
 +β3 Picture+β4 Negative 

+β6 Review length×Negative +β7 Review length
2
×Negative +β8 Picture×Negative + β9Control +ε (3) 

 

4. REASEARCH RESULT  

Regression analysis is showed in table 2. Based on model (1), the relation between review length and review 

helpfulness has been showed in column (1) in which review length has a significant positive effect on the 

helpfulness of online reviews (0.1282, p <0.01). In contrast, review length
2
 has a significant negative effect on 

the helpfulness of online reviews (-0.1251, p <0.01). It means there exits an invert "U" relation between review 

length and review helpfulness. Considering review length is measured by the proportion of views with at least 

10 characters out of the total review, the result shows that long review with moderate ratio is perceived to be 

more helpful than extreme ratio. We proposed the hypothesis in H1 because long reviews with moderate ratio 

are easy to read and have more significant effect on the reviews helpfulness. The buyer has no patient to read all 

the content if the review is too long with too many characters. On the contrary, the buyer can't catch the means 

of review and can't get valuable information about the merchandise if the review is too short even with only one 

character. The reviews with moderate length and characters can provide higher quality information and are more 

helpful for consumers. So H1 has been supported.  

  Uploading pictures is another most important factor influencing the information quality. More and more 

Taobao consumers dedicated to provide their experienced reviews even some pictures about goods they bought. 

Compared with pure texts, the online reviews with some colorful pictures would catch more eyes of consumers 

who want to search some valuable information about the goods they want to buy. In H2 we proposed that review 

helpfulness will increase when the number of pictures in the review increases. Based on the dataset from Taobao 

we discover that picture reviews have a significant positive role (0.1664, p <0.01) in conveying the core 

information of the products. So H2 has been supported. Uploading picture with the review can enhance the 

product's intuitive perceptions and reduce the buying risks. The reason is that pictures can provide further 

evidence for consumer viewers and attention might be drawn to the visual of the product taken by experience 

customer rather than the plain text itself. Finally reviews with pictures contribute to increasing the persuasive of 

consumer purchasing.  

 There are different situations for how review length and picture reviews influence the review helpfulness. 

Base on model (2), we discuss the moderating effect of information overload by dividing the dataset into two 

groups based on the mean of review quantity. When all the online reviews below a product on website are 

overload then we use Overload=1 to denote it that means the quantity of the reviews surpasses the mean quantity. 

Otherwise we use Overload=0 to denote it when information overload doesn't exist. Column (2) shows the 

results of interactions of review length
2
 and overload. The coefficient is negative and significant (-3.5901, p 

<0.01). The coefficient of interactions of picture review and overload is also significant (0.1002, p <0.01). 

The result of picture reviews also has the same treat as the review length. Picture reviews have more effect 

when information overload exists (0.1554, p <0.01) while the effect is smaller when information overload 

doesn't exist (0.0948, p <0.01). A few researches show that when the product is with a picture review the 

reader's attention might be drawn to the visual of the product rather than the plain text itself. Uploading pictures 

can provide further evidence when pictures and comment contents are closely related, thus pictures contribute to 

increasing persuasive of consumer purchasing.  

Base on model (3), we add the interaction into the model and the results can be showed in column (3) and 

column (4). According to our research, column (3) shows that the negative review has moderate effect between 

the review length
2
 and the review helpfulness (-4.7034, p <0.01), and between review length and the review 

helpfulness (1.6928, p <0.01), while the negative review has no significant moderate effect showed in column 
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(4)( 0.0125, p>0.1).  

  The same evidence can be provided by the coefficient of interaction of negative and picture. In H4b, we 

proposed the positive effect of picture reviews on helpfulness is stronger with negative reviews than without 

negative reviews when information overload exists. According to our research results, the interaction of negative 

and picture is positive and significant (0.0897, p <0.01) when information overload exists as column (3) shows. 

In contrary, the coefficient is not significant (0.0141, p >0. 1) when information overload doesn't exists showed 

in column (4). So a conclusion can be drawn that negative reviews give new information that may help in 

reducing the uncertainty of the consumer’s decision making and the message becomes relevant with the piece of 

information provided. In fact, consumers tend to evolve in online reviews with negative comments that will be 

prominent and give them reliability as they select the information of more persuasive reviews and perceived 

helpful. 

 

Table 2  Regression Analysis 
    (1)    (2)     (3) 

overload=1 

   (4) 

overload=0 

Review length  0.1282*** 0.2840*** 0.9027*** 0.0563*** 

 (0.0060) (0.0123) (0.0587) (0.0054) 

Review length2 -0.1251*** -0.7125*** -2.1708*** -0.0515*** 

 (0.0064) (0.0624) (0.3190) (0.0060) 

Picture 0.1664*** 0.0984*** 0.1050*** 0.0912*** 

 (0.0067) (0.0072) (0.0083) (0.0088) 

Overload -0.0116*** -0.0735***   

 (0.0019) (0.0074)   

Overload ×Review length   1.3106***   

  (0.0600)   

Overload ×Review length 2  -3.5901***   

  (0.3234)   

Overload × Picture  0.1002***   

  (0.0118)   

Negative   -0.0897*** -0.0194*** 

   (0.0195) (0.0021) 

Negative ×Review length   1.6928*** -0.0125 

   (0.1571) (0.0282) 

Negative ×Review length 2   -4.7034*** 0.0125 

   (0.8298) (0.0354) 

Negative × Picture   0.0897*** 0.0141 

   (0.0144) (0.0235) 

Age -0.00006*** -0.00006*** -0.0007*** -3.67e-7 

 (0.00001) (0.00002) (0.0002) (0.00001) 

Gender -0.0074*** -0.0081*** -0.0410*** -0.0007** 

 (0.0006) (0.0006) (0.0028) (0.0004) 

Buyer credit -0.0003 -0.0002 0.0029*** -0.0001** 

 (0.0001) (0.0001) (0.0007) (0.00008) 

Review count -0.0070*** 0.0098*** 0.0101*** 0.0318*** 

 (0.0006) (0.0006) (0.0026) (0.0017) 

Seller reply 0.0927*** 0.0883*** 0.1111*** 0.0318*** 

 (0.0019) (0.0019) (0.0029) (0.0017) 

Appended review 0.0417*** 0.0365*** 0.0325*** 0.0130*** 

 (0.0020) (0.0023) (0.0031) (0.0017) 

Constant 0.0080*** -0.0028** 0.0167 0.0014 

 (0.0016) (0.0017) (0.0104) (0.0010) 

R2 0.1523 0.1599 0.1494 0.0222 

F 927.34 740.23 350.04 148.30 

Prob > F 0.0000 0.0000 0.0000 0.0000 

Num. 339262 339262 65122 274140 

    note: the dependent variable is taken log. 

        *** p<0.01,  ** p <0.05,  * p <0.1 
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5. CONCLUSIONS 

  Our examination of information quality involving review length and picture reveals several important 

research findings. As a result, our findings help extend the literature on information diagnosticity within the 

context of information overload. 

   First, information quality plays an important role in discovering product features to consumers. As 

consumers can be concerned about the product quality without being able to physically check products prior to 

purchase, transaction cost exists in buying online. Information quality of a review is closely relative with 

transaction cost because consumers in the transaction spend efforts and time in searching for information about 

products and services to reduce the uncertainty. Second, the effect of information format on the helpfulness of 

online reviews becomes more prominent in the context of information overload. The likelihood of information 

overload depends on multiple structural factors of information such as information formats or types, so overload 

usually occurs when the nature of the information is uncertain, ambiguous, novel, complex, or intense. 

Information overload comes earlier when the messages requiring more cognitive resources are offered 

Information structure has important implications for information acquisition. In the study, we represent 

information structure by review length and picture, which also reflect the information quality, and information 

overload can moderates the relationships between information quality and review helpfulness. Third, negative 

comments help consumers to diagnose information more easily. Most online reviews are positive on Taobao's 

platform and the negative reviews will be considered more valuable because consumers may find useful 

valuation about product quality from the negative comments. According to the study, the negative comments can 

moderate the outcomes of information quality by determining the valence of the information. Consumers would 

post some critical evaluation for all kinds of reasons even some criticise are not the truth or deviate from the 

reality.   
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Using Fine-grained Emotion Computing Model to Analyze the 

Interactions between Netizens’ Sentiments and Stock Returns 
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Abstract: From the perspective of behavioural finance, this paper combines the fine-grained sentiment calculation with the 

stock market econometric model to explore the interactions between netizens’ sentiments and stock returns, analyze the 

differences in the influences of various emotions expressed by netizens on the stock market. First, it constructs a sentiment 

dictionary for the financial field; then, it calculates the emotion values contained in the text corpus, and constructs a textual 

sentiment classifier based on the recurrent neural network, calculates the emotion value and establishes the daily netizen 

sentiment index; and finally, it builds an econometric model to study the interactions between the netizen sentiment index 

and the stock returns. The results show that this model improves the accuracy of sentiment classification, reduces the number 

of iterations and saves computing resources; and that the netizen sentiment index, especially, “disgust” and “like”, has 

significant effects on the stock price changes and transaction volumes, while on the other hand, the listed company’s stock 

returns data has no reverse effect on the netizen sentiment index. 

 

Keywords: Lexicon construction, Sentiment analysis, Emotion computing, Stock returns, Big data  

 

1. INTRODUCTION  

In the Web 2.0 era, social platforms such as Weibo and WeChat have become the main channels through 

which people express their opinions and exchange feelings. The short remarks on these platforms contain the 

comments and viewpoints of numerous Internet users, including their different sentiments towards the stock 

market, which show their personal mentalities, emotions, and subjective tendencies. To explore potential 

information containing emotional tendencies from these massive textual data has important theoretical and 

practical values for stock market forecasting
[1]

, investment decision making
[2]

. Therefore, it has become a hot 

topic for researchers to explore the interactions between the netizens’ sentiments and stock returns based on 

sentiment analysis. 

At present, researches on the interactions between netizens’ sentiments and stock returns all support the 

hypothesis that sentiment can affect the stock market. Based on a variety of sentiment proxy variables, the 

researchers divided the text sentiments into positive, negative and neutral ones, and analyzed the impacts of 

netizens’ sentiments on stock market indices and abnormal rates of returns, etc. They believed that netizens’ 

sentiments had significant effects on the stock returns, and that in turn, the stock returns also had reverse 

impacts on the netizens’ sentiments, but how much is the reverse effect is still under theoretical discussion. Do 

netizens’ sentiments affect the stock returns of a listed company? Does the stock returns have a reverse impact 

on netizens’ sentiments? Are there any differences in the impacts of various sentiments on the stock returns? 

This series of questions remain to be studied. 

Therefore, this paper attempts to collect the real stock data, measure the netizen sentiment index on the 

basis of the sentiment lexical ontology, construct a sentiment dictionary for the financial sector. We propose a 

new method to calculate emotion classification by using LTP platform. First, we classify the text corpus from 

the stock forum into fine-grained sentiment manually, and build a fine-grained sentiment classifier with the aid 

                                                           
* Corresponding author. E-mail: 18222076336@163.com (Meng-xuan Zhu), kddzw@163.com (Wei Zhang), financewm@163.com 

(Meng Wang), ksx_cufe@163.com (Sui-xi Kong), wanderingful@126.com (Jian Wang). 

mailto:18222076336@163.com
mailto:kddzw@163.com
mailto:financewm@163.com
mailto:ksx_cufe@163.com
mailto:wanderingful@126.com


200             The Eighteenth Wuhan International Conference on E- E-business Strategy & Online Marketing 

of long- and short-term memory network technologies, then compare the results of the two cases; and establish a 

statistical model containing the netizen sentiment index and stock market data to study the relationships between 

fine-grained sentiments and stock returns, so as to provide advice for the stock market investors . 

 

2. RELATED WORK  

 

2.1 The interaction between the netizens’ sentiments and stock returns 

Scholars studied the relationships between netizens’ sentiments and stock price changes based on a variety 

of existing indices from different research perspectives, and found the impacts of netizens’ sentiments on the 

stock returns, trading volume and non-systematic risks, etc. in the market
[3]

. 

Nardo et al. (2016) studied the predictive abilities of both Twitter and Google regarding the stock markets 

of various countries based on the discussion and search volumes and found that the Twitter indicator is ahead of 

the stock market returns in the U.S., U.K. and Canada while it is not quite predictive regarding the stock returns 

in Chinese market, but that there is a strong positive linear relationship between the Google indicator and the 

Chinese stock market
[4]

; Zhang and Yuan (2017) constructed an investor sentiment proxy indicator, which used 

the “Weibo index”, and found the significant correlation between Weibo sentiments and the performance of the 

stock market through neural networks and other methods 
[5]

.Wang et al. (2017) believed there was a two-way 

causal relationship between netizens’ sentiments and stock market returns and that the long-term impact was 

more significant 
[6]

; Zhang et al. (2017), through the quantitative analysis of the fund comments in Sina Finance, 

proved that the investors’ sentiments will affect the fund market yield, market volatility and trading volume 
[7]

. 

Deng et al. (2017) studied the relationships between positive, negative and neutral sentiments and the Dow 

Jones Industrial Average, and found that negative sentiment has a certain impact on the hourly returns of stocks, 

but no impact on the daily returns 
[8]

. 

From the existing research, it can be seen that both theory and practice support the hypothesis that 

sentiments affect the stock market. Researchers divided the textual sentiments into positive, negative and neutral 

ones based on a variety of different sentiment proxy variables, analyzed the impacts of netizens’ sentiments on 

stock market indices and abnormal returns, etc., and believed that netizens’ sentiments had significant effects on 

stock returns, and that stock returns also had a reverse impact on the changes in netizens’ sentiments. However, 

such reverse impacts are still under theoretical discussion and lack empirical research. 

 

2.2 The netizen’s emotion value computing 

The sentiment analysis of texts has been fully developed in the financial field and is mainly conducted 

through supervised learning and unsupervised learning. The traditional supervised classifier method is affected 

by many factors, and depends largely on a good corpus, and some algorithms require setting of a large number 

of parameters, which is not convenient for modelling. For this reason, scholars proposed an unsupervised 

method based on sentiment dictionary. For example, Jiang et al. (2015) built a social sentiment dictionary for 

Weibo based on the Weibo corpora contained in a multitude of social hot topics and compared the results of two 

different sentiment analysis methods to verify the effectiveness of the sentiment dictionary and the SVM 

sentiment analysis method
[9]

. Montejo-Ráez et al. (2014) proposed a sentiment analysis method combining 

sentiment calculation and random walk based on the graph structure of the dictionary WordNet. The 

experimental results showed that this method has better classification precision and recall than those of the 

traditional SVM method
[10]

. Dictionary-based methods are limited by dictionary coverage, and require 

large-scale corpora and heavy computation
[11]

. When dealing with large-scale short and unordered Weibo texts 

and extracting text features, they often face the problem of sparse features
[12]

; in addition, the existing sentiment 
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classification focuses more on the three polarities (positive, negative and neutral) of sentiments, which are not 

fine-grained enough to fully characterize the overall evolution of Weibo sentiments 
[13]

. 

 

3. RESEARCH DESIGN  

Step1. Data preparation 

We collect the data, including the reviews text corpus from the stock forum and stock returns data. 

Step2. Sentiment dictionary construction 

By referring to the method proposed by [9], this paper adopts the method based on the emotional lexical 

ontology and the deep learning algorithm Word2Vec. First, select the benchmark sentiment word so as to form a 

benchmark sentiment dictionary; then use Word2Vec to vectorize the words; adopt the incremental iterative 

process to achieve the extension of sentiment words; use the HowNet dictionary to filter out the words with high 

similarity, and then conduct manual screening, so as to obtain the benchmark sentiment dictionary. 

Step3. Calculation of the textual emotion value 

By reference to the method proposed by[14], use the “Language Technology Platform (LTP) ” to calculate 

the emotion value of the text; use the corpus data as the input to the LTP platform; according to the result of the 

LTP dependency syntax analysis and financial sentiment dictionary, the emotion value is calculated according to 

different rules; then calculate the category of textual sentiment. For each piece of textual data, there will be 

scores of seven emotion categories. 

Step4. Classification of fine-grained sentiments 

 RNN classification: RNN (Recurrent Neural Network) is a kind of neural network with fixed weights, 

external input and internal state. In this paper, the LSTM network (Long- and Short-Term Memory network) is 

selected as a classifier of textual sentiments. 

 ANN classification: In order to use emotion value as an input value for the classification, ANN 

(Artificial Neural Network) classifier is constructed. The ANN used in this experiment uses a fully connected 

layer to connect adjacent layers. The output of the output layers (including the hidden layer and the final output 

layer of the mode I) is shown in Formula (1). 

1

, 1..100, 1..100
I

j i ij

i

o x w i j


   
                               

(1) 

In Formula (1),    is the output of the model,    is the input of the mode I, and      is the weight 

between the ith node of the input layer and the jth node of the output layer. In this experiment,    is a vector 

composed of the emotion value of certain text and the RNN output, and    represents the corresponding 

emotion category of the text. 

 Comparison of classification results: the classification results of the two classifiers are compared in 

terms of classification precision (iteration times and utilization rate of computing resources).  

Step5. Netizen sentiment index calcualtion 

The netizen sentiment index is divided into two categories – the weighted sum index of netizen emotion 

value and the average index of netizen emotion value, with a prefix of sum and avg, respectively. In order to 

better study the sentiments, the netizen sentiment index is subjected to three-day, five-day moving average 

processing, and 6 proxy variables of netizens’ sentiments are obtained. 

Step6. Modelling 

Establish multiple models to determine the causal relationship between the netizen sentiment index 

constructed in this paper and the stock returns of the listed company, and analyze the specific form of impact of 

the netizen sentiment index on the stock returns of the listed company. 
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4. EXPERIMENTAL PROCESS AND RESULTS ANALYSIS 

 

4.1 Experimental data 

This paper selected four representative companies, namely FangDaTanSu, GuiZhouMaoTai, 

ZhongGuoPingAn, and KeDaXunFei (here in after referred to as their respective stock codes). The text corpus 

and stock returns of the four listed companies are obtained from the stock forum (www.eastmoney.com) and 

WIND database, respectively. The basic information of the listed companies and the text data volume of the 

stock forum are shown in Table 1. 

 

Table 1.  Data of the listed companies 

Company Name GuiZhouMaoTai FangDaTanSu ZhongGuoPingAn KeDaXunFei 

Listing Date 2001/8/27 2002/8/30 2007/3/1 2008/5/12 

Stock Code 600519 600516 601318 2230 

Review start date 2010/5/6 2010/5/7 2010/5/6 2014/11/6 

Total number of texts 601506 683565 497083 364601 

Number of crawled texts 321713 547211 165362 311846 

Note: the statistics in this table are as of February 15, 2018. 

 

For the four listed companies mentioned above, the data from October 8, 2015 to February 15, 2018 are 

captured, which contain a total of 1,346,132 pieces of textual data and 581 pieces of trading day data. For 

research needs, the sample data which contain textual data and trading day data are divided into two parts: 

training dataset, to construct the netizen sentiment index and the statistical model; and the test dataset, to test the 

validity and robustness of the index construction and the statistical model (shown in Table 2). 

 

Table 2.  Different kinds of dataset used in the experiment 

Data description Start date End date Total days Trading days Amount 

Total data 2015/10/8 2018/2/15 862 581 1346132 

Training dataset 2015/10/8 2017/5/31 602 402 312668 

Test dataset 2017/6/1 2018/2/15 260 179 1033464 

 

4.2 Experimental process 

4.2.1 Financial sentiment dictionary 

With the help of the sentiment lexical ontology
[15]

, the text is divided into seven emotion categories. The 

specific numbers of the emotion words are listed in Table 3. We can see that the number of words contained in 

each emotion category differs greatly after extension. 

Table 3.  Number of words in each emotion category 

Emotion category Anger Disgust Fear Happiness Like Sadness Surprise Total 

Emotion lexicon   388 10282 1179 1967 11108 2314 228 27466 

Ontology Corpus 98 2867 319 637 2994 522 71 7508 

Benchmark dictionary 90 2301 278 463 2572 529 53 6286 

Financial 182 2636 354 489 2689 661 64 7075 
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For simplicity, by reference to the method adopted by [15,16], the emotion value in this paper is defined as 

the product of the sentiment intensity and the sentiment polarity, as shown in Formula (2): 

 emotion intensity polarity 
                               

(2) 

Where intensity means the emotion strength of the word, and its value is an integer from 1 to 9. Polarity is 

the polarity of word emotion. There are four sentiment polarities, namely 0 (neutral), 1 (positive), 2 (negative) 

and 3 (ambiguous). Emotion is the emotion value of a word, whose value is an integer from -9 to 9. 

4.2.2 Netizen sentiment index 

After the emotion value of each piece of text is obtained, the indices of the textual emotion value are 

collected every day, including the accumulated value, the average value, and the three-day and five-day moving 

average of the two. The symbols, calculation formulas and meanings are shown in Table 4. 

 

Table 4.  Statistical indices of the emotion value 

Name Formula Implication 

sum 
,

0
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 3-day moving average of ‘sum’ 

sum_ma5 4

_

0

5 ( ) / 5t t j

j

sum ma sumt 
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avg 
,

0

( ) /
I

t i t

i

avg sent I


   Average of each day emotion 
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_

0
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 3-day moving average of ‘avg’ 

avg_ma5 4

_

0

5 ( ) / 5t t j

j
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 5-day moving average of ‘avg’ 

 

The correlation coefficients between the sentiment indices and the stock market index of KeDaXunFei 

(002230) show that the average emotion value indices and the stock market indices are not significantly 

correlated; On the other hand, the weighted sum indices of sentiment (sum, sum_ma3 and sum_ma5) and the 

market indices of the companies are significantly correlated. Therefore, this paper retains the weighted sum 

indices of sentiment as the sentiment indices for the subsequent establishment of the econometric model, and 

abandons the average indices of sentiment. For the dependent variable used in the following study, this paper 

selects the closing price (Cprice) and transaction volume (Volume) of the company as the proxy variables of the 

stock returns. 

4.2.3 Establishment of the econometric model 

 Stationarity test 

Before modelling, the variables studied in this paper needs to be tested for stationarity. The method used in 

this paper is the unit root test – the ADF test. The current day’s closing price (Cprice), transaction volume 

(Volume) and netizen sentiment index (sum_ma5) of the listed company undergo the ADF test and the test 

results are shown in Table 5. It can be found that Cpriceis not stationary at the significance level of 10%, while 

Volume and sum_ma5 remain stationary at the significance level of 1%. Therefore, the ADF test is performed 

on the first-order differential variable DCprice of the closing price Cprice, whose results are shown in Table 6. 

After the first-order difference, Cprice rejects the original hypothesis at the significance level of 1%, that is, the 

sequence is stationary. Therefore, when the current day’s closing price is a single-order integrated sequence, the 

transaction volume and netizen sentiment index will be stationary sequences, and econometric models can be 

established for the variables DCprice, Volume and sum_ma5 to verify their influence relationships (as shown in 
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Table 7 ). 

Table 5.  ADF test results of the original variables 

Variable t-value p-value 
Critical Value 

Conclu. 
1% 5% 10% 

Cprice -2.425 0.1355 

-3.449 -2.87 -2.571 

Non-stationary 

Volume -4.603*** 0.0002 Stationary 

sum_ma5 -4.021*** 0.0015 Stationary 

Note: in the table, *** indicates p<0.01; ** indicates p<0.05; and * indicates p<0.5 

Table 6.  First-order differential ADF test results 

Variable t-value p-value 
Critical Value 

Conclu. 
1% 5% 10% 

DCprice -19.905*** 0 -3.449 -2.87 -2.571 Stationary 

Note: in the table, *** indicates p<0.01; ** indicates p<0.05; and * indicates p<0.5 

 Granger causality test 

The Granger causality test is used to study the relationship between the netizen sentiment index and the 

stock returns of the listed company. The results of the Granger causality test on the variables of 002230 are 

shown in Table 7. The row variables in Table 7 are the causes of the Granger causality, and the column 

variables are effects of the Granger causality. For example, the original hypothesis in the first row and the 

second column is: DCprice is not the Granger cause of Volume. 

Table 7.  Granger causality test results 

p-value DCprice Volume sum_ma5 

DCprice - 0.7403 0.6607 

Volume 0.0406 - 0.3721 

sum_ma5 0.0941 0.0119 - 

According to Table 7 at the significance level of 0.1, sum_ma5 is the Granger cause of DCprice; at the 

significance level of 0.05, sum_ma5 is the Granger cause of Volume, and Volume is the Granger cause of 

DCprice. The rest of Granger causality test results are not significant. 

 Simultaneous Formulas model 

From the results of stationarity test and Granger causality test, it can be found that two Formulas need to be 

established: Formula(3) describes the impacts of Volume and sum_ma5 on DCprice, and Formula(4) describes 

the impact of sum_ma5 on Volume. 

0 1 2 5t t t tDCprice Volume sum ma                             (3) 

0 1= + 5t t tVolume sum ma                                 (4) 

Then, regression is performed on the experimental data, and the resulting model is shown as the 

econometric model I in Table 8. It can be seen that α2 in Formula(3) is significant at the significance level of 0.1, 

and that the other constant terms and coefficients are significant at the significance level of 0.01. It is not 

difficult to see that the coefficient α1 in Formula(3) is too small; in other words, Volume has little impact on 

DCprice. So now we remove Volume from the Formula(3) and build a new simultaneous Formulas model. The 

result is shown as the econometric model II in Table 8. The coefficient of α1 becomes insignificant, indicating 

that Volume should not be removed from the model. 
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Table 8.  Simultaneous Formulas model results 

Coeff. Model I Model II 

α0 27.936*** 30.789*** 

α1 0.0001*** - 

α2 -0.00496* 0.004802 

1 22609.13*** 22609.13*** 

2 77.37366*** 77.37366*** 

Note: in the table, *** indicates p<0.01; ** indicates p<0.05; and * indicates p<0.5 

Regarding the experimental data set, the goodness of fit R
2
 of Formula(3) in the econometric model I is 

0.320, and the adjusted R
2
 is 0.316; the goodness of fit R

2
 in the econometric model II is 0.006, and the adjusted 

R
2
 is 0.004. In both models, R

2
 of Formula(4) is 0.078 and the adjusted R

2
 is 0.076. 

 Fine-grained emotion model 

According to the results of the Granger causality test on various sentiment indices and stock returns data, 

ang_ma5, dis_ma5 and lik_ma5 are the Granger causes of DCprice, while hap_ma5 is not Granger causes of 

DCprice, nor is DCprice the Granger cause of each sentiment index. Therefore, an econometric model is 

established for the DCprice and sentiment indices ang_ma5, dis_ma5 and lik_ma5, as shown in Formula(5). The 

influence coefficient of ang_ma5, dis_ma5 is significant at the confidence level of 5%, while that of lik_ma5 is 

significant at the confidence level of 1%. 

=38.405 0.0382 _ 5 0.062 _ 5 0.035 _ 5DCprice ang ma dis ma lik ma  
                   

(5) 

                       (1.144)   (0.020)*               (0.036)*         (0.014)** 

The goodness of fit R
2
 of the above model is 0.556 and the adjusted R

2
 is 0.548. As can be seen, the 

sentiment indices ang_ma5, dis_ma5 and lik_ma5 have significant effects on the stock price. 

 

4.3 Experiment analysis 

According to the correlation analysis of the sentiment indices and the stock returns indices, the correlations 

between the weighted sum indices of sentiment and the stock returns are significant at different levels, while the 

correlations between the average indices of sentiment and the stock returns are not significant, mainly due to the 

following two reasons: on the one hand, the weighted sum indices of sentiment takes all textual emotion values 

into account - the better the stock returns is, the more sentiments the netizens will express; on the other hand, 

regarding the average indices of sentiment, the denominator is the total amount of all the text published on the 

day, of which a large portion does not contain sentiments. Such text is only noise to the average indices. 

In the selection of the sentiment proxy indices, after screening, it is found that the correlation coefficients 

between the weighted sum of emotion values, three-day moving average of the weighted sum of emotion values 

and five-day moving average of the weighted sum of emotion values and the current day’s closing price of the 

company are 0.790, 0.839 and 0.875, respectively, and that the correlation coefficients with respect to the 

transaction volume are 0.765, 0.736 and 0.746, respectively. It can be seen that the five-day moving average of 

the weighted sum of emotion values well fits the current day’s closing price and transaction volume of the 

company, as the moving average of emotion values reduces the interferences caused by short-term fluctuations, 

For this reason, this paper selects the five-day moving average of the weighted sum of emotion values as the 

proxy variable of the netizen sentiment index. 

On the basis of correlation analysis, Granger causality test and econometric analysis are performed on the 

relationship between the netizen sentiment index and the stock returns. The Granger causality test results show 

that the transaction volume and the netizen sentiment index have significant impacts on the current day’s closing 

price, and the netizen sentiment index also has a significant impact on the transaction volume. The coefficient of 
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the Volume is 0.0001, when we remove Volume from the Formula(3) and build a new model, The coefficient of 

α1 becomes insignificant, indicating that Volume should not be removed from the model. The coefficient of the 

netizen sentiment index is -0.00496, which is significant at the confidence level of 10%. 

The correlations between the fine-grained emotion values and the stock returns are significant. Except that 

the amount of price increase/decrease, the correlation coefficients of other indices are all significant at the 

confidence of 0.05, with the maximum one being up to 0.903. The Granger causality test results show that only 

dis_ma5 and lik_ma5 in the fine-grained sentiment variables are the Granger causes of DCprice, while DCprice 

is not the Granger cause of any fine-grained sentiment index. The econometric model for the DCprice and the 

sentiment indices dis_ma5 and lik_ma5 shows that the coefficients are both significant at the confidence level of 

1%, 0.1127 for dis_ma5 and 0.1318 for lik_ma5, which means that the expression of disgust will have a 

negative effect on the stock price, while “like” will help increase the stock price. 

 

5. CONCLUSIONS 

Based on the large amount of stock text data, we build a sentiment dictionary for the financial field, 

calculate emotion values, and apply it in the fine-grained sentiment classification. Then an econometric model is 

proposed to explore the relationship between the netizens’ sentiment and the stock returns. The results show that: 

(1) by using the deep learning-based fine-grained sentiment classifier, the model has higher classification 

precision and reduced iteration times, which saves computing resources; (2) the weighted sum indices of 

emotion values are significantly correlated with the stock returns, while the average indices of emotion values 

are not significantly correlated with the stock returns; (3) the netizen sentiment index has significant effects on 

the stock price changes and transaction volumes of the listed company, while on the other hand, the listed 

company’s stock returns has no reverse effect on the netizen sentiment index; (4) each fine-grained sentiment 

index has a significantly different impact on the stock price. The emotion, “disgust” and “like”, have significant 

impacts on stock price changes, while others do not, nor do stock price changes affect the fine-grained 

sentiment. 

Based on the results of this study, future research should focus on further improving the financial sentiment 

dictionary, building the multi-grain sentiment classifier and optimizing classifier parameters. 
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Abstract: This paper used Bibexcel, Netdraw and other software to obtain the bibliographic data of the literature, sourcing 

from CSSCI journals of China national knowledge infrastructure, in order to isolate the major academic groups of 

cross-border e-commerce and explore the evolution of keywords over the years. Also, the paper drew knowledge mapping 

according to the word frequency statistics and used keyword co-occurrence methods to investigate research topics and 

hotspots and clarified possible research trends. Results indicated that the number of cross-border e-commerce research 

achievements had grown rapidly, and the research themes primarily could be divided into six orientations. The study on 

cross-border e-commerce along the ‘Belt and Road’ countries has been increasing year by year. Furthermore, the research 

process should strengthen interdisciplinary cooperation and the level of theoretical innovation should be improved. 

 

Keywords: cross-border e-commerce, bibliometrics, knowledge mapping, the Belt and Road 

 

1.  INTRODUCTION 

Cross-border e-commerce (CBEC) is a new type of international trade generated by the development of the 

Internet to a certain stage
 [4]

. A commonly mentioned definition is cross-border e-commerce refers to an 

international business activity that transaction entities belonging to different customs make transaction, payment 

and carry out settlement through e-commerce platform and deliver goods to the destinations through 

cross-border logistics. CBEC is of great strategic significance to the transformation and development of a 

country’s trade. It has aroused wide attention from Chinese academic community and the relevant research is 

heating up. To understand the current research status and achievements, the bibliometric method was employed 

to analyze the bibliographic data with the topic of CBEC from China national knowledge infrastructure (CNKI), 

to investigate the status, themes and hotspots of CBEC study, and to understand the possible orientations and 

trends of future research. 

 

2.  METHODOLOGY AND DATA 

Bibliometric analysis is defined as ‘the quantitative analysis of publications in a given field’ 
[19]

.A 

comprehensive bibliometric analysis of a specific topic can help researchers to better understand the knowledge 

base and the intellectual structure within a topical field 
[20]

. It can be used to analyze article information in 

regard to keywords, authors, references, journals, institutions, countries, and even directions for future research 
[21]. 

The research data originated from the bibliographic data of source journals listed in Chinese Social 

Sciences Citation Index (CSSCI) through the database of CNKI. The source journal articles are based on the 

subject search terms known as ‘cross-border e-commerce’ or ‘cross-border e-business’, with the search period 

from 2008 to 2018 for nearly a decade, and the refinement followed the selection of ‘document types = journals’. 

Finally, 318 documents were retrieved. Since the selected CSSCI journals in CNKI had high academic level and 
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great influence in China, revealing the major achievements of Chinese scholars in this field and being at the 

center of the citation network, the bibliographic data was strongly representative and could accurately 

characterize the research status and hotspots in this field. We therefore used ‘cross border e-commerce’ or ‘cross 

border e-business’ as search terms. The search details are summarized in Table1 below. 

 

Table 1.  Summary of searching details 

Source database China national knowledge infrastructure 

Citation indexes CSSCI in CNKI 

Years January,2008 – July, 2018 

Subject search  terms ‘cross border e-commerce’ or ‘cross border e-business’ 

Refinement selection ‘document types = journals’ 

Sample size 318 

 

3.  RESULT 

 

3.1 Status analysis of Chinese CBEC research 

3.1.1  Literature quantitative analysis 

From the year 2008 to 2018, the total quantity of journal articles about CBEC research in CSSCI reached 

318, and the average number each year was 28.9 journal articles, with the maximum of 85 journal articles in 

2017(the finishing time of data interception was on July,2018 and the minimum of 0 in the year 2008, 2010 and 

2013. 

       
Figure 1.  The total quantity of research literature in CBEC from 2008 to 2018 

 

Figure 1 suggested that the total quantity of research literature on CBEC developed from nothing. The 

quantity remained stable at one or two journal article publication annually from 2008 to 2013. However, after 

rapid growth from the year 2014, the quantity of research in CBEC peaked at both 2016 and 2017, with the 

average publication of 85 journal articles each year and merely in the first half of the year 2018, the number of 

publication of journal articles in CBEC reached 46, The increasing quantity of journal articles showed that since 

2014, the CBEC research in China had continued to heat up, with new achievements constantly merging. 

3.1.2  Literature source distribution 

318 journal articles published in 123 different types of journals are retrieved. The maximum publication 

was in China's Circulation Economy, with 49 journal articles totally. Furthermore, 25 journals published more 

than 3 journal articles belonging to our research scope and we defined them as top 25 journals, as shown in the 

table 2 below. 
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Table 2  Top 25 journals in publication 

Journal Number of articles Journal Number of articles 

China Circulation Economy 49 Shanghai Economic Review 5 

International Trade 23 Fujian Forum 4 

China Finance 13 Journal of International Trade 4 

People’s Tribune 10 International Economics Cooperation 4 

Contemporary Economy & Management 9 Chinese Software 3 

Business Research 8 Enterprise Economy 3 

Asia-pacific Economic Review 7 Reform of Economic System  3 

Economic Review 7 Management Modernization 3 

International Commerce 6 Price Theory and Practice 3 

China Opening Journal 6 Modern Economic Research 3 

Science and Technology Management Research 6 Social Scientist 3 

Macroeconomic Management 6 Reform 3 

International Taxation 5   

 

According to Table 2, the total quantity of journal articles published in top 25 journals (ranking of number 

of publication on CBEC study from 2008 to 2018 for each journal) was 196, taking up 61.6% of the total 

publications on CBEC, while the top 25 journals took up only 20.3% of the total number of journals, suggesting 

that only a few core journals published journal articles on CBEC study. Among these core journals, China 

Circulation Economy ranked No.1 in publication and International Trade No.2, revealing that CBEC research in 

the field of circulation economics and trade economics was very active. 

3.1.3  Analysis of the core authors 

To the 318 journal articles retrieved, 439 authors have made contributions, among whom 52 were core 

authors who wrote more than 2 journal articles in our research scope. Table 3 listed the core authors as follow. 

 

Table 3   List of core authors  

Author publication Author publication Author publication Author publication 

Zhang X H 11 Guo H L 2 Li X Y 2 Cao G H 2 

Yang J Z 8 Mu C 2 Li J L 2 Zhang Y B 2 

Wang J J 6 Xiang H M 2 Wang H M 2 Chen H Q  2 

He J 4 Xia X L 2 Tao T 2 Zhu J M 2 

Qian H M 4 Xu L 2 Shen Y L 2 Bai H 2 

Wang G M 3 Ma S Q 2 Ji F 2 An C S 2 

Wang J 3 Du J L 2 Wang Y 2 Zhang X X 2 

Shen N 3 Zhang L 2 Wang T 2 Zhao Z T 2 

Ma S Z 3 Ma T S 2 Liu X J 2 Zhou N L 2 

Wang L 3 Zhang B 2 Lu Z Y 2 Lin X W 2 

Liu J F 3 Yang L 2 Bai S Q 2 Liao Y X 2 

Lu X Q 3 Gong Y Q 2 Zhao P 2 Li D W 2 

Nie L H 3 Gao Y 2 Zhou L Q 2 Wang W Q 2 

 

The 52 core authors totally published 135 journal articles, taking up 30.8% of the total number of journal 

articles and the core authors occupied 11.8% of all the authors. Compared with Price's law which says ‘10% of 

authors account for 50% of journal articles’, there was a big difference, suggesting that the distribution of 

scholars in the field of CBEC was relatively scattered, and scholars who have not yet formed a voice. 

3.1.4  Knowledge mapping and analysis on main academic groups and research directions 

A co-occurrence matrix was generated by the core authors’ cooperation data, and 8 academic groups (group 
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number ≥ 2) were formed through cluster analysis as shown in Figure 2. The node size represented the number 

of journal articles published by the authors. The edge between the nodes represented a cooperative relationship 

between the two authors. The thicker the line, the more times the authors have cooperated. 

               

Figure 2.  Core authors’ cooperation network diagram 

 

As can be seen from Figure 2, there were two representative academic groups in the authors’ cooperation 

network, One group was formed by Zhang Xiaheng together with Ji Fang, Ma Tianshan and Guo Hailing, 

among whom Zhang Xiaheng was the key member of the group. Their findings covered a wide range of 

research fields, which primarily include cross-border logistics and supply chain, CBEC payment, CBEC 

operation modes, talent training, legislation and risk prevention, etc.
[1]

. The second academic group was all from 

Shanghai University of Science and Technology, and was formed by Yang Jianzheng, Wang Lin and Zhao 

Zhitian, among whom Yang Jianzheng was the key member of the group. Their representative research results 

were the study of the CBEC development model of Shanghai Free Trade Zone and the influencing factors of 

CBEC international logistics performance 
[2]

. What’s more, He Jiang and Qian Huimin both from Shanghai 

University of Engineering Science have also closely cooperated, whose research direction primarily involved 

the selection of B2C CBEC logistics modes and the development of CBEC in China 
[3]

. Wang Juanjuan and Du 

Jialin from Lanzhou University of Finance and Economics have studied the promotion of CBEC development 

on RMB internationalization and discussed the problems on development of CBEC along the ‘Belt and Road’ 

countries. Zhang Bin and Liu Xiaojun from Jilin University primarily studied the development status quo and 

operation modes of CBEC logistics in China, as well as cross-border logistics cooperation modes between China 

and countries under the background of ‘Belt and Road’ 
[5]

. 

It is known from the core authors and the academic groups formed that most of the core authors haven’t 

formed closely connected academic groups and the cooperation network was loose. The core authors were 

commonly cooperated, taking the structure of professor together with their postgraduates. Most of the 

cooperation was supported by fund projects and there was little cooperation after finishing the projects.  

 

3.2  Analysis of Hotspots of CBEC research 

3.2.1  Analysis of keywords and themes 

During the research process of a certain field, it is often found that some high-frequency keywords appear 

in different journal articles. These keywords reveal the research themes and hotspots to some extent. Within the 



212             The Eighteenth Wuhan International Conference on E- E-business Strategy & Online Marketing 

bibliographic data of CBEC literature, ‘cross-border e-commerce’, ‘cross-border e-business’ and ‘e-commerce’ 

had the highest frequency for sure, however, these three key words had no significant meaning to main theme 

analysis. Thus, they were eliminated. Finally, 129 keywords which appeared more than 2 times within the 318 

journal articles were found, with their accumulative appearance frequency of 424. After combining the 

keywords of similar meanings but different expressions, the top 20 high frequency words together with their 

frequency of occurrence were found, as listed in Table 4. 

Table 4   Top 20 high frequency words of the research literature 

Keywords Frequency Keywords Frequency 

Belt and Road 31 Corporate management 6 

Trade facilitation 11 Finance  6 

CBEC platform 10 Treasury finance  6 

International trade 10 B2C 7 

Logistics  9 the New Normal 6 

Cross-border logistics 9 Made in China 5 

Overseas warehouse 9 Shanghai Free-Trade Zone 5 

Big data 8 Talent training 5 

the Silk Road Economic Belt 7 Cross-border RMB business 5 

Free trade pilot zone 6 Internet + 5 

 

Through analysis of high-frequency keywords, the topics on CBEC study fell into three types. The first 

type was trade-related topics with the key words like ‘Belt and Road’, trade facilitation, international trade, and 

free trade pilot zone. The second type was management and finance-related topics and their presenting 

keywords were CBEC platforms, logistics, overseas warehouses, corporate management, finance, cross-border 

RMB business, etc. The third type was industrial economy related topics and the key words included the Silk 

Road Economic Belt, the New Normal, made in China, and the Internet+. Also some scholars studied CBEC 

from other perspectives of talent training and big data applications. 

From the results of word frequency statistics, ‘the Belt and Road’, ‘trade facilitation’, ‘CBEC platform’ and 

‘cross-border logistics’ were the hotspots of current CBEC study, and their frequency was far more than other 

keywords. As can be seen, how the CBEC development effectively dealt with the ‘The Belt and Road’ initiative 

was a hot topic in the academic circles. At the same time, as a new model and a new format of trade, CBEC 

development should solve the problems like industrial planning, financial supervision, trade convenience, 

platform construction, and logistics supply chains, to which scholars have devoted considerable attention 
[6]

. 

3.2.2  Knowledge mapping and analysis on co-occurrence network of high-frequency key words  

We can understand the research subjects and hotspots in a certain field through the frequency statistics of 

keywords. However, the connection between high-frequency keywords cannot be derived only from the 

frequency of keywords occurrence. Accordingly, to further investigate the relationship between these 

high-frequency keywords, co-occurrence analysis was carried out based on the number of times the keywords 

appeared together in the same journal article. In general, two keywords that appeared frequently in the same 

paper were considered as relatively closely related. The keyword co-occurrence network could more intuitively 

investigate the research field and direction of CBEC, as shown in Figure 3. 

 According to the comprehensive reading of literature contents, together with the previous high-frequency 

statistics and keyword co-occurrence network, it could be interpreted that the current CBEC study in China 

primarily focused on the following six orientations. 

1)  Study on the status quo and countermeasures of CBEC development, which primarily discussed the 
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problems and dilemmas faced by CBEC development in various regions. From the macro-level, the problems 

covering areas like CBEC platform, supervision, payment, logistics, law and personnel training etc. were 

analyzed and the according countermeasures were proposed, For example, Xie Na 
[7]

made a discussion on the 

CBEC trade platform model in China, Sun Lei and Wang Fang 
[8]

studied the development status and 

countermeasures of CBEC in China and Jianhua Liu 
[9]

analyzed the development status and future trends of 

e-commerce in China. 

2) Study on trade issues arising from CBEC, which primarily involved exploration of trade facilitation, free 

trade zone construction and CBEC trade rules. For instance, Wang Huimin 
[10]

studied the transformation and 

upgrading of CBEC and international trade, Sun Baowen 
[11]

etc., made an empirical study on the impact of 

geographical distance to China's international trade under the CBEC model and Gong Yongqin and Wang Jian 
[12]

studied 18 terms on ‘e-commerce’ of 14
th

 Chapter of TPP (Trans-Pacific Partnership Agreement), and they 

considered that these 18 terms could be divided into 4 parts, namely reduction on digital trade barriers, 

protection of online consumer rights, promotion of digital trade facilitation and acceleration of international 

coordination and cooperation. 

3) Study on CBEC logistics supply chain issues, which involved cross-border logistics, overseas 

warehouses, manufacturing sea, logistics system planning and other fields. For instance, Li Xiangyang 
[13] 

proposed five paths to promote the development of CBEC logistics and Meng Liang and Meng Jing 
[14]

analyzed 

the selection of overseas warehouse models for CBEC companies from the perspective of export trade of 

consumer goods. 

4) Study on CBEC financial payment primarily involved cross-border RMB business, exchange rate risk, 

financial supervision, payment settlement, transaction fraud and other issues. For instance, Zheng Yu studied 

several legal issues of cross-border electronic payment in the scenario of free trade area and Zhou Liping studied 

the current situation of CBEC payment and the financial risks encountered. They also proposed corresponding 

supervision suggestions. 

5) Innovation study on CBEC models primarily involved the usage of big data by small and middle 

enterprises, business model innovation through Internet or Internet +, transformation and upgrading of foreign 

trade enterprises. For example, Nie Linhai analyzed e-commerce in the era of ‘Internet +’ and Tian Aiguo 

studied the issues on cross-border retail e-commerce under the background of ‘Internet +’ and proposed 

corresponding countermeasures. 

6) Study on policies and institutional issues of CBEC. Keywords e.g., ‘One Belt and One Road’, ‘the New 

Normal’ and ‘Internationalization of RMB’ represented a high degree of node in the co-occurrence network, 

suggesting that the academic community paid great attention to the combination of CBEC development and the 

‘Belt and Road’ initiative, as Du Yonghong highlighted under the ‘Belt and Road’ initiative, CBEC would boost 

the development of trade and investment though channel expansion and market share increasing to fulfill the 

goals of long-term economic development like the production division and cooperation, resources and products 

sharing, and mutual market opening among countries along the route of ‘one Belt one Road’ countries. 

3.2.3  Future research 

The journal articles retrieved were sorted through keyword frequency statistics on a yearly basis, and were 

screened by merging synonyms, singular and plural keywords. Given that the number of literature before 2014 

was quite small, and the journal articles had less impact than later ones, the keywords appearing more than 2 

times after 2014 were defined as core keywords and primarily used in the comparison analysis, as shown in 

Table 5.  
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Table 5   Evolution of core keywords 

Year Core keywords Frequency Core keywords Frequency 

2014 

Business management 3 Protection of privacy 2 

International trade                    2 Free trade pilot zone 2 

APEC 3 Cross-border RMB business 2 

Treasury Finance 2 Trade facilitation 2 

2015 

One Belt and One Road 8 Free trade pilot zone 2 

The New Normal 4 New business 2 

Cross-border logistics 4 Business environment 2 

Overseas warehouse 4 New growth point 2 

2016 

One Belt and One Road 10 Trade facilitation 3 

International trade 5 Platforms of cross-border e-commerce 3 

Overseas warehouse 4 Business management 3 

Silk Road Economic Belt 3 Intellectual Property Protection 2 

2017 

One Belt and One Road 11 International rules 2 

Cross-border logistics 3 WTO (World Trade Organization) 2 

Internet 3 TPP 2 

Consumer rights 2 Intellectual property rights 2 

 

Through the analysis of keywords evolution, the future research trend of CBEC study is concluded as 

follows: 

1) From the high-frequency keywords of 2014 to 2017, it is not difficult to see that the research interest of 

‘Belt and Road’ study has been rising year by year. CBEC, an important carrier to the ‘The Belt and Road 

Initiative’ which was a platform for global opening and cooperation, is regarded as the most convenient way to 

connect domestic and foreign consumers and is the hotspot received continuous attention by Chinese scholars. 

The relevant research under the background of ‘the Belt and Road initiative’ primarily involved the construction 

of e-commerce legal systems along ‘the Belt and Road’ countries, corporate governance of the e-commerce 

market transaction, the development of cross-border logistics cooperation, the construction of e-commerce trade 

rules along  ‘the Belt and Road’ countries, the legal protection of consumer rights, the path selection of CBEC 

development of the border regions, new model exploration and other aspects of CBEC. 

2) According to keyword analysis, cross-border logistics was a topic with high frequency of occurrence in the 

study. On one hand, the rapid development of CBEC had created considerable development opportunities to 

China's logistics industry. On the other hand, there were numerous shortcomings in China's cross-border logistics, 

which were difficult to meet to the demands of new business formats of CBEC. So the related research was quite 

active. The contents of the major literature on cross-border logistics could be divided into three hotspots. The first 

part was the planning, construction and operation of overseas warehouses in cross-border B2B trade, the second 

part was the operation and management of international express logistics in cross-border retail import and export 

and the third part is the planning and design of multi-modal transportation of cross-border logistics. Since the 

cross-border logistics and supply chains are the most critical and weak section of CBEC industrial chain in China, 

the study on cross-border logistics and supply chain will be hot for a long time
 [15]

. 

3) Based on the evolution analysis of keywords, trade facilitation was one of the most important focuses of 

CBEC study. In 2014, trade facilitation research was primarily combined with the free trade pilot zone, because 

the institutional advantages of pioneering tests in the free trade zone were conducive to the implementation of 

trade facilitation measures. In 2016, the ‘The Belt and Road' initiative was vigorously promoted, and measures 

conducive to trade facilitation were introduced all over China, which enabled domestic scholars to move the 

study on CBEC trade facilitation to the ‘Belt and Road’ framework. In 2017, as the share of CBEC trade rose in 

the total China's import and export trade, domestic and foreign scholars began to discuss how to establish 

international rules for CBEC and digital trade globally, e.g., the study on applicability of CBEC rules and related 
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intellectual property issues under WTO, bilateral or multilateral trade agreements. 

4) Through the analysis of the latest research achievements, the study on CBEC legal systems and 

regulatory policies would gradually heat up. Since 2013, CBEC in China has shifted from piloting, testing to 

rapid growth and gradually became one of the major modes of import and export trade. However, problems like 

the uneven development of CBEC in various regions and the disunity of regulatory standards remained. So legal 

and institutional norms were urgently needed. On 8 April 2016, the Ministry of Finance, the General 

Administration of Customs and the State Administration of Taxation in China jointly issued the ‘Notice on 

CBEC Retail Import Tax Policy’, which was a milestone in the construction of CBEC systems. This revealed 

that China had already recognized CBEC as an important emerging industry and was striving to create fair 

competitive market environment.  

  

4.  CONCLUSIONS 

This study obtained bibliographic data from the representative journal articles on CBEC study in China in 

the past decade, through knowledge mapping and keyword co-occurrence methods, the status quo, main 

research topics, research hotspots and development trends of this field were explored and were summarized as 

follow. 

1)The number of research results rose rapidly while the theoretical innovation needed to be strengthened. 

China CBEC research was currently in a period of rapid growth, however, the core author group and the core 

research teams have not been formed. The research achievements were mainly applied research, theoretical 

innovation was relatively little. There is great room for progress in both breadth and depth of journal articles 
[16]

. 

2) The research topic is relatively concentrated, and the research process needs to strengthen the 

interdisciplinary study. CBEC study focused on six orientations: study on the status quo and countermeasures of 

CBEC development, the trade issues caused by CBEC, logistics and supply chain issues of CBEC
 [17]

, financial 

payment issues of CBEC, CBEC mode innovation research, policies and systems study on CBEC. The subject 

areas involved in these research orientations include trade economy, management science, law, computer science, 

etc. Subsequent research should speed up building interdisciplinary theoretical framework and constructing 

interdisciplinary research teams. 

3) The future research hotspots of CBEC primarily focus on four areas, including the study on CBEC 

development under the background of ‘Belt and Road Initiative’, research on construction of logistics and 

supply chain systems to meet the needs of CBEC, CBEC trade facilitation research under the background of free 

trade zones or free trade ports, the framework research of CBEC policies and legal systems in the global 

countries. The above four areas are qualified of both basic and leading properties no matter in academic research 

or industrial development,  and are expected to become research hotspots in the future research
 [18]

. 
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Abstract: The purpose of the present study is to examine the positive effect of negative word-of-mouth on consumers’ 

purchase intention towards an experience good. By introducing consumer’s need for closure as a moderator, the results of 

two situation-based experiments reveal that negative word-of-mouth of a well-known experience good would increase the 

purchase intention of consumers with a high-level need for closure (Vs. a low-level need for closure); the same effect would 

not happen to an unknown experience good; and the positive effect of negative word-of-mouth on the purchase intention of 

consumers with a high-level need for closure towards a well-known experience good only happens in the case of negative 

word-of-mouth for the first time (Vs. the second time). The findings contribute to the literature on online review and 

word-of-mouth from a new perspective. 

 

Keywords: negative word-of-mouth, need for closure, product type, time, experience goods 

 

1. INTRODUCTION 

Over the last few decades, Word-of-mouth (WOM) has attracted wide attention from academics and 

practitioners. Whatever positive or negative WOM are all strategically important because it usually associated 

with consumers’ extreme satisfaction or dissatisfaction
 [1]

 and have strong effects on consumers’ subsequent 

behavior
 [2]

. It is well believed that Negative Word-of-mouth (NWOM) can calamitous impact on organizational 

revenues
[3]

 , net present value and sales
[4]

 by reduce consumers’ product evaluations and purchase likelihood
[5]

. 

As for movie industry, NWOM could decrease box office receipts significantly
 [6]-[7]

.   

However, some examples in recent years seem to be contradicted with the findings. A wine’s sales volume 

increased 5% after it was negatively reviewed “as redolent of stinky socks” by a famed wine website
 [8]

. 

Recently, according to Douban, an authoritative film review website in China, the movie “Switch” gained 69123 

evaluations, among which the proportion of one-star evaluations accounted for 72.6%, while the proportion of 

five-star evaluations only accounted for 2.3%. The movie fans jokingly called the movie “The worse movie 

ever”, but the box office took in over 290 million. For another movie “Tiny times 3”, among the 46111 

evaluations, the proportion of one-star evaluations was 44.9%, while the proportion of five-star evaluations was 

only 6.7%. However, the box office of this movie exceeded 500 million (www.douban.com). It's worth noting 

that the box office of both movies far surpassed the movies which were shown in the same period and obtained a 

high applause rate. Is it really “any publicity is good publicity”? Berger et al.
 [9]

 explored such counterintuitive 

phenomenon, and found that the reason why NWOM could increase sales volume of products is that it increases 

the product attention, and such effect is moderated by the product popularity. In other words, NWOM could only 

generate a significant sales volume growth stimulus for an unknown product (such as the novel of an unknown 

writer). For an unknown product (the novel of a well-known writer), NWOM will significantly inhibit the sales 

volume. Yet, some examples contradicted with Berger et al.
 [9]

 also been found, e.g. a film directed by a 

well-known director got thousands of NWOM but still win the box office. To uncover this phenomenon, the 

present research introduce a consumers’ psychological trait, namely need for closure (NFC), which means 

individuals' desire for a firm answer to a question and an aversion toward ambiguity
 [10]

, we argue that 

consumers with high NFC would like to buy the product with NWOM when the overwhelmed NWOM makes 

http://www.douban.com/
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him/her confused on the product (e.g. how could a movie produced by a famous director got lots of negative 

reviews?), because they want to unlock the puzzle that is it true this director really shoot a terrible movie? While 

on the contrary, if NWOM happened to an unknown product, NFC will not be triggered and thus the purchase 

intention will be lower significant. It must be pointed out that this would happen only with experience goods 

rather than search goods, because consumers can easily obtain information on product quality before purchase a 

search good, while they can’t evaluate experience goods unless purchase it by themselves
 [11]

. Furthermore, this 

study also exam the moderate effect of time, we argue that the NWOM valence towards the well-known product 

can only worked once, after that, if a relevant product (e.g. another firm directed by the same famous director) 

comes out and get NWOM again, the NFC will not be activated due to last experience and thus whatever 

consumers with high or low NFC, their purchase intention will be low. 

 

2. THEORETICAL BACKGROUND 

 

2.1 Need for closure 

Need for closure describes individual motivation and wish in the face of ambiguity, that is, the wish to find 

out a clear answer to a question, no matter what the answer is. Relative to chaos and uncertainty, any clear 

answer is better. Need for closure is usually a continuum, and everyone may be at the different position in the 

continuum. The persons at one end of the continuum have a strong demand of the need for closure, while those 

at the other end of the continuum are just the reverse and they try to avoid the demand of need for closure
 [10]

. 

Kruglanski & Webster
 [10]

 proposed two stages of the need for closure, i.e. seizing and freezing. Seizing stage 

means in the face of uncertainty and fuzzy state, the individuals with a high-level need for closure always have a 

strong wish to seek information or all kinds of implicit clues so as to make adjustments for the target objects fast. 

In the freezing stage, the individuals with a high-level need for closure will insist on their adjustments formed in 

the “seizing” stage. So in the face of new information, they are “closed” and will not adjust their standpoint 

according to the new information
 [10]

.   

At present, there are two branches for the research on the need for closure. The scholars in one branch 

regard the need for closure as an individual trait and consider that the individual level of need for closure is 

relative stable, so it can be measured by the scale. Webster and Kruglanski measured the individual level of need 

for closure from five aspects: Need for Structure, Need for Predictability, Need for Decisiveness, Intolerance for 

Ambiguity, and Closed-mindedness. Currently, the scale has been translated into multiple languages and 

extensively applied by the scholars from various countries. The research conclusions have high consistency. The 

other scholars believe that the individual level of need for closure can be temporarily changed due to 

environmental factors. Time pressure and environmental noise will enhance the individual level of need for 

closure in a short term, and lead to the change in the subsequent decisions. In the face of ambiguity, the 

individuals with a high-level need for closure have a very strong motivation to seek the clear answer in order to 

eliminate the pressure and anxiety brought by the fuzzy state, even if there is no conclusive evidence or the 

decision made may not be proper. The individuals with a low-level need for closure have the high tolerance to 

ambiguity and have the low preference to the immediate elimination of ambiguity and uncertain state, so they 

have the stronger motivation to further collect information or analyze and think the information more deeply.    

Before making a consumption decision, consumers will generally predict the product or service effect, and 

form consumer expectations
 [12]

. For a well-known product, consumers will predict the favorable consumption 

experience before the consumption. For example, wearing the Swatch watch will make one more fashionable, 

and Haagen-Dazs ice cream will be more delicious than a common ice cream. For NWOM of a well-known 

product, consumers will feel the unconformity between word-of-mouth information and expectations, thus 
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generate the cognitive dissonance and doubt the accuracy of word-of-mouth information. Compared with the 

individuals with a low-level need for closure, the individuals with a high-level need for closure will feel strong 

pressure and anxiety, and have the stronger motivation to further gather information and find out the clear 

answer for fuzzy events, which will increase their purchase intention (in the hope of gaining information and 

finding out the clear answer through their own experience). For an unknown product, consumers have no 

established cognitive structure
 [13]-[14]

, and will not form the clear consumer expectations. In the face of NWOM 

of an unknown product, consumers will neither perceive the unconformity between word-of-mouth information 

and expectations nor doubt the accuracy of word-of-mouth information. Thus, the individuals with a low-level 

need for closure and a high-level need for closure will not generate the motivation of further searching 

information and giving the answer, that is, the purchase intention is low.  

Nelson
 [11]

 classified goods into experience goods and search goods from the perspective of consumers’ 

evaluation of goods attribute and quality before the purchase. Search goods refer to the goods whose attribute 

information and quality information are easy to gain before the purchase (i.e., cameras
 [11]

), natural supplement 

pills
 [15]

). The stronger the degree of evaluation for goods based on the second information perceived by 

consumers, the higher the search attribute of goods. Experience goods refer to the goods whose attribute can be 

verified and evaluated only when they are purchased and consumed (i.e. music
 [11]

), wine). In other words, 

consumers need to evaluate the quality of goods by their sense judgment. When consumers have a stronger 

demand for the evaluation of goods quality by their sense judgment, the goods have a stronger experience 

attribute
 [15]

. Experience attribute is often based on subjective taste, so it is more difficult to define the quality. 

As well, it is more difficult to recommend
 [16]

. Ford et al.
 [17]

 also indicated that consumers doubt experience 

attribute statement more than search attribute statement, and doubt subjective attribute statement more than 

objective statement. Based on the features of search goods and experience goods, we believe that the above 

analysis will only happen to experience goods rather than search goods, because consumers can easily gain 

product quality information before purchasing search goods, while the evaluation of experience goods is often 

based on subjective taste, and consumers can get the final answer through personal purchase and try. Based on 

the above analysis, the following hypothesis is obtained:  

H1: NWOM of well-known experience goods will increase the purchase intention of consumers with a 

high-level need for closure (VS a low-level need for closure) towards the goods; NWOM of unknown 

experience goods will not influence the purchase intention of consumers with a high-level need for closure and a 

low-level need for closure towards the goods.  

 

2.2 Moderating effect of time   

We can see from the above inference that, the key reason why NWOM of experience goods will increase 

the purchase intention of consumers with a high-level need for closure is that the contradiction between 

consumers’ positive expectations for well-known experience goods and NWOM of well-known experience 

goods stimulates the motivation of consumers with a high-level need for closure to solve ambiguity and 

uncertainty. In other words, if such cognitive dissonance does not appear, the purchase intention of consumers 

with a high-level need for closure (VS low-level need for closure) towards the goods will not increase. Will 

NWOM of well-known experience goods always lead to consumers’ cognitive dissonance? Next, time will be 

introduced to further investigate the above discussion.  

There have been rich studies about the effect of time (such as saturation effect: repetitive consumptions 

lead to the decline of enjoyment). The stimulus for the first time will often cause individual strong responses. 

Then, with the increase of stimulus times, the stimulus effect will lower and weaken
 [18]

. In other words, the 

times of stimulus will change individual subjective experience
 [19]

. The effect of time appears in many fields, 
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such as economics (diminishing marginal utility), psychology (adaptation, habit) and marketing (advertising 

wear-out). As everyone knows, advertising will gradually lose its effect after it is seen many times
 [20]

. Although 

these effects involve many fields, they own one key feature – the response weakens after the repeated exposures, 

that is, with the increase of occurrence times, the response will weaken.  

Oliver
 [12]

 considers that, one’s expectation for product performance can be deemed as an adaptation level, 

not matter how it is created. The cognitive comparison of practical product experience and expectation level will 

form a new adaptation level after the integration of practical experience and adjustment, and then generate the 

influence on product performance evaluation. For a well-known experience good, the original expectation of 

consumers (adaptation level) is favorable consumption experience. When NWOM information is encountered 

the first time, consumers will feel the unconformity between word-of-mouth information and expectations and 

thus generate the cognitive dissonance. Meanwhile, consumers will integrate NWOM information and their 

original expectation to form the adjusted post-expectation. When they encounter NWOM information again, the 

deviations between the post-expectation and NWOM information will decrease. Thus, they will not generate a 

strong cognitive dissonance. In other words, the positive effect of NWOM on the purchase intention of 

consumers with a high-level need for closure towards a well-known experience good only happens in the case of 

negative word-of-mouth for the first time. Later, if the similar phenomenon appears again, consumers’ purchase 

intention will still be low.   

H2: The positive effect of NWOM on the purchase intention of consumers with a high-level need for 

closure towards a well-known experience good only happens in the case of negative word-of-mouth for the first 

time (VS the second time). 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Theoretical framework 

 

 

3. METHODOLOGY AND RESULTS  

All hypotheses will be examined in two studies through experimental design. We hope our findings will 

give a new insight to the online review literature and word of mouth literature as well.  
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Abstract: Online shopping pre-sale has great commercial value, and the key is to realize its commercial value,which is 

shown by the continuous purchase made by consumers. However, in China, there is a lack of relevant research on the factors 

affecting consumers' continued purchase intention. Based on the expectation confirmation theory, this paper constructs a 

model to explore the influential factors of the consumer's continued purchase intention. This study employed the Structural 

Equation Model (SEM) to perform empirical analysis. The results showed that the main influential factors of consumer’s 

continued purchase intention include perceived usefulness, perceived ease of use, expectation confirmation, and satisfaction. 

Among which, satisfaction had relatively high influence while perceived usefulness had a relatively low influence. Perceived 

usefulness and perceived ease of use had an indirect effect on the continued purchase intention through satisfaction. 

 

Keywords: pre-sale, expectation confirmation theory, continuous purchase intention, structural equation model  

 

1. INTRODUCTION 

As an important marketing tool
[1

], pre-sale not only provides consumers with preferential treatment, but 

also helps sellers to understand consumer’s demand in a timely manner. The aviation industry first adopted the 

pre-sale mode
[2]

. In recent years, the commercial value of online shopping pre-sale has attracted the attention of 

e-commerce platforms and retailers. E-commerce platforms such as Alibaba, Jingdong and Suning have also 

invested the pre-sale mode. Although pre-sale can reduce inventory and save costs, it still has a long way to go 

with the retailer's expectations. Only by having an in-depth understanding of the influential factors of 

consumers' purchase intentions and making timely appropriate adjustments can we then obtain greater economic 

benefits.  

The online shopping pre-sale mode is a new field in the e-commerce platform. Compared with the 

traditional online shopping mode, it can effectively solve the problems of warehousing, inventory overstocking 

and so on. Through the research of relevant literature, it was shown that there are few domestic researches 

literature in this field. Most of the researches focused on the supply chain and logistics field under the pre-sale 

mode. Liu(2018) studied the optimal strategy choice of the supply chain in the pre-sale phase
[3

]. However, 

whether consumers are willing to make purchases through the online shopping pre-sale mode, and determining 

the main the influential factors of consumers' purchase intentions using the online pre-sale mode remains 

unknown due to the lack of in-depth research. Dan analyzes consumers' purchasing intentions from two sides, 

one of product factors and one of situational factors. He found that functional value, hedonic value, financial 

encouragement, information quality and reputation will affect consumers' purchase intention
[4]

. 

Based on the above analysis, this study attempts to find out the main factors that can influence consumers' 

purchase intentions in online shopping pre-sale mode. Understanding those main factors will be of great 

significance for retailers to increase profits. Since there is a lack of in-depth research in China, so this paper 

attempts to fill the gap of knowledge in this area. It certainly is significant for guiding e-commerce platform 
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retailers in making decisions. 

 

2. RESEARCH REVIEW 

 

2.1 Purchase intention study 

Understanding the influential factors of the consumer's continuous purchase intention is important for 

online retailers. At present, more and more scholars at home and abroad are studying consumer’s purchase 

intentions. Du(2016) looks at influences of consumer’s purchase intentions from both sides of functional value 

and psychological representation
[5]

. Jimenez(2013) found that highly reliable reviews have a positive influence 

on increasing purchase intentions of consumers
[6]

. With the non-stop promotions of the pre-sale mode, some 

scholars have also begun to study the purchase intentions of consumers in the pre-sale mode. Using regression 

analysis, Shan(2014) discovered that the product's functional value, hedonic value, financial encouragement, 

information quality and reputation can influence purchase intentions of consumers
[4]

. 

2.2 Sustained behavioral intention study 

The continued intention to act is a more critical factor than the initial intention. There are more and more 

studies on the sustained behavioral intention at home and abroad. Chen(2016) found that personal cognition 

affects the sustained use of intentions through emotional response
[7]

. Li(2010) found that the factors affecting 

the sustained use of intention mainly include technical and consumer interpersonal factors
[8]

. 

2.3 Research on the purchase intentions in the pre-sale mode 

After reading a large amount of literature, we found that domestic and foreign scholars have done an incredible 

amount of research on the continued purchase intention, but the research on consumers' continued purchase 

intention under the online shopping pre-sale mode is still at a preliminary stages. Therefore, this paper uses the 

expectation confirmation theory to study the consumer's intention to purchase, and constructs a Structural 

Equation Model (SEM) to further explain the consumers' continued purchase intention under the online 

shopping pre-sale mode. 

 

3. THEORETICAL MODEL AND RESEARCH HYPOTHESIS 

 

3.1 Expectation confirmation theory 

The theory of expectation confirmation was first proposed by Oliver (1980)
[9]

. The main structure and 

relationship of the this theory is shown in Figure 1. In the current research expectation confirmation theory is 

widely used to study the relationships between consumer satisfaction and intention to continue to use. Based on 

the theory of expectation confirmation Liu(2010) studied the elderly's intention to continue to use Internet 

applications
[10]

. Cao(2017) studied the intention of consumers to continue to participate in online shopping 

reviews
[11]

. 

Expectation

Perceived
performance

Confirmation Satisfaction
Repurchase

intention

 

Figure 1.  Expectation confirmation theory. 

3.2 Expectation confirmation model 

The expectation confirmation model was proposed by Anol Bhattacherjee (2001) (Figure 2). It is 

considered that the repeated purchase behavior in the consumer field and information system field are similar. 

Therefore, we believe that the use of expectation confirmation theory to study consumer continuous purchase 
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intentions is appropriate. The researcher modifies or expands the expectations in the confirmation model in 

combination with specific research questions to prove that the expectation confirmation model can better 

explain the consumers' intentions to participate continuously after improvement. 

Satisfaction
continuance

intention
Confirmation

Perceived

usefulness

 

Figure 2.  Expectation confirmation model. 

3.3 Expectation confirmation 

Expectation confirmation is an important variable in the expectation confirmation model. Anol 

Bhattacherjee (2001) defines the degree of expectation confirmation as the user is aware of the gap with their 

initial perception after using the product. The degree of expectation confirmation can improve user’s perceived 

usefulness
[12]

. Many scholars use the expectation confirmation model to study the intention of consumers to 

continue to use. Chang(2017) found that the degree of confirmation will significantly affect the user's perceived 

usefulness and the expected degree of confirmation in user satisfaction will be statistically significant in users 

continued use intentions of WeChat
[13]

. This study defines expectations as the difference between a consumer's 

performance expectations before purchase and actual performance after purchase. 

Perceived cost is the consumer's perception of the cost been paid. In the process of consumer’s pre-sale 

shopping, the expected degree of confirmation will have an impact on the perceived cost of the consumer. 

Higher degrees of confirmation is, the user's perception of cost will be weaker and the more consumers think 

that the cost paid is worthwhile, and therefore, the perceived cost will be lower. Lu(2017) studied the effects of 

expectation confirmation on perceived cost
[14]

. Therefore, the following assumptions are made: 

H1a: expectation confirmation has a positive impact on consumer' perceived usefulness 

H1b: expectation confirmation has a positive impact on consumer satisfaction 

H1c: expectation confirmation has a negative impact on perceived cost 

3.4 Perceived ease of use 

The technology acceptance model (TAM) defines perceived ease of use as “the degree of difficulty or ease 

which user can use a technology.” This study defines perceived ease of use as “the degree of difficulty or ease 

with which consumers purchase through online shopping pre-sale mode”. According to TAM, perceived ease of 

use is positively perceived as useful. Li(2017) found that social media characteristics have a significant impact 

on consumer’s purchase intention towards perceived ease of use
[15]

. Perceived usability has a positive impact on 

user satisfaction
[12]

. The following assumptions are made: 

H2a: Perceived ease of use mode has a positive impact on perceived usefulness 

H2b: Perceived ease of use has a positive impact on satisfaction  

H2c: Perceived ease of use has a positive impact on consumers' continued purchase intention 

3.5 Perceived usefulness 

Perceived usefulness was first proposed by Davis
[16]

. This study defines perceived usefulness as a way to 

help users to save money by shopping through an online shopping pre-sale mode. Perceived usefulness increases 

user satisfaction and continued intention to use. Zhao(2017) found that user perceived usefulness has an impact 

on satisfaction, and expectation confirmation has an impact on user perceived usefulness and satisfaction
[17]

. 

Wang(2018) found that perceived usefulness has a positive impact on consumers' repeated intention to purchase 
[18]

. 

H3a: Perceived usefulness has a positive impact on consumer satisfaction 
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H3b: Perceived usefulness have a positive impact on consumers' continued purchase intention 

3.6 Perceived cost 

Perceived costs can affect consumer’ using attitudes. High perceived costs reduce consumer evaluation of 

perceived value, thereby reducing user satisfaction
[19]

. Based on this, the hypothesis is proposed: 

H4: Consumer perceived cost has a negative impact on satisfaction 

3.7 Satisfaction 

According to the expectation confirmation theory, satisfaction can increase users’ continued intentions for 

using information systems. Therefore, through the online shopping pre-sale mode, we believe that the 

satisfaction of consumers in the past has a positive impact on the users’ willingness to continued participation. 

The following assumptions are made: 

H5: Consumer satisfaction has a positive impact on the continued purchase intention 

Although Bhattacherjee's expectation confirmation model does not explore the impact of perceived ease of 

use and perceived cost on consumers' continued purchase intention, many subsequent researchers have 

improved and expanded the model. Therefore, according to the research problem and based on the original 

expectation confirmation model, this study introduces the factors of perceived ease of use and perceived cost. 

Also, combined with the actual situation of consumers in online shopping pre-sale,we build a theoretical model 

of consumers' continued purchase intentions under the online shopping pre-sale mode. The theoretical model of 

the influencing factors (Figure3) hypothesizes a relationship between variables as follows. 

  Satisfaction
      Continuance

  purchase intention
     Expectation

   Confirmation

  Perceived

 usefulness

   Perceived

       cost

     Perceived 

    easy of use

 
Figure 3.  Research Model. 

4. RESEARCH DESIGN AND DATA COLLECTION 

 

4.1 Scale design 

The research model contains six latent variables. In order to ensure the validity and reliability of the scale, 

all items measured are from the mature research scale and adapted according to the actual research background. 

The questionnaire used a 5-point Likert scale, ranging from “1” to extremely disagree to “5” for very agreeable. 

After designing the questionnaire, we conducted pre-tests and distributed 110 questionnaires. We received 103 

valid questionnaires. The predicted questionnaire was tested by SPSS 24. The α values are all greater than 0.7, 

indicating that the reliability of the questionnaire is good. The variable measurement items and sources of each 

variable are shown in Table 1. 

Table 1.  Measurement items and sources of each variable. 

Constructs Item Measure Source 

Expectation 

confirmation 

(CFM) 

CFM1 Overall, I met my expectations through the online shopping pre-sale mode. 

Bhattacherjee
［12］ 

 

CFM2 I confirm that the online shopping pre-sale mode can get a discount. 

CFM3 
I confirm that the results of shopping under the online shopping pre-sale mode are better than I 

expected. 

Perceived PU1 Online shopping pre-sale mode can help me save money. Bhattacherjee
［12］ 
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Constructs Item Measure Source 

usefulness 

(PU) 

PU2 Online shopping pre-sale mode can make me a smart consumer.  

PU3 In short, I think the online shopping pre-sale mode is useful. 

Perceived  

ease of use 

(PEU) 

PEU1 Its not difficult to shop through online shopping pre-sale mode. 

Davis
[16]

 PEU2 Its not take much time to shop through the online shopping pre-sale mode. 

PEU3 In short, I think online shopping pre-sale mode is very easy to shop. 

Satisfaction  

(SAT) 

SAT1 I am satisfied with the online shopping pre-sale mode. 
Bhattacherjee

［12］ 

 
SAT2 I am satisfied with the results of shopping through the online shopping pre-sale mode. 

SAT3 In short, I am very satisfied with the online shopping pre-sale mode. 

Continuous 

Purchase 

intention 

(CPI) 

CPI1 I will use the online shopping pre-sale mode to shop. 

Bhattacherjee
［12］

 
CPI2 In the future, I am willing to continue shopping through the online shopping pre-sale mode. 

CPI3 I am willing to recommend others to shop through the online shopping pre-sale mode. 

Perceived  

cost 

(PC) 

PC1 It will spend a lot of time shopping through online shopping pre-sale mode. 

Kim C
[20]

 PC2 Its not worth through the online shopping pre-sale mode. 

PC3 It will spend a lot of energy and energy on online shopping pre-sale mode. 

 

4.2 Data collection 

The questionnaires of this study were distributed through the website(https://www.wjx.cn). After 4 weeks, 

362 questionnaires were collected. After removing some invalid questionnaires, 336 were valid, with a recovery 

rate of 93.3%. In the sample data, males and females accounted for 47.6% and 52.4%, respectively. The ages of 

the users surveyed were mainly distributed between 18 to 29 years old, accounting for 89.0% of the total sample 

size. 

 

5. DATA ANALYSIS 

After the data collection was completed, a preliminary sample test was performed using SPSS 24 to 

determine whether the sample data can be used for factor analysis. The KMO value obtained by the preliminary 

test of the sample was 0.928, the Bartlett's chi-square value is 4740.812, and the Cronbach's Aloha coefficient is 

0.944, therefore the sample data can be used for factor analysis. 

5.1 Measurement model 

Validation analysis of variables was performed using Amos 24 software. The results are shown in Table 2. 

The Cronbach's coefficients of all variables are greater than 0.8, indicating that the internal consistency of the 

scale is good. The convergence validity (AVE) is greater than 0.6, indicating that the convergence validity of the 

scale is good. The combined reliability (CR) value is greater than 0.6, indicating that the composite reliability of 

the scale is better. The diagonal elements in the table are used to determine the discriminant validity of the scale. 

The values of the elements on the diagonal are the square root of the convergence validity (AVE). Each element 

on the diagonal is greater than the variable of the row and column. The correlation coefficient indicates that the 

scale has good validity. In general, the indicators of the scale are in line with the reliability and validity of the 

inspection requirements. 

Table 2.  Cronbach's Alpha coefficient、AVE、The square roots of AVE、 CR and correlations. 

 
Cronbach’s 

Alpha 
AVE CR CFM PU SAT CPI PEU PC 

CFM 0.881 0.711 0.882 0.843      

PU 0.833 0.632 0.837 0.805 0.795     

SAT 0.898 0.740 0.895 0.836 0.846 0.860    

CPI 0.912 0.781 0.914 0.706 0.757 0.850 0.884   

PEU 0.877 0.882 0.714 0.696 0.790 0.821 0.710 0.939  

PC 0.842 0.641 0.842 0.345 0.447 0.435 0.434 0.295 0.801 
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5.2 The structural model 

In this study, the hypothetical model is fitted by the structural equation model from the software AMOS23. 

The overall model adaptation is shown in Table 3.The value of CMIN/DF is less than 3, and the GFI, NFI, IFI 

and CFI are all greater than 0.9, and the AGFI is greater than 0.8, indicating that the overall model fits well. 

Table 3.  Overall model adaptation. 

Index Recommended value This research Evaluation 

CMIN/DF <3 3.191 Acceptable 

GFI >0.90 0.876 Acceptable 

AGFI >0.80 0.829 good 

NFI >0.90 0.918 good 

IFI >0.90 0.942 good 

CFI >0.90 0.942 good 

RMSEA <0.08 0.081 Acceptable 

5.3 Model verification 

     Satisfaction
         Continuance

     purchase intention

      Expectation

    Confirmation

        Perceived

        usefulness

        Perceived

            cost

       Perceived 

      easy of use

 

Note:  *** p<0.001; ** p<0.05; * p<0.1. 

Figure 4.  Hypothesis testing results. 

 

Table 4.  Hypothesis test results. 

Serial number Hypothesis conclusion 

H1a expectation confirmation has a positive impact on consumer perceived usefulness support 

H1b expectation confirmation has a positive impact on consumer satisfaction support 

H1c expectation confirmation has a negative impact on the perceived cost of consumers. support 

H2a Perceived ease of use has a positive impact on consumer perceived usefulness support 

H2b Perceived ease of use has a positive impact on consumer satisfaction support 

H2c Perceived ease of use has a positive impact on continued purchase intention not support 

H3a Perceived usefulness has a positive impact on consumer satisfaction support 

H3b Perceived usefulness has a positive impact on consumers' willingness to purchase not support 

H4 Perceived cost has a negative impact on consumer satisfaction  not support 

H5 Consumer satisfaction has a positive impact on consumers' willingness to purchase support 
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6.  CONCLUSION AND DISCUSSION 

 

6.1 Measurement model 

In order to investigate the influential factors of consumers' continuous purchase intention towards shopping 

pre-sale mode, this paper develops a model by reviewing relevant literature and theoretical analysis using the 

theory of expectation confirmation as the theoretical basis, and combining specific research backgrounds, We 

constructs a purchase intention theory model and performed an empirical research on the model. The study 

found that satisfaction is an important factor influencing consumer's continued purchase intention. Expectation 

confirmation is an important factor in perceived usefulness, satisfaction, and perceived cost. At the same time, 

the study also found that perceived ease of use and perceived usefulness have a significant impact on consumer 

satisfaction. 

The unsupported hypotheses in the study are perceived ease of use and perceived usefulness,which have no 

significant effect on consumers' continued purchase intention (H2c); consumer perceived cost has no significant 

effect on their satisfaction (H3b); and perceived ease of use has no significant impact on the continues purchase 

intention (H4). The reason may be that with the rapid development of e-commerce, online shopping is more and 

more convenient. In the process of shopping in the pre-sale mode, consumers perceived difficulty while 

shopping. The degree of difficulty or ease may not be much different from the general shopping mode. 

Perceived usefulness has no significant effect on consumers' continued purchase intention. The reason may be 

that most of the respondents in this study are college students, who have limited economic ability. Under the 

pre-sale mode, most of them chose to discounted pre-sale products. However, compared with the use of coupons, 

group purchases, participation in promotions, etc., consumers thought that it cannot save a lot of money when 

shopping through pre-sale. Therefore, perceived ease of use does not greatly affect its continuous purchase 

intentions. Perceived cost has no significant effect on satisfaction, which may be because consumers' perceived 

cost when shopping in online shopping pre-sale mode is not high, therefore, they may ignore cost factors, so 

users’ satisfaction with costs is low. 

6.2 Management practice significance 

This research has important practical significance for online retailers in e-commerce platforms. Online 

retail competition is fierce, especially on holidays. Therefore, only when retailers have a clear understanding of 

the influential factors of the consumer's continuous purchase intention using the online shopping pre-sale mode 

and only when they respond accordingly, can they win in the fierce competition. Therefor Online shopping 

retailers need to pay attention to the following points. 

First, satisfaction has the greatest impact on consumers' intention to purchase. Retailers can increase 

consumer satisfaction through coupons and improve service quality. 

Second, retailers need to make decisions in terms of increasing the degree of consumer’s expectation 

confirmation, perceived usefulness, and perceived ease of use in the process of participating in pre-sale. This is 

an important way to improve consumers' continued purchase intentions. 

6.3 Research limitations and future research directions 

Although this study successfully illustrates the main influential factors of the consumer's continuous 

purchase intention using the online shopping pre-sale mode, there are still many factors that is limited the study 

and need to considered in future research. For example, the survey sample of the study has limitations, so it is 

necessary to be cautious in interpreting the conclusion of the study. Similarly, the study did not take into account 

the effects of age, gender, education level, etc, therefore, these factors can be considered to adjust variables in 

future studies.  
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Abstract: Drawing from previous research on visual information on consumers, cognitive dissonance theory and cue 

consistency theory, this article focus on the effect of visual information in online reviews on consumers’ product attitudes 

and purchase intention, and the moderating role of image categories and appearance self-esteem. Three studies will be 

conducted to test the framework and relevant hypotheses, all the studies will use the method of experimental design. The 

findings are expected to contribute to the visual information in online reviews and self-esteem.  

 

Keywords: visual information, online reviews, electric commerce, appearance self-esteem 

 

1. INTRODUCTION 

With the rapid development of internet technology and electric commerce, increasingly more consumers 

choose to shop online and share their feelings about products and service experiences through posting online 

reviews
[1]

. Such online reviews usually have a significant influence on consumers’ product attitudes and 

purchase intentions
[2,3]

. Although considerable literature and research examines the influence of online reviews 

on product sales and attitudes
[4-6]

, few researchers have conducted research from on visual information in online 

reviews
[7]

.  

While visual information is mentioned in existing research on media formats of World Wide Web pages
[8]

, 

web structure
[9]

, atmospheric qualities of online retailing
[10]

 and virtual store layout
[11]

, it is not the focus of 

research. Prior research on visual information focuses mainly on the comparison between visual and verbal 

information
[7,12,13]

, and proves only that image-contained online reviews have a greater influence on consumers’ 

purchase intentions than that text online reviews
[7]

.  

The effective product pictures available online can attract more attention from consumers and increase 

consumers’ purchase intention
[14]

. The more the pictures conform to the aesthetic requirements, the more 

significant the influence
[15,16]

. Therefore, many sellers employ professional photographers to take pictures and 

then have the pictures edited to produce good visual information. Since consumers do not have the same 

motivation as sellers, they do not need to spend as much on professionals or equipment, and their pictures are 

not as attractive as those of the sellers. In such circumstances, does visual information in online reviews 

stimulate or raise consumers’ purchase intention?  

People always prefer consistent information
[17]

. When individuals face inconsistent information, they will 

produce cognitive dissonance, and arouse evaluation change about the information, so they can reduce conflict 

from the inconsistency
[18]

. Previous research on product quality has examined that the information inconsistency 

can change consumers’ product attitude
[19]

, and influence consumers’ purchase intention
[20]

. In this paper, we 

introduce cognitive dissonance theory and cue consistency theory to analyze the effect of visual information in 

online reviews on consumers’ product attitudes and purchase intention. We also hypothesize and test a 

moderating effect played by image categories and appearance self-esteem. The purpose of this study is to 

investigate the following three research questions: (i) Can the inconsistency between visual information and 
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verbal information in online reviews influence consumers’ attitudes and decisions, and if so, how? (ii) Do 

different types of visual information have different effects on consumers? (iii) Do consumers with different 

appearance self-esteem have different reactions to unattractive visual information?  

By answering these questions, our study makes several noticeable contributions to the extant literature. 

First, it significantly contributes to the literature streams on visual information communication. The existing 

attention of visual information in online reviews doesn’t match its increasingly important role and status. 

Second, it provides ever first evidence on the moderating role of image categories (product image vs. 

consummatory image) in online reviews. Third, it contributes an application of cognitive dissonance theory, and 

extends the factors influencing pre-purchase cognitive dissonance in the context of electronic commerce. Forth, 

it contributes an application of cue consistency theory, and expands the use in the field of consumer behavior 

research. Finally, what we focused in this paper is on appearance self-esteem, and deeply explores the effect of 

image categories on consumers at different appearance self-esteem levels. 

 

2. THEORETICAL BACKGROUND   

 

2.1 Visual information communication 

The basic forms of presenting information are visual and verbal, which can be used either separately or 

together. Most online stores present information in a combination of visual and verbal forms. This research will 

focus on visual information. Visual information refers to the use of images to present information (e.g., pictures, 

photos, videos)
 [13]

. 

Prior research demonstrates that the use of visual information in marketing materials has a significant 

influence on consumers
[21]

. First, visual information has an influence on memory. Related research shows that 

compared with verbal information, visual information has a greater impact on recall and recognition. Kisielius 

and Sternthal (1984) found that information presented in a visual form can promote elaborate recognition 

processing and help develop the storage space and path in consumers’ memories
[22]

. When compared with a pure 

text print advertisement, consumers are more likely to remember the print advertisement that contains 

images
[23,24]

.  

Visual information affects consumers’ attitudinal responses. Related research shows that visual information 

influences consumers’ attitudes toward advertising and branding
[25]

 and that visually oriented advertisements are 

more effective than text oriented advertisements in both influencing consumers to have a positive brand attitude 

and showing products’ characteristic attributes
[12]

. If retailers provide more visual information about their 

products on display, consumers’ purchase intention increases
[26]

. Therefore, visual information has a positive 

effect on consumers’ attitudes toward products and brands. Prior research nevertheless mainly focuses on visual 

information in traditional media and online stores
[12,13,22,26-28]

 and seldom pays attention to the effect of visual 

information in online reviews
[7]

.  

Online reviews generally refer to positive or negative reviews about products or services made by potential 

or actual consumers on online shopping and third-party review websites
[29]

. Using internet technology, 

consumers can share their shopping and user experiences online and freely create reviews about price, product, 

advantages and disadvantages
[1]

. Consumers want advice (such as product reviews) from others when shopping 

online
[30]

. Jupiter Research shows that more than 75% of consumers will refer to online product reviews before 

shopping online; further, more than 90% of large enterprises believe that users’ recommendations and reviews 

are deciding factors that influence consumers’ purchase decisions. Presently, the correlation between online 

reviews and consumers’ purchase decision is a hot topic for theoretical research in the marketing academic field.  

Much of the research shows that online reviews can be classified into two types, i.e., verbal and visual 
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information. In the past, online reviews were mainly presented in text; today, consumers can present verbal and 

visual information in online reviews. However, past research focuses mainly on verbal information; thus, few 

people know how visual information in online reviews influences consumers’ product attitudes and purchase 

intention
[7]

. The current research on visual information in online reviews shows that consumers believe that 

compared with pure-text blogs, visual-information-containing blogs are more helpful, convincing, and of greater 

use in influencing consumers’ purchase intention
[7]

.  

 

2.2 Consistency between visual and verbal information in online reviews 

People always prefer to consistent information
[17]

. Cognitive dissonance is the theory that a person will 

adjust his/her original attitude to maintain internal consistency after receiving new information
[18]

. The 

theoretical core is that if an individual receives two different kinds of information on the same subject, he/she 

experiences cognitive dissonance and acts in accordance with their ideas, values and perceptions to maintain 

consistency. Festinger (1962) also argued that people can recover inner balance by either changing attitudes or 

actions or adding new cognitive elements
[18]

. The theory of cognitive dissonance has been widely used in many 

fields, especially in the field of consumer behavior research
[31]

. In the context of electronic commerce, if the 

information offered by sellers and online reviews is inconsistent with consumers’ cognition, consumers will 

experience cognitive dissonance at the pre-purchase stage
[32]

. In the case of information inconsistency, 

consumers feel unhappy and adjust their internal attitudes to regain cognitive consistency
[17]

. Based on prior 

research, we suggest that if online reviews contain visual information, consumers’ product attitude and purchase 

intention formed from verbal information changes if the visual information is inconsistent with the verbal 

information.  

Cue consistency theory also proposes that compared to inconsistent information, consistent information has 

more reference value, and persuasive effect will be enhanced
[33]

. Jiménez and Mendoza (2013) find that 

information consistency will influence purchase intention
[20]

. The multiple information are more useful if the 

information is corroborative than if it is disparate
[19]

. When extrinsic cues are contradictory, consumers will pay 

more attention to the negative cue. That is, when two cues are consistent both receive similar attention, but when 

they are inconsistent, the negative information becomes to be more salience
[19]

. 

Only those who truly like a product will purchase and review it, so the verbal information in their online 

reviews is more likely to have a positive bias; consequently, it does not reflect the actual product quality
[34]

. 

Moreover, since visual information is more obvious and convincing than verbal information
[7]

 and conveys more 

accurate information which influences product reviews
[35]

, attractive images in online reviews significantly 

affect consumers’ product attitudes and purchase intention because it enhances a confidence level with the 

verbal information in online reviews; if images are unattractive and unappealing enough, they will have a 

negative influence on consumers’ product attitudes and purchase intention. Therefore, if the verbal and visual 

information in online reviews is inconsistent—namely, when a good review is presented with unattractive 

photo—consumers will believe the unattractive photo over the good review. Thus, consumers will have a 

negative product attitude and lower purchase intention. To sum up, we propose the following hypotheses:  

H1a: When compared with a good review with an attractive photo, a good review with an unattractive 

photo has a negative influence on consumers’ product attitude.  

H1b: When compared with a good review with an attractive photo, a good review with an unattractive 

photo decreases consumers’ purchase intention.  

 

2.3 The moderating role of image categories on online reviews 

While most photos uploaded by consumers in online reviews have a positive influence on other consumers’ 
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purchase intention
[7]

, because they lack the tools and technical capabilities, not all consumers are capable of 

uploading pictures of the same quality as those posted by sellers. So, do all customer photos, especially ones that 

differ significantly from those posted by sellers, have a positive influence on the purchase intention of other 

consumers? To determine the answer, we first need to classify visual information in online reviews. Poor, 

Duhachek and Krishnan (2013) classified the image categories of visual information into two categories: 

product image and consummatory image
[21]

. A product image is defined as a picture that focus solely on the 

product content, while a consummatory image shows the product being consumed by a person. For example, a 

picture of a model with product is a consummatory image. Visual information in online reviews can be 

classified similarly. Some photos from consumers show only the product, while others show the product being 

consumed by a person. Since a consummatory image is more convincing than a product image for on consumers’ 

consumption decisions
[21]

, the influence of a product image on consumers is less than that of a consummatory 

image. To sum up, we propose the following hypotheses:  

H2: Image categories moderate the influence of visual information in online reviews on consumers’ 

product attitude and purchase intention. 

H2a: The influence of unattractive consummatory images on consumers’ product attitude and purchase 

intention is more negative than that of unattractive product images.  

H2b: The influence of attractive consummatory images on consumers’ product attitude and purchase 

intention is more positive than that of attractive product images.  

 

2.4 The moderating role of appearance self-esteem 

Self-esteem is defined as “an individual’s self-evaluation (approval or disapproval) and the extent to which 

the person believes himself worthwhile”
[30]

. Prior research has identified the difference between “general 

self-esteem” and “specific self-esteem”. General self-esteem refers to a trait-like definition in which an 

individual’s self-esteem levels are relatively stable, will not change over time, and have to do with mental 

health
[36,37]

. Specific self-esteem is more relevant to behavior, and it measures situation- and domain-specific 

self-evaluations
[38]

. This research mainly focuses on appearance self-esteem, which is defined as “feelings of 

self-worth in terms of physical appearance and attractiveness”
 [39]

.  

Research on the cognitive behavior of individuals with differing self-esteem levels show that individuals 

with high self-esteem tend to positively process information, are optimistic and confident, and long for success, 

while low self-esteem individuals experience negative emotions and actions, such as feeling anxious and 

depressed
[40,41]

. Dandeneau and Baldwin’s research (2004) shows that the difference in behaviors between high 

self-esteem and low self-esteem individuals is caused by differences in their cognitive processing preferences
[42]

. 

Specifically, since low self-esteem individuals prefer negative social reviews and feedback, they are more 

sensitive to, and tend to focus on, negative information in the social environment; in contrast, high self-esteem 

individuals are often recognized and praised, so they tend to focus on positive information in the social 

environment
[43,44]

. Low appearance self-esteem consumers prefer reviews about advertisements that contain only 

product pictures, while high appearance self-esteem consumers prefer pictures that contain both the model and 

products in the advertisement
[37]

. Thus, we believe that since high appearance self-esteem consumers are more 

optimistic and confident and long for success, they will not deny themselves based on an unattractive 

consummatory image. In contrast, low appearance self-esteem consumers are more likely to be negatively 

influenced by consummatory images. Thus, the influence of consummatory images on these customers is more 

negative than that of product image. Therefore, we propose the following hypotheses:  

H3: Appearance self-esteem will moderate the influence of image categories on consumers’ product 

attitude and purchase intention. 
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H3a: The influence of unattractive consummatory images in online reviews on low appearance self-esteem 

consumers is more negative than that on high appearance self-esteem consumers with respect to product attitude 

and purchase intention.  

H3b: The influence of unattractive product images in online reviews on high appearance self-esteem 

consumers is more negative than that on low appearance self-esteem consumers with respect to product attitude 

and purchase intention. 

 

3. METHODOLOGY AND CONCLUSION 

Next, we have designed three experiments to verify these hypotheses. Study 1examinesthe influence of 

inconsistent visual verbal information in online reviews on consumers’ product attitude and purchase intention, 

which we use to verify Hypothesis 1. Study 2verifies Hypothesis 2, related to the regulating effect of image 

categories in the process of visual information in online reviews that influence consumers’ product attitude and 

purchase intention. Finally, study 3 verifies Hypothesis 3, related to the regulating effect of appearance 

self-esteem in the process of image categories that influence consumers’ product attitude and purchase intention.  
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Absract：Research has discovered that the third-party product review (TPPR) can influence consumer adoption of a new 

product. However, the specific influence mechanism needs further deep explorations. In this study, effects of different types 

of TPPR on consumer adoption of different new products were tested from the perspective of consumer knowledge. Based 

on two experimental designs, it is reported that the TPPR in the recommendation format and comparison format influence 

the intentions of new consumers to use really new products mostly. The TPPR in the description format and independent 

format influence the intentions of expert consumers to incremental new products. Moreover, the source of TPPR is vital. 

Consumers trust the TPPR in professional product evaluation websites more compared with public media. In other words, 

TPPR in professional product evaluation websites can facilitate consumer adoption of new products. The research 

conclusions here further enrich researches concerning TPPR and adoption of new productions. 

 

Keywords：Third-Party Product Review, consumer knowledge, new product adoption 

 

1. INTRODUCTION 

Third-party product review (TPPR) is not a new way to help consumer making decisions. From traditional 

popular magazines (e.g. PC Magazine, Consumer Reports) to the growing number of Websites (e.g., CNET.com, 

ZDNET.com), nowadays, consumers could found almost every product information provided by TPPRs easily. 

Due to it generally comes from other organizations independent of sellers; TPPRs have a significant effect on 

the success/failure of products
[1]

. During the last two decades, TPPRs have attracted attention by a certain 

number of researches, among them, most from companies’ perspectives
[2]

, consumer-relevant topics were sparse 

and mainly focused on third-party endorsement or certification in advertisement
[3]

 and third-party product 

quality ratings
[4]

. However, online TPPRs are much complicated because it include different formats, such as a 

general description or description with recommendation
[1]

; different information like category information or 

product information
[5]

;different providers such as professionals or media
[2]

 and different time like before or after 

product introduction 
[2]

 and so on. Obviously, as a popular and useful marketing tool, consumers’ response 

toward TPPRs is serious but significantly under-researched, specifically, what are the roles of consumer 

personal characteristics (e.g., consumer knowledge) in the effect of TPPRs on consumers’ responses; what are 

the influences of contextual factors (e.g., the provider of TPPRs, the forms of TPPRs) on consumers’ 

judgements. Thus, to fill these gaps, the present study aims to develop and empirically test a conceptual 

framework to understand the impact of different kinds of TPPRs on consumer adoption of a new product, we 

choose new product as our objective because the introduction of new products have been wildly documented as 

a critical factor to the firm as it could improve the chances of success
[6]

, but unfortunately, high new product 

failure rates still remains one of the greatest challenges of new product research
 [7]

, one important reason is 

consumers concern with the uncertainties of using a new product
[8]

, while TPPRs might be helpful to decrease 

thus uncertainties. 

We use two studies to achieve the above objective; study 1 examines the different influences of two types 

of TPPRs (i.e., Comparative review or separate review, description or recommendation) on the adoption 

intention of a really new product/incremental new product of consumers with a different level of knowledge. 
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Study 2 examines the effects of TPPRs sources (i.e., public media, professional review website) on consumers’ 

trust and willing to adopt a new product. The rest parts of this paper will start with the review of relevant 

researches which constitute the theoretical foundations and hypotheses generation, then research methodology 

and results of the two studies were followed. Finally, the paper concludes with a discussion of the findings and 

their managerial implications, along with limitation and future research avenues. 

 

2. THEORETICAL BACKGROUNDS 

 

2.1 TPPRs 

To reduce consumer uncertainty about the products’ quality, especially new products, Third-party product 

reviews as a new online industry has grown increasingly popular in recent years
[1]

. As the name implies, TPPRs 

neither come from marketers nor consumers, lots of them generated by totally independent laboratory tests or 

expert evaluations
[1]

. It is worth noting that TPPRs also different from third-party certification programs (e.g., 

TRUSTe) which means a third-party organization offers assurances towards a specific product to enhance the 

trustworthiness
[9]

, or third-party endorsement in advertising which defined as “a product advertising that 

incorporates the name of a third-party organization and a positive evaluation of the advertised product that is 

attributed to the third-party organization”
[10]

, TPPRs usually presented with no any marketing cues, that might 

be the reason why TPPRs becoming a more valuable source of information for consumers and firms in assessing 

product quality
[2]

. Nowadays, consumers could easily access TPPRs in a wild range of media like professional 

Websites (e.g., ConsumerSearch.com, CNET.com), professional publications (e.g., PC Magazine) and even 

popular magazines (e.g., Wall Street Journal).  

Due to online TPPRs provided by many different organizations, consumers could find TPPRs with different 

kinds of formats. Among them, two types of TPPRs are most common to be used, namely “description format” 

and “recommendation format”, the first one means that the TPPR only provides detailed attribute facts about a 

product, while the other one also plus the recommendation based on overall evaluation
[1]

. On the other hand, 

Shaffer and Zettelmeyer
[5]

 argued that the essential components of a TPPR typically have three aspects, includes 

(1) information types (category information or product information), (2) information diversity (positive or 

negative information), and (3) the target audience (core consumers or noncore consumers), the first aspect leads 

to another format of TPPR, i.e., comparative review and separate review.  

As for the effect of TPPRs, relevant researches come from two perspectives. Several marketing scholars 

focused on the direct impact of third-party information and demonstrated that third-party critics could predict a 

product success effectively, such as a film 
[11]

 and Broadway shows 
[12]

. In a similar vein, Shaffer and 

Zettelmeyer 
[5]

 found that different third-party information could influence the division of profits in a 

multiproduct distribution channel. While on the other hand, some researchers focused on third-party certification 

programs or endorsement in advertising, Miyazaki and Krishnamurthy 
[13] 

argued that third-party certification 

programs could increase sales by boost consumer confidence, and positive influence consumers’ purchase 

intentions 
[14]

, while on the contrary, Yousafzai, Pallister, and Foxall’s 
[15]

 findings cannot support the direct 

influence of display of third-party logos on trust. When referenced in the advertising field, third-party 

organization endorsement information was found to enhancing consumers’ perceptions of product quality 
[3]

. No 

doubt, these above studies have advanced the knowledge of the influence of third-party information or 

endorsement on consumers’ responses, while surprisingly, the interaction effects between consumers’ personal 

traits and different types of TPPRs on consumers’ responses, particularly the adoption of a new product, still 

remains unexploited.  
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2.2 Consumer knowledge 

Consumer knowledge is the knowledge necessary to select a product for a particular usage situation 
[16]

. It’s 

an important consumers’ construct which could influence consumers’ information search and processing and 

eventually influence their purchase and usage behavior
 [17]

. Brucks 
[16]

 divided consumer knowledge into three 

categories, i.e., subjective knowledge, which means that what the consumer thinks he/she knows; objective 

knowledge, which refers to an actual knowledge that the consumer has; and experience-based knowledge 

relevant to the consumer’s prior experience with the product. This schema has been followed by some 

researchers
[18]

. While in a similar vein, Alba and Hutchinson
[17]

 argued that product knowledge should contain 

two parts: experience and expertise, experiences refers to individual got skill or wise by observation or 

participation in some particular activities, while expertise means skillful in a particular field which reflects 

qualitatively higher levels of knowledge about product’s performance attributes, physical components and any 

attribute–performance relationships
[19]

. Obviously, the “expertise” in Alba and Hutchinson
[17]

 is similar to 

“subjective and objective knowledge” in Brucks’s
[16] 

categorization, both of the two categorizations have been 

used by subsequent studies. Interestingly, subjective knowledge could be a self-concept, and when compared 

with object knowledge, consumers’ subject knowledge or self-assessed knowledge seems has a strong influence 

on their consumption behavior. Moreover, Clarkson et al. discovered that professional knowledge perceived by 

consumers might influence the new experience types that they were interested in. In a word, it is speculated that 

existing perceptions of consumers influence the information acquisition of consumers during product selection 

and finally affect their purchase and usage of new products. 

Consumers with low knowledge behave significantly differently in using new products from consumers 

with high knowledge behavior. This is attributed to their differences in product information, information 

contents, and structure. Novices seek information because they lack product experience
[20]

. Experts seek 

information about specific product features because they are more exposed to the attribute's existence
[16]

. 

Expertise individuals tend to be less dependent on others and are less influenced by the behavior of others. 

 

2.3 TPPRs and new product adoption 

The innovation of products is viewed as one of the important product attributes and it refers to the degree of 

discontinuity about product functions and technological innovation which is perceived by consumers. Due to 

differences between different new products on innovation, new products can be divided into really new 

innovations and incremental new innovations. The former one refers to innovations that create new product 

categories or sub-categories, rather than re-distribute market shares of existing products. On the contrary, the 

latter one refers to the improvement of existing popular products. The really new innovations provide new 

benefits beyond the ability to existing products, whereas the incremental new innovations generally offer 

incremental benefits. Besides, some scholars divided new products into core innovations and peripheral 

innovations according to innovation routes. In this study, new products were divided into really new innovations 

and incremental new innovation. This division method is extensively applied and it is easy to be recognized by 

consumers. 

Castaño et al.
[8] 

discovered that functions and symbolic value were the major reason for consumers to adopt 

new products, but consumers were faced with uncertain product value at prediction. Consumers often hate such 

uncertainty. Ram and Sheth determined four types of perceived innovation risks, namely economic risks, 

physical risk, social consequence, and functional risk. With the increase in risks, the diffusion rate and adoption 

level declined. Therefore, such risks and uncertainty are barriers to the adoption of innovative products. 

Consumers reduce such risks and uncertainty by seeking and searching information positively. Therefore, 

consumers often depend on the third party for accurate product quality information, rather than perceive and 
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experience products or services by touching. Based on depth and width of product information, Clarkson et al. 

discovered that novice consumers lack basic knowledge on a type of products and pay more attention to widths 

of product information, such as simple classification of products, basic functional differences among different 

brands or functional difference among different generations of products. Expert consumers who have certain 

professional knowledge pay more attention to the depth of product information, such as composition and 

elements, working principle or physical performance of products. This agrees with previous studies that 

consumers’ ability of understanding and representing innovation is restricted by the structure of existing 

category knowledge. Therefore, it is speculated that TPPR in comparison format is more effective than that in 

independent review for novice consumers compared with expert consumers. Therefore, previous studies also 

demonstrate that novice consumers depend more on others, while expert consumers are more independent and 

difficult to be influenced by others. Therefore, TPPR in recommendation format is more effective than TPPR in 

description format for new consumers compared with expert consumers. 

Therefore, some hypotheses were proposed: 

H1a: During the adoption of new products, TPPR in the recommendation format and comparison format 

can increase the intention of novice consumers to adopt new products.  

H1b: During the adoption of new products, TPPR in the description format and independent format can 

increase the intention of expert consumers to adopt new products. 

Consumers can change their existing category structures very easy to adapt to inconsistent information 

brought by innovation. This depends to a large extent on how continuous innovation they perceive.. More 

importantly, previous studies have reported that really new innovation products give consumers perception of 

higher uncertainty than incremental innovation products, which is caused by the significantly inconsistent 

structure with the original products. It is interesting that Moreau and Lehmann discovered that novice 

consumers perceive less expected benefits and bigger risks to products with continuous innovation, or known as 

incremental innovation products because they are lack of basic knowledge. Besides, expert consumers’ 

understanding of really new innovations is hindered by deep-rooted professional knowledge, so expert 

consumers perceive bigger risks and uncertainties. On this basis, it can be inferred that different formats of 

TPPR have different effects on the selection of innovative products. Some hypotheses are proposed: 

H2: Degree of innovation of new products moderate the effect. 

H2a: TPPR in the recommendation format and comparison review can influence the intention of novice 

consumers to use really new innovations more than incremental innovation products. 

H2b: TPPR in the description format and independent review can influence the intention of expert 

consumers to use incremental innovation products more than really new innovations. 

 

2.4 Source of TPPRs and new product adoption 

Portal websites and professional product evaluation website are important TPPRs sources of consumers. 

Maeyer and Estelami
 
discovered from empirical studies that both website content and background can affect 

consumers’ trust on information source significantly as well as their purchase decision in the intention to use 

product quality grading. Similarly, the reliability of information source was also discussed in this study, with 

attention paid on the effects of two types of source information on consumer adoption of new products. Eagly, 

Wood and Chaiken believed that information receiver may have two prejudices to information source: 

knowledge prejudice and report prejudice. The former one implies the shortage of information-related 

knowledge, while the latter one refers to deliberate distortion of information from the source for the private 

interest. The concept of credibility of information source was proposed by Hovland and it was used as an 

important factor that influenced information validity. With the deepening of researches, measurement standard 
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of credibility of the information source is improving continuously. Hovland and Weiss proposed the 

trustworthiness to measure the credibility of the information source. Subsequently, Dholakia and Sternthal
 
added 

the dimension of expertise and constructed a credibility model of the information source. The validity of the 

information is determined by the transmitter perception of professional knowledge and credibility. Kelman and 

Hovland discovered that benefits of transmitter influence the view of consumers on credibility of information 

source. If information source gains benefits in the propagation process, consumers’ trust decreases. Consumers 

are more likely to accept information statement when they think that the information source is reliable, thus 

generating more beneficial attitude and behavior intention. Product review and grading on professional product 

evaluation websites are more concrete, standard and professional. On the contrary, portal websites cover more 

extensive contents, including professional reviews and review of consumers with different knowledge levels. 

The overall professional level of portal websites is lower than that of professional product evaluation websites. 

A hypothesis is proposed: 

H3: Consumers trust the TPPR on professional product evaluation website than portal websites and TPPR 

on professional product evaluation website can increase consumer adoption of new products.  

 

3. METHODOLOGY AND RESULTS 

All hypotheses will be examined in two studies through experimental design. We hope our findings will 

give a new insight to the literature regarding Third-party product review and consumer knowledge. 

 

ACKNOWLEDGEMENT 

This study was supported by the National Social Science Foundation of China (No. 15BGL092). 

 

REFERENCES 

[1] Yubo Chen, & Jinhong Xie. (2005). Third-Party Product Review and Firm Marketing Strategy. Marketing Science, 

24(2), 218–240.  

[2] Chen, Y. , Wang, Q. , & Xie, J. . (2011). Online social interactions: a natural experiment on word of mouth versus 

observational learning. Journal of Marketing Research (JMR), 48(2), 238-254. 

[3] Wang, A., & Muehling, D. D. (2012). The moderating influence of brand status and source confirmation on third-party 

endorsement effects in advertising. International Journal of Advertising, 31(3), 605-622. 

[4] Akdeniz, B., Calantone, R. J., & Voorhees, C. M. (2013). Effectiveness of marketing cues on consumer perceptions of 

quality: the moderating roles of brand reputation and third‐party information. Psychology & Marketing, 30(1), 76-89. 

[5] Shaffer, G., & Zettelmeyer, F. (2002). When good news about your rival is good for you: the effect of third-party 

information on the division of channel profits. Marketing Science, 21(3), 273-293. 

[6] Di Benedetto, C. A. (1999). Identifying the Key Success Factors in New Product Launch. Journal of Product Innovation 

Management, 16(6), 530–544. 

[7] Markovitch, D. G. , Steckel, J. H. , Michaut, A. , Philip, D. , & Tracy, W. M. . (2015). Behavioral reasons for new 

product failure: does overconfidence induce overforecasts?. Journal of Product Innovation Management, 32(5), 

825-841. 

[8] Castaño, R., Sujan, M., Kacker, M., & Sujan, H. (2008). Managing Consumer Uncertainty in the Adoption of New 

Products: Temporal Distance and Mental Simulation. Journal of Marketing Research (JMR), 45(3), 320–336. 

[9] Jiang, P., Jones, D. B., & Javie, S. (2008). How third-party certification programs relate to consumer trust in online 

transactions: An exploratory study. Psychology & Marketing, 25(9), 839–858. 

[10] Dean, D. H., & Biswas, A. (2001). Third-party organization endorsement of products: an advertising cue affecting 

consumer pre-purchase evaluation of goods and services. Journal of Advertising, 30(4), 41-57. 



242             The Eighteenth Wuhan International Conference on E- E-business Strategy & Online Marketing 

[11] Eliashberg, J., & Shugan, S. M. (1997). Film critics: Influencers or predictors? Journal of Marketing, 61(2), 68. 

[12] Reddy, S. K., Swaminathan, V., & Motley, C. M. (1998). Exploring the determinants of broadway show success. Journal 

of Marketing Research, 35(3), 370-383. 

[13] Miyazaki, A. D., & Krishnamurthy, S. (2002). Internet Seals of Approval: Effects on Online Privacy Policies and 

Consumer Perceptions. Journal of Consumer Affairs, 36(1), 28. 

[14] Kimery, K., & Mccord, M. (2002). Third-Party Assurances: The Road to Trust in Online Retailing. Hawaii International 

Conference on System Sciences. 

[15] Yousafzai, S. Y., Pallister, J. G., & Foxall, G. R. (2005). Strategies for building and communicating trust in electronic 

banking: a field experiment. Psychology & Marketing, 22(2), 181–201. 

[16] Brucks, M. (1985). The effects of product class knowledge on information search behavior. Journal of Consumer 

Research, 12(1), 1–16. 

[17] Alba, J. W., & Hutchinson, J. W. (1987). Dimensions of consumer expertise. Journal of Consumer Research, 13(4), 

411-454. 

[18] Biswas, A. , & Sherrell, D. L. . (2010). The influence of product knowledge and brand name on internal price standards 

and confidence. Psychology & Marketing, 10(1), 31-46. 

[19] Mitchell, A. A., & Dacin, P. A. (1996). The assessment of alternative measures of consumer expertise. Journal of 

Consumer Research, 23(3), 219-239. 

[20] Bettman, J. R., & Park, C. W. (1980). Implications of a Constructive View of Choice for Analysis of Protocol Data: A 

Coding Scheme for Elements of Choice Processes. Advances in Consumer Research, 7(1), 148–153. 

 



The Eighteenth Wuhan International Conference on E- E-business Strategy & Online Marketing             243 

Impact of Online Jewelry Consumer’s Decision-making Style on 

Attitudes of Product Quality and Price 

Ping Wang
1* 

, Weixin Wu
1
 

1
School of Economics and Management, China University of Geosciences (Wuhan)

 

 

Abstract: Based on CSI (Consumer style inventory) theory, this article develops online jewelry consumer’s decision-making 

style scale to investigate 378 samples, through exploratory and confirmatory factor analysis, proposes six decision-making 

styles, including fashion and perfection consciousness, self-recreation consciousness, personal style consciousness, price and 

quality consciousness, confused by overchoice and network media consciousness. And this article analyses influence of 

online jewelry consumer’s decision-making style on attitudes of product quality and price toward marketing practice. The 

results indicate that self-recreation conscious, personal style conscious and network media conscious consumers have 

significant positive effect on attitude of product quality, while consumer confused by overchoice has significant negative 

effect on attitude of product quality; self-recreation conscious, personal style conscious and price quality conscious 

consumers have significant positive effect on attitude of price. These findings have an import implication for jewelry 

network marketing which enterprises can use differentiation marketing strategy based on consumer’s decision making style. 

 

Keywords: jewelry consumer, online consumer’s decision-making style, consumer attitudes toward marketing practice 

 

1. INTRODUCTION 

China will become the world's largest jewelry consumption market by 2020. With the development of the 

Internet and big data, a new e-commerce model has emerged—O2O. Jewelry O2O is understood as an online 

and offline jewelry e-commerce platform formed by “Jewelry+ Internet+ Traditional store operation mode”. In 

the research on consumer’s shopping motivation, shopping motivation, shopping value and consumer’s 

decision-making style are three different but related streams of research 
[1]

. Domestic and foreign researches on 

consumer’s decision-making style are mainly related to shopping products and everyday products, while jewelry 

belongs to hedonic and experience product. Hedonic products refer to products or services that enable people to 

get aesthetic or perceptual pleasure, fantasy and fun in emotional and sensory experience (Hirschman and 

Holbrook, 1982), such as professionally designed fashion, jewelry, sports car, chocolate, music and so on. As 

jewelry is a kind of special cultural commodity, consumers have special motivations and value to purchase 

jewelry, which will inevitably affect their decision-making style. Although scholars have discussed the 

influencing factors of online jewelry consumer behavior and online shopping tendency, little research has been 

done on the decision-making style of online jewelry consumers. Product selection is influenced by the 

decision-making process and style that ultimately control consumer’s decision. Consumers’ price sensitivity 

varies according to their shopping behavior and decision-making style. It can be seen that consumers’ 

decision-making style influences their attitudes toward marketing practice such as product quality and price and 

their shopping behavior. Few empirical studies examine online and shopping mall consumers' decision-making 

style and marketing practice 
[2]

. Based on the theory of consumer decision-making style, the purpose of this 

paper is to develop online consumer’s decision-making style scale to identify the types of online jewelry 

consumers’ decision-making style, and analyze the impact of decision-making style on attitudes of product 

quality and price toward marketing practice. This study can expand the product category of online consumer’s 

decision-making style research, and provide empirical basis and implications for jewelry enterprises to 
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implement differentiation online marketing strategy according to consumer decision-making style. 

 

2. THEORETICAL BASIS AND HYPOTHESE 

 

2.1 Theoretical basis 

Sproles and Kendall (1986) defined consumer decision-making style as a mental orientation characterizing 

a consumer’s approach to making choices, which has cognitive and affective characteristics. In essence, it is a 

basic consumer personality, analogous to the concept of personality in psychology 
[3]

. They developed the 

Consumer Style Inventory (CSI) : perfectionism or high-quality consciousness; price and “value for money” 

shopping consciousness; brand consciousness; novelty-fashion consciousness; confusion from over choice; 

impulsiveness; recreational, hedonistic shopping consciousness; and habitual, brand loyal orientation towards 

consumption. Online consumer’s decision-making style is mainly discussed by CSI. Sam and Chatwin (2005) 

studied eight online consumer decision-making styles, including high-quality and buying habit consciousness, 

brand consciousness, price consciousness, website content consciousness, website vivid consciousness, website 

interface consciousness, portability consciousness and novelty-fashion consciousness 
[4]

. Foreign studies of 

online consumer decision-making style have taken into account network characteristics, but Chinese studies 

have not yet. According to the psychological variables in the decision-making process, online consumer 

decision-making style is defined as the relatively stable psychological characteristics and psychological 

tendencies of consumer in online shopping, mainly including cognitive and emotional characteristics, as well as 

psychological tendencies such as values and motivations. 

The researches on consumer attitudes toward marketing began with the scale of Barksdale and Darden 

(1972) and Perreault (“BDP” hereafter) in the 1970s. Gaski and Etzel (1986) adapted the Barksdale scale to 

develop the Index of Consumer Sentiment toward Marketing (ICSM). ICSM is a measurement of sentiment 

structure. In a marketing context, sentiment can be described as the definite favorable or unfavorable emotion to 

an attitude object 
[5]

. ICSM is a Likert scale consisting of four variables with product, retailing, advertising and 

retailing, each reflecting one of the elements of marketing as it is experienced by consumers. A study conducted 

by Sajad (2015) examined retails’ marketing practices by product, price, advertising and retailing 
[2]

. 

The factors that attract consumers to buy colored gems are: 66% color; 12% uniqueness; 8% quality; 6% 

price; 4% meaning to buyers and 4% others. The first three factors related to product characteristics are 86%, 

followed by price. When purchasing jewelry, consumers pay attention to the quality first, followed by brand, 

price, guarantee and service (Wu, 2006) 
[6]

. Therefore, this study examined attitudes of online jewelry 

consumer’s decision-making style toward marketing practice based on product quality and price. 

 

2.2 Hypotheses 

Based on CSI and the characteristics of jewelry, six online jewelry consumer’s decision styles are identified, 

including fashion and perfection consciousness, self-recreation consciousness, personal style consciousness, 

price and quality consciousness, confused by overchoice and network media consciousness. Jewelry belongs to 

highly hedonic product, which enable consumers to get beautiful experience and show good style. Fashion and 

perfection conscious consumers like new and innovative products, gain excitement from seeking out new things 
[7]

 and search for the highest or the best quality products. They will have positive attitudes toward product 

quality and price when novel, fashionable and exquisite online products satisfy their preferences. Thus, the 

following hypotheses are proposed: 

H1: Fashion and perfection conscious consumers have positive effects on attitudes of product quality (H1a) 

and price (H1b). 
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Self-recreation conscious consumers regard shopping as a pleasant activity, just for its fun. When online 

jewelry shopping can be full of happiness, fantasy and fun, consumers will have positive attitudes toward 

product quality and price. Therefore, this study hypothesizes that: 

H2: Self-recreation conscious consumers have positive effects on attitudes of product quality (H2a) and 

price (H2b). 

Personal style conscious consumers seek products that reflect personal style and characteristics, and 

matched their personal tastes and occupational demands 
[8]

. When online jewelry products can better present 

unique personal style and tastes, consumers may have positive attitudes toward product quality and price. Thus, 

the hypotheses are as follows: 

H3: Personal style conscious consumers have positive effects on attitudes of product quality (H3a) and 

price (H3b). 

Price and quality conscious consumers will spend much time comparing product quality and price online, 

“value for money”, looking for sale prices and generally paying attention to lower prices, and searching for the 

highest quality products 
[3]

. Consumers are interested in products which are cheap and cheerful products, then 

they will have positive attitudes toward product quality and price. Thus, the hypotheses are as follows: 

H4: Price and quality conscious consumers have positive effects on attitudes of product quality (H4a) and 

price (H4b). 

Consumers confused by overchoice feel that they have too many brands and stores to choose from and it is 

difficult to make a decision 
[4]

. Consumers generally lack systematic knowledge of jewelry and cannot make 

accurate judgments on the corresponding relationship between the quality and price of jewelry. Due to the 

excessive product information provided by online stores, consumers are confused, so they will have negative 

attitudes toward product quality and price. Therefore, the hypotheses are as follows: 

H5: Consumers confused by overchoice have negative effects on attitudes of product quality (H5a) and 

price (H5b). 

Network media conscious consumers attach importance to website function design, communication 

channel and media. For example, privacy, security, search tools, communication tools for product query and 

order tracking, available and rich product information, consumer reviews and social networks 
[9]

. Network 

media information is beneficial to consumer’s decision-making, and they will have positive attitudes toward 

product quality and price. Therefore, the following hypotheses are proposed: 

H6: Network media conscious consumers have positive effects on attitudes of product quality (H6a) and 

price (H6b). 

 

3. EMPIRICAL RESEARCH AND RESULTS 

 

3.1 Method of measurement and sample 

Consumers buy jewelry with special motivation and value. Li et al. (2011) proposed that Chinese jewelry 

consumers have ten consumption motivations, including conspicuous/status symbol, praying, self-gift, 

self-pleasure, sociality, bandwagon, congruity with internal self, quality, uniqueness and value-added 
[10]

. 

Consumption motivations can influence consumer’s decision-making style. Based on consumer decision-making 

style, CSI and the characteristics of Chinese jewelry consumption motivation, online consumer decision-making 

style initially identified 13 dimensions, including perfect quality, price-value, brand, novelty-fashion, confused 

by overchoice, impulsiveness, entertainment shopping, personal style, variety seeking, convenience and time, 

website content, attitude towards network media and shopping influences. Based on this, 65 items were 

compiled and jewelry experts were consulted to form online jewelry consumer’s decision-making style scale. 

The preliminary scale retained seven dimensions of perfect quality, price-value, brand, novelty-fashion, 
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confused by overchoice, impulsiveness and recreational shopping in CSI, and added six dimensions of personal 

style, variety seeking, convenience and time, website content, attitude towards network media and shopping 

influences based on the research of Susan, Sam et al. and Lim et al. 
[11]

. 

Through exploratory factor analysis and reliability analysis of 42 prediction samples, the online jewelry 

consumer decision-making style questionnaire was developed using a 5-point Likert scale. The formal 

questionnaire includes three parts: the basic information of consumer, online jewelry consumer decision-making 

style and consumer attitudes toward marketing practice. Consumer attitudes toward marketing practice select 

two important dimensions of product quality and price from the ICSM scale of Gaski and Etzel (1986), using 

7-point Likert scale. The 378 valid samples from 19 provinces and municipalities were all consumers who had 

selected or purchased jewelry products online. Among them, 78.3% were in Hubei; primarily aged between 

18-50, with 39.2% of 25-35; 38.1% male and 61.9% female. The subjects were mainly employees of enterprises 

and institutions, teachers and students who shop online frequently; Bachelor degree or above (78.9%); 

disposable monthly income more than 2000-5000 (73%); acceptance price of 1000-5000 (52.2%). The most 

preferred way of payment was Alipay payment in advance (65.4%) and cash on delivery (14.0%). 

 

3.2 Results 

3.2.1 Exploratory factor analysis 

Principal component analysis in SPSS18.0 was used to analyze the survey data. The goodness of fit test 

showed that KMO value was 0.818, and Bartlett’s test result was significant (Sig=0.000). Six factors were 

separated by maximum variance rotation, including fashion and perfection consciousness, self-recreation 

consciousness, personal style consciousness, price and quality consciousness, confused by overchoice and 

network media consciousness (see table 1). The cumulative variance contribution rate of the scale was 61.312%, 

greater than 60%, and the factor analysis results were acceptable, which proved that the scale had good 

structural validity. Through reliability analysis, the total reliability of the decision-making style scale was 0.837, 

with high reliability, and the reliability of each dimension was between 0.783 and 0.604. The reliability of 

product quality and price in the marketing practice attitude scale was 0.737 and 0.710, with high reliability. 

Table 1.  Exploratory factor analysis and reliability analysis 

Items 
Factor 

Loadings 

Cronbach's 

Alpha 

Factor 1—Fashion and perfection consciousness  0.783 

Online jewelry shopping is one of the enjoyable activities of my life. 0.744  

I keep my jewelry up-to-date with changing fashions. 0.706  

I usually have one or more jewelry of the very newest style. 0.678  

I have favorite jewelry brands and I buy over and over in online stores. 0.669  

I try to choose the best quality or the most perfect jewelry online. 0.620  

Factor 2—Self-recreation consciousness  0.717 

When I am in down mood, I will buy jewelry online to comfort myself. 0.827  

The most expensive jewelry is usually my choice. 0.763  

When celebrating or enjoying something, I will buy jewelry online to reward myself. 0.653  

Factor 3—Personal style consciousness  0.648 

I prefer buying jewelry that reflects my personal taste and interests. 0.745  

I usually choose well-known, international or jewelry designer brands. 0.698  

When buying jewelry, I will consider whether it suit my occupational characteristics. 0.659  

Factor 4—Price and quality consciousness  0.649 
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Items 
Factor 

Loadings 
Cronbach's 

Alpha 

I will consider the price of jewelry online at first. 0.732  

I think the online store with the highest degree of jewelry brand credit has the best product quality. 0.681  

I usually prefer buying the best overall quality jewelry online. 0.637  

Factor 5—Confused by overchoice  0.618 

Sometimes it’s hard to choose which online stores to shop. 0.819  

It is hard to choose the various jewelry styles online. 0.641  

Often I buy jewelry carelessly online, and later I always regret it. 0.598  

The jewelry information obtained from different channels makes it more difficult for me to choose. 0.542  

Factor 6—Network media consciousness  0.604 

It is important for me that the website offers communication channels for product enquiry and order tracking. 0.743  

I prefer referring to newspapers and magazines reviews of jewelry. 0.738  

The integration of network media and mass media is a good way to promote jewelry. 0.636  

 

3.2.2 Confirmatory factor analysis 

A confirmatory factor analysis was conducted using AMOS17.0, the structural equation model achieved a 

good adaptability (see table 2). The resulting measurement model was GFI=0.953, AGFI=0.919, NFI=0.904, 

IFI=0.952, TLI=0.926, CFI=0.951, all above 0.90; RMSEA less than 0.05 (0.049), which indicated a good fit. 

The test results showed that the standardized factor loading was higher than 0.5, and most of factor loadings 

were between 0.6 and 0.7, indicating that the measurement index variables of each latent construct can 

effectively reflect its corresponding latent trait, and the convergence validity of factor construct was good. The 

square root of AVE (see table 2 diagonal elements) was larger than the correlation coefficient of cross variables, 

indicating that there was sufficient discriminant validity between variables and within variables. The scale of 

this study was developed based on theoretical literature research and consulting jewelry experts, to ensure that 

the scale has good content validity. 

 

Table 2.  Correlation coefficients between latent variables and the square root of AVE  

 FAS REC PER PQU CON NET PRO PRI 

1.Fashion and perfection (FAS) 0.672        

2.Self-recreation (REC) 0.398** 0.689       

3.Personal style (PER) 0.233** 0.016 0.684      

4.Price and quality (PQU) 0.427** 0.226** 0.381** 0.624     

5.Confused by overchoice (CON) 0.161** 0.127* 0.362** 0.257** 0.632    

6.Network media (NET) 0.200** 0.119* 0.370** 0.358** 0.300** 0.629   

7.Product (PRO) 0.244** 0.213** 0.313** 0.274** 0.045 0.233** 0.626  

8.Price (PRI) 0.248** 0.218** 0.291** 0.287** 0.089 0.173** 0.634** 0.700 

Notes: **p<0.01,* p<0.05 

 

3.2.3 Multiple regression analysis 

Multiple regression analysis is used to examine the causal relationship between independent variables and 

dependent variables. The variance inflation factor (VIF) of the two regression models ranged from 1.215 to 

1.451, and the tolerance ranged from 0 to 1, closing to 1, indicating that there was no multiple mutual linear 

problem. The significance level of F value of adjusted R2 indicated that the overall effect of the regression 

model was ideal (see table 3 and table 5). According to regression model 1, self-recreation conscious consumer 
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had relatively significant positive effect on attitude of product quality (β=0.175, p<0.01); personal style 

conscious consumer had very significant positive effect on attitude of product quality (β=0.311, p< 0.001); 

consumer confused by overchoice had relatively significant negative effect on attitude of product quality 

(β=0.173, p<0.01); and network media conscious consumer had significant positive effect on attitude of product 

quality (β =0.133, p< 0.05) (see table 4). Thus, H2a, H3a, H5a and H6a were supported, while H1a and H4a 

were not. According to regression model 2, self-recreation conscious consumer had relatively significant 

positive effect on attitude of product price (β=0.194, p<0.01); personal style conscious consumer had very 

significant positive effect on attitude of product price (β=0.308, p<0.001); and price and quality conscious 

consumer had significant positive effect on attitude of product price (β=0.165, p<0.05) (see table 6). Therefore, 

H2b, H3b and H4b were supported, while H1b, H5b and H6b were not. The predictive power of online jewelry 

consumer decision-making style on attitude of product quality (R2=18.2%) was slightly higher than that on 

attitude of price (R2=15.9%). 

 

Table 3.  Model 1 Summary b 

Model 

R R2 Adjusted R2 

Std. Error of the 

Estimate 

Change Statistics Durbin- 

Watson R2 Change F Change df1 df2 Sig. F Change 

1 0.427a 0.182 0.169 0.83750 0.182 13.776 6 371 0.000 1.886 

a. Predictors: (Constant), network media, self-recreation, confused by overchoice, price and quality, personal style, fashion and perfection. 

b. Dependent variable: product 

Table 4.  Model 1 Coefficients a 

Model Unstandardized 
Coefficients 

Standardized 
Coefficients         

95.0% Confidence 
Interval for β Collinearity Statistics 

β Std. Error Beta t Sig. 

Lower 

Bound 

Upper 

Bound Tolerance VIF 

1 (Constant) 2.552 0.297  8.583 0.000 1.967 3.137   

Fashion and perfection 0.081 0.060 0.075 1.352 0.177 -0.037 0.198 0.712 1.405 

Self-recreation 0.175 0.056 0.161 3.097 0.002 0.064 0.286 0.818 1.223 

Personal style 0.311 0.064 0.266 4.818 0.000 0.184 0.437 0.725 1.379 

Price and quality 0.109 0.060 0.103 1.824 0.069 -0.009 0.226 0.689 1.451 

Confused by overchoice -0.173 0.063 -0.142 -2.741 0.006 -0.297 -0.049 0.823 1.215 

Network media 0.133 0.067 0.106 1.997 0.047 0.002 0.264 0.784 1.275 

a. Dependent variable: product 

Table 5.  Model 2 Summary b 

Model 

R R2 Adjusted R2 

Std. Error of the 

Estimate 

Change Statistics Durbin- 

Watson R2 Change F Change df1 df2 Sig. F Change 

2 0.399a 0.159 0.146 0.95692 0.159 11.720 6 371 0.000 2.031 

a. Predictors: (Constant), network media, self-recreation, confused by overchoice, price and quality, personal style, fashion and perfection. 

b. Dependent variable: price 

Table 6.  Model 2 Coefficients a 

Model Unstandardized 

Coefficients 

Standardized 

Coefficients   

95.0% Confidence 

Interval for β Collinearity Statistics 

β Std. Error Beta t Sig. 
Lower 
Bound 

Upper 
Bound Tolerance VIF 

2 (Constant) 2.466 0.340  7.259 0.000 1.798 3.134   

Fashion and perfection 0.094 0.068 0.078 1.377 0.169 -0.040 0.228 0.712 1.405 

Self-recreation 0.194 0.065 0.158 3.002 0.003 0.067 0.321 0.818 1.223 

Personal style 0.308 0.074 0.234 4.185 0.000 0.163 0.453 0.725 1.379 
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Model Unstandardized 
Coefficients 

Standardized 
Coefficients   

95.0% Confidence 
Interval for β Collinearity Statistics 

β Std. Error Beta t Sig. 

Lower 

Bound 

Upper 

Bound Tolerance VIF 

Price and quality 0.165 0.068 0.139 2.417 0.016 0.031 0.299 0.689 1.451 

Confused by overchoice -0.098 0.072 -0.071 -1.353 0.177 -0.239 0.044 0.823 1.215 

Network media 0.034 0.076 0.024 0.452 0.652 -0.115 0.184 0.784 1.275 

a. Dependent variable: price 

 

4. DISCUSSION AND IMPLCATIONS 

Based on CSI, this study developed a scale to investigate online jewelry consumer decision-making style, 

and proposed six dimensions of fashion and perfection consciousness, self-recreation consciousness, personal 

style consciousness, price and quality consciousness, confused by overchoice and network media consciousness, 

which retained two dimensions of self-recreation consciousness and confused by overchoice in CSI, combined 

to form two dimensions of fashion and perfection consciousness and price and quality consciousness, and added 

two dimensions of personal style consciousness and network media consciousness. And this study believes that 

online jewelry consumers have obvious personal style consciousness and network media consciousness. They 

pay attention to jewelry products that can reflect personal tastes and occupational demands, and they are easily 

affected by website function design, communication channels and mass media. 

This paper also discussed the influence of online jewelry consumer decision-making style on attitudes of 

product quality and price toward marketing practice. Using multiple regression analysis to test hypotheses, the 

results showed that H2a, H2b, H3a, H3b, H4b, H5a and H6a were supported, while H1a, H1b, H4a, H5b and 

H6b were not. These findings indicate that self-recreation conscious, personal style conscious, confused by 

overchoice and network media conscious consumers are product quality orientation, while self-recreation 

conscious, personal style conscious and price quality conscious consumers are price orientation. Among them, 

self-recreation conscious and personal style conscious consumers have both product quality and price 

orientations. Fashion and perfection conscious consumers have no significant influence on product quality and 

price. As long as jewelry products can satisfy the motivations of seeking novelty, beauty and conspicuous/status 

symbol, they are willing to choose. Thus, H1a and H1b are not supported. This is consistent with the research 

conclusion of Sajad (2015) on segmenting consumer decision-making styles toward marketing practice (offline 

research, no specific product). Self-recreation conscious consumers are easily attracted by favorite jewelry 

products and attractive prices online, who have both product quality and price orientations, so H2a and H2b are 

supported. However, self-recreation belongs to product quality orientation and has no significant impact on 

price in Sajad’s research. Personal style conscious consumers have strong orientations toward price and product 

quality. When jewelry products can better show their unique styles and tastes, and price reflects product quality, 

they have very positive attitudes toward product quality and price, so the results support H3a and H3b. Price and 

quality conscious consumers are very sensitive to jewelry price and mainly rely on price to judge the quality of 

jewelry, who belong to price orientation. Therefore, H4b is supported, while H4a is not. Price consciousness had 

relatively significant and very significant positive effects on product and price respectively in Sajad’s study, but 

this study did not focus on a specific product. The characteristic of confused by overchoice style is a consumer’s 

confusion caused by too much product information or too many product choices, rather than price. Consumers 

have a relatively significant negative impact on the attitude of product quality, thus, H5a is supported but H5b is 

not. Network media consciousness has a significant positive impact on the attitude of product quality, indicating 

that consumers attach great importance to product information provided by network media and do not care much 

about price. Thus, H6a is supported while H6b is not. 

These findings have important implications for online jewelry marketing practice. Firstly, market 
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segmentation and product positioning are carried out according to the decision-making style of online jewelry 

consumer. Then, using the online and offline jewelry e-commerce platform formed by “Jewelry+ Internet+ 

Traditional store operation mode”, enterprises can adopt differentiation marketing strategy based on consumer’s 

decision-making style. For example, for self-recreation conscious consumers, operators adopt some interesting, 

experiential and competitive promotion methods for medium and low price products, such as group buying, 

scanning two-dimensional code to get online coupons for members, limited time to snap up special offers and 

other activities to attract them to purchase; for consumers confused by overchoice, operators can provide 

jewelry product knowledge recommendation services to help them make choices about goods, especially 

high-tech goods. Moreover, the authority and credibility of knowledge recommendation services need to be 

improved. Although this study conducted exploratory and confirmatory factor analysis on the online jewelry 

consumer’s decision-making style scale, it still needs to be improved. Future research can compare online and 

offline jewelry consumer’s decision-making styles, revealing antecedent variables and outcome variables that 

influence jewelry consumer’s decision-making styles under the digital background, and provide some empirical 

support for the research of consumer behavior and marketing strategy under the model of jewelry O2O.  
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Abstract: On the basis of reviewing the research on customer satisfaction of domestic and foreign scholars, this paper takes 

the AliExpress platform as an example, expounds the connotation of customer satisfaction from the perspective of 

cross-border network retail platform, and focuses on the AliExpress DSR service score, namely, product description, 

customer service and cross-border logistics to analyze customer satisfaction. It is designed to enable merchants to provide 

superior customer service, increase customer satisfaction, attract and retain customers. 
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1. INTRODUCTION 

In recent years, with the increasing global penetration rate of the Internet, cross-border e-commerce has 

been developed rapidly, becoming a new trend in the development of traditional e-commerce. On November 26, 

2018, Premier Keqiang Li presided over the decision of the State Council executive meeting to continue and 

improve the cross-border e-commerce retail import policy and expand the scope of application, and promote the 

two-way development of cross-border e-commerce import and export. The conference will promote the healthy 

and stable development of cross-border e-commerce in China. Under the wave of cross-border e-commerce 

development, many cross-border network retail platforms have emerged rapidly. According to data from the 

Ministry of Commerce, there are more than 5,000 cross-border network retail platforms in China, and 200,000 

companies engaged in this business.Among these platforms, people are most familiar with AliExpress, Amazon, 

eBay, and Wish. AliExpress is the only online trading platform created by Alibaba for the global market. It is 

one of the most abundant platforms in the world. The number of overseas buyers has exceeded 100 million, and 

the average number of daily visitors is 20 million
[1]

. This paper selects AliExpress as the research object, and 

analyzes the customer satisfaction of the cross-border network retail platform from the perspective of DSR 

service score, and analyzes various factors affecting customer satisfaction. Only by improving customer 

satisfaction and satisfying customers, can the number of visitors be stabilized and long-term customer 

relationships be maintained, thereby enhancing competitiveness.Under the background of the “Belt and Road 

Initiative” (BRI), The paper provides theoretical support for merchants in cross-border network retail platform  

to improve customer satisfaction and increase sales in cross-border market. 

 

2. CUSTOMER SATISFACTION ON THE BACKGROUND OF CROSS-BORDER E-COMMERCE 

In the background of cross-border e-commerce, due to customer diversity and business process diversity, 

customer satisfaction in cross-border network retailing is more complex and flexible than e-tailing. 

 

2.1 Customer satisfaction 

Scholars at home and abroad have done a lot of research on customer satisfaction.In 1965,Cardozo first 

proposed the theory of customer satisfaction
[2]

. He believes that improving customer satisfaction will allow 

customers to re-shop and not switch to other products. Prior to this, research on satisfaction focused on products. 
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According to Philip Kotler, customer satisfaction is the feeling of happiness or disappointment that a person 

compares the perceived effect of a product or service with the expected value. This psychological state 

corresponds to the degree of customer satisfaction or dissatisfaction is customer satisfaction
[3]

. Jun Qiao and 

other domestic scholars have studied the B2C website shopping, and believe that customer satisfaction is the 

evaluation made by the customer after comparing the products or services they experience with the starting 

expectations
[4]

. Cunyan Gao and other scholars believe that the customer's evaluation of satisfaction depends on 

the level of service quality they feel,it's an individual's feelings and evaluation
[5]

.Based on the research of 

scholars at home and abroad, this paper analyzes customer satisfaction from the perspective of cross-border 

network retail platform. 

 

2.2 Cross-border Network Retail Platform 

With the rapid development of cross-border e-commerce, more and more cross-border retail platforms have 

emerged. These platforms connect goods, sellers and buyers to meet each other's needs, not just to provide 

simple channels and intermediary services, but to strive to be a complete "ecosystem" with great growth 

potential. A large number of sellers are gathered in different cross-border e-commerce platforms. Each platform 

enterprise connects more than two groups, bending and breaking the original industrial chain. The “platform 

ecosystem” is constantly forming
[6]

. 

 

2.3 Customer Satisfaction from the Perspective of Cross-border Network Retail Platform 

From the perspective of cross-border network retail platform, customer satisfaction is the recognition and 

evaluation of the products or services provided by the customers. It is related to whether the customers trust and 

loyalty. Only when the customers are satisfied with the purchased products, it is possible to continue buying it 

over and over again,thus becoming a loyal customer, enabling the merchant to obtain long-term profit and 

development. When the customer compares the perceived effect of the obtained product with the expected value 

after the online shopping, if the perceived effect of the product is lower than the expected value, the customer 

will be dissatisfied, and the second purchase will not be made; if the effect matches the expected value, he will 

be satisfied, and the second purchase may be made; if the perceived effect is higher than the expected value, he 

will be highly satisfied, and thus may become a loyal customer and repeat purchase. Higher customer 

satisfaction will allow customers to have emotional connections with the business. However, different customers 

have different feelings about the same goods or services, and the customer satisfaction is different. The 

merchants need to provide personalized products and services to achieve customer satisfaction. 

 

3. ANALYSIS ON CUSTOMER SATISFACTION DIMENSIONS BASED ON ALIEXPRESS 

SERVICE SCORES 

In the field of cross-border network retailing, customer service scores are increasingly receiving attention 

from platforms and merchants. AliExpress, eBay, Wish, Amazon and other major platforms have set up 

customer service scores. AliExpress was established in 2010. With orders from nearly 220 countries and regions 

every day, tens of thousands of overseas consumers purchase goods on the AliExpress platform. Therefore, it is 

especially important to improve customer satisfaction and keep customers.Service scores are the platform's 

assessment of the overall situation of the store ,and it is a measure of the success of a store. The platform scores 

the seller’s store by daily service. The higher scores, the better ranking of the search, and the value of the score 

has an impact on the number of shop window recommendations, platform activity rights, and marketing 

emails,as shown in Table 1. 

 



The Eighteenth Wuhan International Conference on E- E-business Strategy & Online Marketing             253 

Table 1.  Detailed description of the seller's service level 

 Failed Pass Good Excellent 

Definition description 

Last month, the daily 
service scores were 

less than 60 points 

Last month,the daily 

service scores were 

greater than or equal to 60 
and less than 80 points 

Last month,the daily 

service scores were 

greater than or equal to 80 
and less than 90 points 

Last month,the daily 

service scores were 

greater than or equal to 90 
points 

Number of marketing 

messages 
0 1000 2000 5000 

Platform activity rights 
Not allowed to 

participate 
In normal participation In normal participation Priority participation 

Number of window 

recommendations 
None None 1 3 

                                                              （Source: AliExpress Platform） 

 

Table 1 is based on the AliExpress backstage seller service.It can be seen from it that the higher service 

scores, the more window recommendations and marketing emails merchants can get, and the priority to 

participate in platform activities.Platform traffic is a key factor in attracting merchants to settle and operate. 

Promoting promotions through the platform is the core of the company's marketing performance.It is difficult 

for merchants with low service scores to make a profit.To improve the daily service score, they should first 

understand its composition indicators.In the AliExpress platform, the daily service consists of nine indicators, in 

which the goods are not eligible for arbitration, the rate of praise is no longer assessed, the 48-hour delivery rate 

is not assessed, the other six indicators .The values are as follows: 

 

Table 2.  Detailed description of the seller's service level 

Index Scores 

DSR logistics 15 

 DSR customer service 15 

DSR product description 30 

 Dispute rate of not matched goods edition 15 

Dispute rate of unreceived goods 15 

Transaction not selling rate  10 

（Source: AliExpress Platform） 

 

It can be seen from Table 2 that in the operation of the AliExpress platform, DSR service scores are divided 

into a large proportion of stores in the weight measurement and product ranking.DSR(Detailed Seller Ratings) 

are a summary of all ratings from buyers about sellers over the past 6 months including product description , 

customer service, logistics. For merchants, DSR service scores are one of the most important assessment criteria, 

and the higher scores, the greater store's traffic and the higher conversion rate. When the DSR scores continue to 

rise, the store's natural search ranking will increase. Merchants pay more attention to the DSR scores. If the 

scores fall, they will analyze the causes and solve the problems to improve the DSR score. 

Therefore, this paper is based on the daily service of the AliExpress platform, and analyzes the customer 

satisfaction through three dimensions of DSR product description, DSR customer service and DSR cross-border 

logistics under the cross-border network retail platform. 
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3.1 Product description 

Product description is that the merchant introduces the product through pictures, text, video and other ways 

on the online retail platform. In the AliExpress daily service scores, the product description has the largest share. 

On the Internet, consumers can't see the actual goods,the high-quality product description can not only increase 

the beautification effect of the page, but also make the consumers know more about the product itself, thereby 

extending the consumer's stay time on the goods,increasing the conversion rate. So it is important to have a 

detailed and attractive description. On the cross-border network retail platform, the product description mainly 

includes product quality, graphic description, and performance price ratio. 

3.1.1 Product quality 

The quality of the commodity itself is the main factor determining the competitiveness
[7]

. For the 

cross-border network retail platform, in order to attract more new customers and maintain the original old 

customers, only if the quality is guaranteed, will the consumers generate trust and thus improve customer 

satisfaction. For example, when consumers buy shoes, they will first pay attention to the quality of shoes, such 

as materials, workmanship and comfort. Therefore, merchants must choose genuine and high-quality products 

when selecting products.In addition, the quality of the product should be described in a realistic manner and the 

quality of the product should not be overstated. Merchants should provide customers with personalized 

customized services, so that they can participate in the design and manufacture of products, and have a certain 

degree of quality of the products, resulting in higher satisfaction. When purchasing goods online, consumers 

can't directly touch the goods, so they will expect the goods according to the description of the goods. If the 

goods are found to be consistent with the expected quality or exceed the expected quality, the consumers will 

have a high level of satisfaction. If the gap between them is too large, consumers may give a bad review and no 

longer buy this product.  

3.1.2 Graphic description 

The graphic description of the product determines the consumer's expectations of the product. The higher 

the expectation, the easier it is to be dissatisfied. Therefore, for the merchants under the cross-border network 

retail platform, in the picture, the details of the picture should be added to display the products from multiple 

angles, so that each picture has high resolution and high definition. When describing the picture, firstly fill in the 

attributes and size specifications of the product, grasp the product selling point for accurate introduction, and not 

exaggerate the facts of the product, and ensure that the picture is not infringing, and avoid the product being 

removed from the platform due to the image infringement problem
[8]

. Secondly, the product information should 

be updated in a timely manner. When the product information is updated, the text information is not 

synchronized in time,after receiving the goods, the buyer will feel that the product description does not match, 

which may cause disputes. In short, in the graphic description, if merchants exaggerate the facts of the product, 

over-commit, or deceive the customer, it will cause the buyer to fall after the purchase. 

3.1.3 Performance price ratio 

Performance price ratio is seen as an important indicator of the purchase of goods. For merchants of 

cross-border network retail platforms, price is also an important factor. Buyers have their own estimated price 

for the product by knowing the quality and performance of the product and comparing it to the market price. 

When the price given by the merchant is much higher than the estimated price, the consumer may think that the 

price of the commodity is too high, and the quality is not worthy, thus giving up their purchase; when the price 

given  is far lower than the prepayment, consumers may doubt whether there is a problem with the quality of 

the product. Of course, there are also some consumers who like a certain product very much, don't care about 

the price, and don't buy the goods they dislike just because of the low price. All in all, businesses need to offer 

cost-effective products to meet consumer demand. 
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3.2 Customer service 

Nowadays, the homogenization competition of products is serious, the business philosophy of the company 

begins to change, and more and more enterprises are beginning to pay attention to customer service. Customer 

service is a series of services provided by enterprises through marketing channels to meet customer needs, 

including pre-sale, in-sale, after-sale, etc. Customer satisfaction is the only indicator to evaluate the success or 

failure of corporate customer service
[9]

.Customer service is an interactive process between the enterprise and the 

customer. The basis of its operation is supply chain integration
[10]

.Overseas buyers are paying more and more 

attention to the shopping experience.Customer service is mainly reflected in the four aspects of service attitude, 

response time, customer service training and after-sales disputes. Quality customer service will increase 

customer satisfaction, attract new customers, and retain old customers. 

3.2.1  Service attitude 

From the beginning to the end of the service, the customer's perceived service effect through contact, 

communication and interaction with the service personnel will directly affect the customer's shopping 

experience
[11]

.Therefore,service personnel should maintain a friendly attitude throughout the service, they may 

face different types of buyers, regardless of the buyer, to maintain a good attitude and politeness. In the 

cross-border network retail platform, the traffic of goods is getting more and more valuable, and a good service 

attitude will bring good reputation.Therefore, the service personnel should take the best service attitude, grasp 

the customers who need to consult the goods, and urge him to purchase and improve the conversion rate of the 

goods. 

3.2.2  Response time 

Online stores are virtual,and merchants cannot communicate with consumers face-to-face,so response time 

is very important.Some studies have found that the response time of the service personnel is directly 

proportional to customer satisfaction
[12]

. The feedback from the service personnel should be timely, set the 

content of the automatic reply in advance, answer some simple questions of the buyer, shorten the response time 

of the customer service, and save manpower. When the buyer needs to modify the postage price, he should 

respond promptly so as not to delay the buyer's payment. In the early stage of product sales, when a buyer has 

some questions, he should understand consumer's psychology,and give timely answers, or actively recommend 

other products to guide buyers to complete the transaction smoothly. When buyers have something that the 

merchant can't answer immediately, they should explain in time and find a solution to increase customer's trust 

and satisfaction.  

3.2.3  Customer service training 

The professionalism of service personnel is one of the important factors in customer satisfaction,it can 

motivate customers to generate positive emotions and help service personnel to provide customers with a 

pleasant service experience
[13]

. Therefore, first, the service personnel should have a deep understanding of the 

product .In addition, personalized service can be provided to customers through personalized information 

recommendation
[14]

.Second, they must have professional services. Some customer service providers have not 

undergone professional customer service training and psychological qualities. Due to the complexity and 

information asymmetry of service personnel, it is difficult for customers to accurately evaluate the 

professionalism of service personnel.They may not have the patience when facing buyers. Therefore, service 

providers should highlight the professionalism of services through physical display
[ 15 ]

.Third, they must 

understand the customs and habits of different countries. Under the cross-border network retail platform, buyers 

come from all countries and regions around the world, and their customs and habits are different. For example, 

Russian advocates the number 7, which is considered to be auspicious, happy, and perfect numbers. Chinese 

people like 6, but this is not popular among Westerners. Therefore, the service personnel should pay attention to 
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these details when communicating with Russian customers to avoid customer dissatisfaction. Similarly, Brazil is 

a Portuguese-speaking country, and the English penetration rate is not high, which is a common obstacle to poor 

communication with Brazilian customers. If the customer service use Portuguese for word chat,he can draw 

closer to them and build long-lasting customer relationships. 

3.2.4  After-sales dispute 

The after-sales disputes have a great impact on the merchants. If they are not handled properly, they will 

reduce customer satisfaction and affect the store service points, then affect the number of store marketing emails 

and window recommendations, and even make the store unable to participate platform activities. Therefore, the 

merchant should correctly handle the after-sales disputes. When the buyer propose that there is a problem with 

the quality of the goods received, such as defective or different products, the merchant should respond promptly, 

re-delivery or negotiate a refund, and make good after-sales service jobs.If after-sales disputes arise because the 

buyer does not understand how to use the product, the merchant should actively provide guidance and solutions 

to try to meet the needs of the buyer and avoid leaving bad reviews.At the same time, in order to avoid excessive 

after-sales disputes, merchants should promptly remove products with high complaint rates from stores, improve 

store satisfaction and increase sales. 

 

3.3 Cross-border logistics 

In the era of cross-border e-commerce where logistics is king, doing efficient and high-quality logistics 

services is a necessary condition for cross-border e-commerce enterprises to open markets and improve user 

experience. On March 29,2018, the CaiNiao network opened the first intercontinental regular route from 

Hangzhou Xiaoshan International Airport to Moscow, with 1-3 flights per week, providing sellers with better 

logistics channels, thus reducing logistics disputes
[16]

. For cross-border network retail platforms, cross-border 

logistics and cross-border e-commerce are interdependent. Cross-border e-commerce relies on cross-border 

logistics to survive, while cross-border logistics relies on cross-border e-commerce to make profits. The level of 

logistics service directly affects customer satisfaction and loyalty, so merchants need to pay attention to delivery 

time and speed, to ensure the integrity of the packaging of goods and the safety of goods. 

3.3.1  Delivery time 

The delivery period will affect the purchase rate of the buyer to a certain extent. In addition to the relevant 

special categories, the merchant can complete the delivery within 7 days, so in order to enhance the buyer's 

shopping experience, do not delay the delivery. If it is unable to ship within 7 working days in case of special 

circumstances, the merchant can negotiate with the buyer.If the delivery is not timely, the customer will lose 

interest in the product, and even return a refund, reducing customer satisfaction. 

3.3.2  Delivery speed 

To increase the speed of delivery, merchants should compare the delivery speed of several logistics 

companies, choose the fastest one, or set up overseas warehouses and border warehouses. For small and 

medium-sized cross-border e-commerce, traditional overseas warehouses are too expensive and risky,while 

virtual overseas warehouses have low storage costs, high flexibility, no need to stock up in advance,so it is 

suitable for them. Through the overseas warehouse, the buyer can receive the goods as soon as possible, leaving 

the buyer with a good impression of fast delivery. If there is a problem with the out of stock order, the customer 

service should promptly notify the buyer.When the buyer receives the goods in the fastest time, it is likely to 

have a higher satisfaction, thereby trusting the merchants and becoming loyal customers. 

3.3.3  Product packaging 

With the improvement of people's living standards, commodity packaging has become an important part of 

commodities. In addition to protecting the goods, the function of the product packaging can also beautify the 



The Eighteenth Wuhan International Conference on E- E-business Strategy & Online Marketing             257 

goods and improve customer satisfaction, it can be analyzed from these two aspects. First, the packaging of 

goods should be as good as possible to prevent damage and scratches. Plastic bags and bubble films can be used. 

Electronic products should consider moisture-proof problems. For fragile products such as ceramics, several 

layers of protective film should be wrapped to reduce the damage rate of goods.In cross-border logistics, when 

packaging is delivered to customers, it should be guaranteed to the best of its integrity and exquisiteness, and 

improve customer satisfaction. Second, commodity packaging can beautify the goods, so that consumers can 

make a good first impression on the goods through packaging, thereby stimulating consumers to make 

secondary purchases. 

3.3.4  Safety of goods 

In cross-border logistics, whether goods can arrive safely is also one of the factors that affect customer 

satisfaction. When the customer has high expectations for the purchased goods, but the accidental impact on the 

safe delivery of the goods during the transportation of the goods, the customer satisfaction will be greatly 

reduced. In the cross-border network retail platform, most of the goods are cross-border air and sea 

transportation. There are some uncertain factors in the transportation. The merchants must take precautionary 

measures and choose a reliable logistics company to minimize the risk of loss. For some special commodities, 

such as items that are prone to fire, they should be handled with care to ensure safe delivery. In addition to 

ensuring the safety of the goods during transportation, safety precautions should also be taken in the 

warehousing. The security system should be installed as much as possible to prevent the loss of goods caused by 

theft and robbery in the warehouse, which affects the customer's satisfaction. 

 

4. CONCLUSIONS 

Based on the AliExpress daily service scores, this paper analyzes the influencing factors of customer 

satisfaction on cross-border network retail platforms in terms of product description, customer service and 

cross-border logistics. For the merchants, they should comprehensively consider various factors according to 

their actual conditions, analyze the advantages and disadvantages of their own stores in a targeted manner, take 

the customer as the center, aim at customer satisfaction, and make full use of the convenience provided by the 

platform to improve customer satisfaction. 
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Abstract: We investigated whether the quality of photos will exert an influence on the post-evaluation of the experience? 

Through two experiments, we found that the effect does exist. When people reactivate memories through photos, photos can 

work in the following ways. First, photos can make the memory related to photo content more prominent. Secondly, photos 

content can replace the already obscured original memory to a certain extent. When the quality of photos is high, people tend 

to accept the memory being reprocessed, driven by photos, thus improving the evaluation of the original experience. When 

the quality of the photos is low, people subconsciously reject the information that photos convey and still insist on the 

judgment of the original experience. The above scenarios apply when people still have an initial impression on their 

experiences. 

 

Keywords: the quality of photos, experiences, evaluation. 

 

1. INTRODUCTION 

When people endeavor to look for a variety of beautiful backgrounds, smile or pose in front of the camera, 

it is obvious that an exquisite photo may be born. A better subject, more light, more professional 

equipment…People unconsciously work hard to improve the quality of photos. However, except for 

appreciation, sharing photos to social circles, showing off or increasing the joy of the moment, have people ever 

thought what better pictures can exactly bring to them? 

As a tool for congealing time (Bruno, 2003), photos are often expected to help people recall their original 

experiences afterwards. However, this is not always the case. Memory may be blurred over time, and when 

photographs are used to relive experiences, photos may prompt people to reprocess their memories, leaving the 

experiences out of original appearance. 

In this paper, through two experiments, we predict and prove that: when the memory is vague and the 

impression of the original experience still exists, the high-quality photos can prompt people to make a more 

positive evaluation of experiences; while the low-quality photos do not change people's evaluation of 

experiences. The self-enhancement plays a critical role in this process. Our focus is on uncovering a novel and 

interesting phenomenon, which fills a gap in the literature on the field of photo attributes.  

As a relatively novel topic, researches about photos are quite limited, and most focus on the impact of 

photos on memory accuracy. This research contributes to extent researches on how photos affect evaluations of 

experiences by revealing the hidden value of an unexplored factor, the quality of photos. Considering the 

popularity of photo-based websites and apps, as well as people’s habits of uploading photos, this paper has 

significant managerial implications. For example, online travel websites and applications might increase their 

positive amount of WOM by encouraging consumers to upload high-quality photos and give reviews. 
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2. LITERATURE REVIEW AND PREDICTIONS 

Photos, are the condensation of destination images, defined as “the expression of all objective knowledge, 

impressions, prejudices, imaginations, and emotional thoughts with which a person or a group judges a 

particular object or place” 
[1]

.Photos are also considered to be products that select, shape, and construct physical 

elements to reflect the psychology of the photographer (Crawshaw & Urry, 1997). Photos can capture the 

fleeting moments
[2]

, so people often use photos to record information and life events (Chalfen, 1998; Harrison, 

2002), i.e., recording the current experience. Experiences are collection of things that people have seen, done, or 

encountered. Memory, which is the faculty of the brain by which information is encoded, stored, and retrieved 

when needed, is important for experience, because it preserves the information in the experience. In fact, 

although the photos can record the experience, the content recorded in the photo does not necessarily fit the real 

one. First of all, as a carrier of visual information, photos often miss information such as hearing, touch, smell 

and taste
[3]

. Even the visual information in the experience, the photos can only capture a portion, and sometimes 

what they record is different from people’s normal perspective. Secondly, researches on the 

photo-taking-impairment effect
[4]

suggest that the act of taking pictures may weaken the memory of the object 

being photographed. As time goes by, memory becomes unstable, and some information about the original 

experience begins to be missing. Under these circumstances, people need to depend on external clues and tools 

such as photos to help them reactivate and remember what happened before. It is precisely in this process that 

the memory of experience in the human mind has been distorted. 

The memory fragmentation hypothesis
[5]

 argues that experiences are stored as fragments in the brain, and 

that a memory fragment traces the perception of a segment. It is notable that photos can provide a semantic 

context that makes related ideas and images more accessible to people's minds
[6]

.Thus, in the presence of photos, 

people are more likely to recall the experience segment related to the photo content
[7]

. Furthermore, photos can 

prompt people to reprocess and encode information based on the photo content
[8]

.Research on the 

misinformation effect
[6]

 confirms the enormous impact that photos can exert on people's memories—people 

rework memories based on photo content, and even fictionalize memories that do not belong to them, and 

considered the fabricated photos content as what they have actually experienced. 

Putting these together, we know that photos, obviously, will affect people's evaluation of experiences. We 

predict that quality—the important attribute of the photos—will inevitably involve this process, thus affecting 

people's evaluation of the experience
 [9]

. 

The classic photography materials New York Institute of Photography believes that if people want to take a 

good photo, then three principles should be followed : a. Know the subject; b. Draw attention to subject; c. 

Simplify. Photos of high quality can present more beautiful scenery, more vivid stories and more positive 

experiences. When people process information based on high-quality photo content, compared to low-quality 

photographs, the memory highlighted or reworked will be more positive. 

Therefore, we predict that: 

H1: When people use high-quality photos to relive their experiences, people's post evaluations of the 

original experience can be more positive compared to low-quality photos. 

Self-enhancement believes that people tend to selectively emphasize and exaggerate self-positive aspects
[10]

. 

Self-enhancing biases motivate people to experience positive emotions and avoid being involved in negative 

feelings
[11]

. Conway also suggests that in the process of retrieval, people usually modify various aspects of their 

memory to maintain or enhance an ideal current self
[12]

. 

This also means while people still have an impression of the original experience, facing high-quality photos, 

people are more likely to accept the memory being reprocessed, driven by photos, and thus improving the 

evaluation of the original experience. And when the quality of the photos is not ideal, people subconsciously 
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refuse to accept the photo information and insist on the original experience judgment. Thus: 

H2: When using photos to relive experiences, high-quality photos can enhance people's positive 

evaluations on experiences, while low-quality photos will not affect people's evaluation of experiences. 

We conducted two studies to test our assumptions. Both the study 1 and study 2 verified hypothesis 1. In 

the second experiment, the principle mechanism behind hypothesis 1, that is, hypothesis 2 is further explored 

and verified. 

 

3. STUDY ONE 

We designed study 1 to examine the association between the quality of photographs and enjoyment of 

previous experiences. We showed participants a first-person perspective video of real-life experience in London 

and asked them to imagine actually experiencing the events as if they were the protagonists in the video. 

 

3.1 Pretest 

We selected five scenes from the video and each scene corresponds to several photos which can present the 

scene. Then, we recruited 59 participants (47% female, mean age = 26.7) to assess the quality of photos. The 

results show that the quality of the different photos in each scene is significantly different (see appendix). We 

picked out photos with the highest and lowest average scores in each scene separately as props in our following 

formal experiment. We ensured that the photos of high quality (vs. low) selected were recognized by most of 

people. 

 

3.2 Methods 

Participants were randomly assigned to one of two conditions (high-quality photos vs. low-quality photos). 

Participants were first asked to watch a first-person perspective of a street walk in London (about 1 second and 

23 seconds) and imagine they were actually experiencing what the video showed. In the high-quality(vs. 

low-quality) photo condition, we showed the participants a set of  high-quality(vs. low-quality) photos, which 

presented the same scenes they had experienced in the previous video. 

After that, we replicated the experimental operations of Barasch by asking the participants how much they 

enjoyed this experience. In addition, as another indicator of how much individuals enjoyed their experience, we 

asked them “To what extent would you recommend visiting the same place where you have experienced to your 

friends?” from 1 = “Not at all” to 7 =“Extremely.”
 [13]

 

As a check of the quality manipulation, participants were required to assess the quality of the photos(from 

1 = “Extremely low” to 7 =“Extremely high.”) Besides that, we asked participants some basic information. 

 

3.3 Results 

Manipulation check of quality of photos: As we expected, the quality scores that participants rated 

significantly varied between two conditions (Mhigh-qua=5.255, SD=1.4810, 95%CI[4.854,4.655], Mlow-qua=3.060, 

SD=1.6953, 95%CI[2.578,3.542], F(1,103)=50.112, p=0.000). 

Enjoyment. We estimated a regression with enjoyment as the dependent variable and quality of photos 

(low-quality = 0; high-quality = 1) as the independent variable in order to test our hypothesis. Consistent with 

our prediction, we found an effect of photos’ quality on the enjoyment of experiences (B =0.598, SE =0.286, 

t(104) =2.095, p =.039), which suggested high-quality photos was associated with higher enjoyment relative to 

low-quality photos. We also found a marginally significant effect of photos’ quality on the other indicator, 

recommendation (B = 0.600, SE = 0.318, t(104) =1.885, p =.062), indicating people prefer to recommend the 

experience to a friend when the photos they have taken were of high quality. 



262             The Eighteenth Wuhan International Conference on E- E-business Strategy & Online Marketing 

 

3.4 Discussion 

Study 1 have provided evidence that the quality of photos has influence on evaluation of experiences 

(H1).However, we can't make sure whether high-quality photos improve people's evaluations or low-quality 

photos reduce people's evaluations or both of them can make sense. We will further test our findings in study 2 

by examining a different context. 

 

4. STUDY TWO 

In study 2, we used another first-person perspective video of real-life experience. Compared with study 1, 

we made three improvements. First, we selected a video with richer scenes in Thailand, and added photo-taking 

animation and sound effects to the video, making the participants more likely to have an immersive feeling. 

Second, we added another condition where the participants needed to evaluate the experience without being 

shown any photos. This added condition was designed to examine how the quality of photos affected the 

evaluation of experience. Third, we have adopted a different scale to measure the enjoyment. 

 

4.1 Pretest 

We recruited 54 participants (42.6% female, mean age = 25.5) to assess the photos we planned to adopt in 

our next study (see appendix). The procedures were the same as study 1 and we finally picked out 6 groups of 

photos for different scenes. 

 

4.2 Methods 

201(65% female, mean age =23.9) individuals participated in study 2 online or offline and they were 

assigned to one of three conditions (high-quality photos vs. low-quality photos vs. no-photo). The experimental 

procedures and manipulation in the two conditions concerning different qualities of photos are the same as study 

1. In the no-photo condition, participants were asked to report their enjoyment scores while they were not given 

any photos about the experience. 

Four items assessed enjoyment of the traveling experience: the extent to which participants liked the 

experience (1 = “disliked it very much” and 7 = “liked it very much”) and the extent to which the experience 

was fun, enjoyable, and good (1 = “not at all” and 7 = “a great deal”)
 [14]

.  

 

4.3 Results 

Manipulation check of the quality of photos: The results showed that photos’ quality significantly varied 

between two conditions (Mhigh-qua=5.981, SD=0.7794, 95%CI[5.764,6.198], Mlow-qua=2.119, SD=1.1351, 

95%CI[1.843,2.396], F(1,117)=440.195, p=0.000),proving that the quality control was successful. 

Enjoyment: We estimated a ANOVA with the manipulation of quality of photos as the only independent 

variable. Participants reported higher enjoyment in high-quality photos condition(Mhigh-qua=5.7308, SD=0.90728, 

95%CI[5.4782,5.9834])  than reported enjoyment in low-quality photos condition(Mlow-qua=5.1493, 

SD=1,22479, 95%CI[4.8505,5.4480], p=0.015) and no-photo condition(Mno-photo=5.2031, SD=1.12940, 

95%CI[4.9210,5.4852]，p=0.035). There is no significant difference in participants’ enjoyment between 

low-quality condition and no-photo condition (p=1.00, see figure1). 
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Figure 1. Enjoyment between three conditions in Study 2. Error bars represent ±1 SE. 

 

4.4 Discussion 

Study 2 replicates the conclusions of study 1 and verifies H2, indicating that high-quality photographs can 

improve people's positive evaluation of experiences, while low-quality photographs fail and have no effect. As 

we mentioned before, self-enhancement biases make people willing to accept the information transmitted by 

high-quality photos, and thus reworking memories based on high-quality photo content. Nevertheless, the 

information passed by the low-quality photos is ignored. 

 

5. General Discussion 

Experiences are worth to be remembered, and photos can serve as eternal recorder and valuable retrieval 

cues to relive the experiences. It does matter to understand whether a photo will exert an influence on 

experiences and how this happens. Empirical evidence from two experiments confirms that when people use 

photos to relive their experiences, under the motivation of self-enhancement, the influence of high-quality 

photos is accepted, and thus the evaluation of post-event experiences is improved; while the impact of 

low-quality photos is rejected. 

Most of the previous researches focused on the impact of photo taking on memory accuracy or enjoyment 

of current experiences，not the post evaluation of original experiences; or the photo/photographing behavior is 

treated as a unified whole, meaning that the researches on the photo attributes are obviously missing. Our 

findings are the first to document how the quality of photos can alter post original evaluations of experiences. 

 

5.1 Substantive Implications 

The present research offers several novel insights for consumer research and provides a theoretical basis for 

certain business practices. Photo-sharing applications like Instagram, LOFTER, Nice and webs such as 

Mafengwo.com can take the following as references. 

a. Encourage consumers to take photos during consumption or sightseeing 

Since we already have known that high quality photos can enhance the evaluation of the original 

experience when reviewing experiences, thus it is reasonable to speculate that people will be triggered to 
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experience again. In case of noisy or out of some reasons, some restaurants or attractions forbid people from 

taking photos. However, now we are confident to say it is not wise. Creating photo-taking atmosphere, planning 

a popular photo-taking point or providing photo props for customers will benefits enterprises. 

b. Encourage people to upload and share high-quality photos to social network applications or websites 

With the advanced development and enormous functions of social platforms, photos are convenient to 

upload and easy to review. When people are revisiting high photos of their own, they often get a sense of 

satisfaction and pleasure. If a website or application can become the database to store high-quality photos or a 

medium for revisiting photos, people will unconsciously establish a connection with the website or application 

and add stickiness to the site. That's why we say that websites should help people upload photos more easily and 

encourage people to upload high-quality photos through a variety of tools. 

c. Use technology such as LBS to increase the likelihood of people reviewing photos 

The documents show that people have great enthusiasm for taking photos but rarely revisit photos 
[15]

.Many 

platforms, such as Qzone, now have recognized the value of reviewing photos. We believe that platforms like 

Meituan.com, Ctrip.com, Mafengwo.com, which use photos as an important carrier to attract customers can 

integrate various technologies such as LBS to help consumers to review their high-quality photos. In this way, 

the customer's desire to re-experience is stimulated and secondary consumption is promoted. 

 

5.2 Future Research 

In the remainder of this section, we suggest directions for future research. 

a. The person related to photos vs. photo viewers 

This paper cares about the impact of the quality of photos on certain person related to photos. But we know 

that, sometimes when people browse photos taken by someone else, especially those tourist photos or food 

photos posted on the website, they may be impressed by photos’ content, and choose to experience the same 

thing. Therefore, future research perspective can be transformed to study what impact may early exposure of 

other people’ photos (friends or relative, idols, Internet celebrity) with different quality on the consumer's 

following experience. 

b. The interval time 

One reason for our effect is the dilution of people's memory. In this case, when people look back at the 

photos taken at the time, the photos are used as a cue, the process of people's memory reorganization or 

distortion is affected by photos of different quality. Therefore, we guess that the longer the elapsed time after the 

experience, the greater the effect which different quality photos can play. When the interval time is long enough, 

people can't rely on the impression of the original experience, low-quality photos can reduce people's evaluation 

of the original experience. Future research can be considered to explore this. 

c. Timing 

Whether the timing of photos entering people's recall will lead to different results？We suspect that if 

people have been exposed to other memory cues or have already started to recall before they see photos, the first 

occurrence may have taken over the mind, thus the impact of photo quality on the memory processing process 

may be weakened or dissipate. 

d. Mix of different quality photos or the number of photos 

In our experiments, participants were shown photos of single quality, i.e., all of high quality or all of low 

quality. What will happen if different quality photos are mixed? What will happen if the proportion of photos of 

different quality changes? These questions are worthy of further exploration in future experiments. 
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Appendix 

In both pretests, we found significant differences between scores of each photo in one group. (see Table1. & 

Table 2.) 

Table 1. Descriptive Statistics results of pretest in study 1  

Photo groups of study 1 High-quality photos 

(N=57) 

Medium-quality photos 

(N=57) 

Low-quality photos 

(N=57) 

1-1 5.75 4.23 2.37 

1-2 5.88 3.63 3.09 

1-3 5.23 3.79 2.23 

1-4 5.93 3.63 2.16 

1-5 5.77 3.45 2.26 

 

Table 2. Descriptive Statistics results of pretest in study 2 

Photo groups of study 2 High-quality photos 

(N=54) 

Medium-quality photos 

(N=54) 

Low-quality photos 

(N=54) 

2-1 6.31 4.76 2.76 

2-2 5.98 4.67 2.52 

2-3 6.17 4.61 2.46 

2-4 5.89 4.94 2.56 

2-5 5.87 4.43 2.31 

2-6 6.50 4.59 2.41 
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Abstract: Websites offer online consumers the channel to search, view and purchase various products, which leads to a 

critical role of web page features on consumers’ online purchasing decision. This study primarily focuses on an important 

feature of web page - webpage background and explores the effect of web page background features on consumers’ online 

responses and behaviors. We design a 2*2 （background feature * product type）within-subject experiment and collect both 

eye-tracking and survey data from 32 subjects for analysis. The empirical results show that (1) compared with cool color of 

webpage background, warm webpage background has more significant effects on consumers' emotion; (2) Product type can 

moderate the effect of webpage background feature on consumers’ emotion. The findings of this study provide some 

valuable theoretical and practical implications regarding the effect of webpage background features on consumers’ decision. 

 

Keywords: webpage background feature, emotion, online purchase, eye tracking 

 

1. INTRODUCTION 

With the popularity and development of Internet around the world, participating in E-commerce activities 

has become an indispensable and important form of people's daily life. While the volume of e-commerce is 

rapidly expanding, the competition among e-commerce industries becomes increasingly fierce. To succeed in 

the tough competition, online retailers must strengthen their own competitive advantages. Shopping website is 

an online medium to build a bridge of communication between online retailers and consumers. The shopping 

website is considered as an important platform for sellers to convey information of their products and/or 

services to consumers. Therefore, shopping websites have become the basic means for online retailers to 

improve their competitiveness.  

For retailers’ websites, aesthetic design of a webpage is a critical key to improve online marketing 

effectiveness and service quality of the website 
[1]

. Most of prior studies focus on an overall visual appearance of 

webpages 
[1-5]

, while few studies focus on the research area of webpage background features. As an important 

part of visual components on a web page, webpage background features were found to effectively evoke 

consumers’ emotion and be a crucial factor by either attracting or deflecting consumers’ attention 
[6, 7]

. Therefore, 

it is important to explore the influence of webpage background features on consumers’ emotions. This paper 

primarily studies an impact of webpage background color feature on consumers’ responses. 

Different types of products may need to match different categories of web page backgrounds. But most 

studies have failed to take into account the impact of product types on consumers’ viewing web pages based on 

different backgrounds 
[8-10]

. This research designs the simulated online shopping web pages regarding both 

search products and experience products to examine a moderating influence of product types on consumers’ 

reactions to web page different background features.  

This study is of significance to the theory and practice. In theoretical perspectives, this research enriches the 

areas of E-commerce, human-computer interaction, online marketing, web design management, visual aesthetics 

and other theories by uncovering the role of websites background features on consumers’ responses. In practice, 

this study has an important reference value for website designers and managers to design or choose an 
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appropriate webpage background based on its colors and various product types, so as to promote the competence 

of online shopping platform by enhancing users' purchase experience, and eventually facilitate users' purchase 

intention. 

 

2. LITERATURE REVIEW AND HYPOTHESES  

 

2.1 Webpage background 

Consumers' shopping experience on the Internet is neither an instant nor a static point, but a process 
[11]

. 

During the process of consumers’ shopping experience, as a core ambience for the website, the background 

feature of webpages plays an important role on consumers' perception and behavior. 

The webpage background features would have an impact on consumers' decision-making. Mandel et al. 

(2002) focused on the priming effects of embedding pictures related to product characteristics in the webpage, 

and studied whether consumers' behavior would be affected by background features of a webpage. Their results 

show that background pictures and colors of webpages have the significant effects on online shopping behavior, 

whether for experts or novices 
[12]

. Kiritani and Shirai (2003) conducted a research about the effects of 

background colors on users’ experience in viewing websites, and found that white, blue and green background 

made the subject feel time longer, while red and yellow background brought less overestimation of time 

duration. In addition, the weak level of background features caused bigger time error, brought some more 

irritation, fatigue, and also lead to weaker impression of the website 
[11]

. Lin et al. (2016) studied the effects of 

visual complexity and figure-background color contrast of e-commerce websites on consumers' emotional 

responses (i.e. pleasure, arousal and dominance). Their results have showed that visual complexity and 

figure-background color contrast of websites have the significant effects on consumers' emotional responses 
[7]

. 

Pelet et al. (2013) studied the impact of background and foreground color (contrast, brightness and saturation) 

on customer’s emotion and trust in e-commerce websites 
[10]

. Therefore, these prior studies have shown the 

significant importance of web pages’ background features. 

 

2.2 The impact of webpage background on emotion 

Emotion refers to an attitude and inner experience of a person when he/she is examining whether the target 

meets his/her own needs 
[13]

. Emotional responses have three primary dimensions: pleasure (emotional valence), 

arousal (body activation), and dominance 
[14]

. Pleasure is the extent to which an individual feels good, joyful, or 

happy 
[15]

. Pleasure lets consumers feel pleased and satisfied. Arousal refers to the degree to which an individual 

feels stimulated and active
[15]

. Arousal allows consumers to feel excited, positive, and motivated in a situation 
[16]

. Dominance is defined that the degree to which a person feels that he or she can control or influence a 

particular situation 
[7]

. 

The prior researches have showed the relationship between colors of websites and consumers’ emotion. 

Chen and Wu demonstrated that a consumer’s emotion is more positive toward online purchasing from travel 

websites that are designed with warm colors and with layouts having such features as left-hand side images and 

right-hand side texts 
[8]

. Choi et al explored a mechanism of how color-based visual sensation affects people's 

judgment, and found that color-based warmth of an e-commerce website could significantly increase a web 

user's warmth stereotype, trust of the website and higher intention to purchase 
[9]

. These studies have shown that 

warm colors of web page background have an important impact on consumers from different perspectives. This 

study proposes the following hypothesis: 

 

H1: Compared with cool webpage background, warm webpage background has a more significant effect on 
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consumers' positive emotion. 

 

2.3 The moderating effect of product type 

Some literatures put forward the classification schemes on products 
[17]

, which provides us a categorical 

perspective to divide products into two types - search products and experience products 
[18]

. The definition of 

search product is that consumers have actually known the quality and suitability of the product before buying it. 

Experience product is defined that consumers have no direct experiences to know the principal attributes of the 

product before purchasing and compared with the direct experience of the product, it's costly or difficult to 

search for the relevant information with main attributes of the products such as clothes 
[19]

. 

Product type is a significant factor in studying consumers’ online shopping decisions and behaviors. 

Different kinds of products have different information attributes. Consumers generally evaluate the products 

through their attributes when shopping online 
[20]

. The type of the product can impact consumers’ information 

search, purchase strategy, and purchase decisions on the Internet 
[21]

. Consumers perceive the quality of search 

products through their objective performance parameters, while consumers perceive the quality of experience 

products by depending more on the subjective attributes for their own preferences 
[22]

. That is, when purchasing 

experiential products, consumers pay more attention to their own experiences induced by the webpage. User’s 

experience is a kind of subjective and primarily emotional experience 
[23]

. Therefore, when purchasing 

experience products, the influence of webpage background color on consumers’ emotion is more significant than 

that of search products. Thus, we propose the following hypothesis: 

 

H2：Product type can moderate the effect of webpage background color feature on consumers’ positive 

emotion. 

 

3. METHODS 

This study designed a 2*2（background feature * product type）within-subject experiment and collected 

both eye tracking data and survey data for analysis. 

Eye tracking methods can objectively and accurately record eye movement data such as fixation count, 

fixation duration, pupil size change, blink count, saccade count and so on. The pupil size changes can reflect the 

user's emotional state, and the high degree of external visual arousal stimulation can cause pupil dilation 
[24]

. The 

mean, maximum and minimum values of pupil size can be used to reflect the user’s emotional responses 

induced by the external visual stimuli 
[25]

. In this study, we consider the emotional potency as being positive 

(pleasure). The change of user's emotional response is mainly caused by the change of arousal degree. The 

change of pupil size reflects the emotional process of different arousal degree when viewing different stimulus 

materials. We used the mean pupil size to reflect the emotional state of the subjects when they were viewing the 

online shopping pages with different visual characteristics of the background. 

 

3.1 Participants 

38 university students were recruited as our subjects to complete the experiment, including 9 boys and 29 

girls. Their ages ranged from 19 to 25 years. They all have some experiences of online shopping, and are 

familiar with the operation of web browsing. In addition, all subjects are right-handed and have corrected visual 

acuity of 5.0 or more. Because of some missing data for 6 samples, we finally included 32 subjects' data to 

analyze the results. 
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3.2 Stimuli materials 

In order to study the influence of webpage background on consumers' emotion and the moderating effect of 

product type, the stimulus materials we produced were as close as possible to the search results pages displayed 

when the subjects used e-commerce websites for online shopping. We eventually designed 16 stimulus materials 

for online purchase pages containing product pictures, information description, different background features 

(cool background colour versus warm background colour), and different product type information (search 

product versus experience product). Each condition has four similar products.  

 

3.3 Procedure 

The whole experiment was carried out in the eye tracking laboratory. The laboratory room has a good 

anti-interference function. Before the beginning of the formal experiment, the participants should fill in their 

basic personal information, read and sign the consent form for the eye movement experiment. Then the 

experimenters introduce the eye movement equipment and the instructions of the experiment process to the 

subjects, and let them carry out simple equipment operation training. After this, the subjects were instructed to 

read a description of a hypothetical scenario designed. Finally, after the subjects understand the experimental 

task and master the basic operation skilfully, we calibrate the eye movement equipment for each subject. When 

the experimental subjects meet the requirements of eye movement debugging, they formally enter the process of 

eye movement experiment: (1) The computer screen presents the experimental instruction interface, and then the 

subject press the space bar to enter the online shopping pages to browse each of the stimulating materials; (2) 

sixteen stimulus materials of web pages were randomly presented. After browsing each web page, the subjects 

pressed the space key to enter the next web page; (3) after browsing 16 webpages, the computer screen presents 

the closing remarks. 

 

4. DATA ANALYSIS AND RESULTS 

 

4.1 Emotion 

The research investigates the role of webpage background color on positive emotion by using eye-tracking 

data. From the Table1, the Mean of the pupil size for warm background color (1440.611) is higher than the 

Mean of the pupil size for cool background color (1345.542). Compared with cool background color, warm 

background color has the more significant effects on consumers' positive emotion (F=41.308, p=0.000). 

 

Table1.  Analysis of the impact of webpage background on pupil_size_mean 

Factors Group Mean SD F-statistics Sig 

background Cool color 1345.542 50.362 41.308 0.000 

Warm color 1440.611 49.592 

 

4.2 The moderating effect of product type 

In addition, the result shows a significant interaction between webpage background colour and product type 

on consumers’ positive emotion (F=4.981, sig<0.05) (Seeing Table 3). Compared to search product (cool 

background colour, M =1376.878; warm background colour, M=1438.970), the influence of background colour 

on consumer positive emotion is more significant when consumers view the webpages with experience products 

(cool background colour, M=1314.206; warm background, M=1442.251) (Seeing Table 2). Therefore, H2 is 

supported. 
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Table2.  Descriptive statistics 

background Product type 
emotion（pupil_size_mean） 

Mean SD 

cool background color search 1376.878 309.333 

experience 1314.206 275.766 

warm background color search 1438.970 282.333 

experience 1442.251 289.024 

 

Table3.  Analysis of the moderating effect of product type 

 

Factors 

 

statistics 

dependent variables 

emotion（pupil_size_mean） 

Background color F-statistics 41.308 

Sig 0.000 

Product type F-statistics 3.413 

Sig 0.074 

Background color * product type F-statistics 4.981 

Sig 0.033 

 

 

5. DISCUSSION AND CONCLUSION 

 

5.1 Implications for theory and research  

This paper studies the impact of webpage background feature on consumers’ responses in the context of 

online shopping, and demonstrates that warm color of webpage background has a more significant influence on 

consumers' positive emotion than cool color of the webpage background. Moreover, this paper studies the 

moderating effect of product type on the relationship between webpage background color and consumers’ 

positive emotion, and reveals that product type can moderate the effect of webpage background feature on 

consumers’ positive emotion. Previous studies have either focused on the overall visual appearance of webpages 

or in the context of other situations 
[1-5]

. This paper considers specific situations and explores consumers’ 

responses from the perspective of detailed parts on webpage design, which provides a new way of thinking for 

future research. 

In this study, eye-tracking methods is used to obtain objective physiological data from users, which make 

up for the limitations of subjective data collecting methods such as questionnaire and interview data in previous 

IS studies. Eye-tracking data technique can acquire the hidden psychological process of subjects, and it is more 

objective to use the obtained eye movement data for analysis. This study can provide a suitable guidance for 

research methods in studying the effect of webpage design and webpage background features. 

 

5.2 Implications for practice 

The results of this study provide a variety of practical guidelines for online retailers and website designers. 

Websites are an important channel to communicate and interact with online consumers for developing 

competitive online marketing. The feature of webpages background is analogous to the layout and arrangement 

of offline retail stores, and plays an important role in inducing a good ambience of stores for online consumers. 

The feature of webpages background as an environmental stimulus plays a significant influence on consumers’ 

positive emotion and their purchase decisions. This study can help website designers better understand the 
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relationship between web page background features and consumers’ emotional responses. 

 In the process of designing web pages, website designers and managers should consider using the 

background’s colour with more warm tones to enhance consumers' positive emotion, and then facilitate 

consumers' purchase intention especially for experience products. Moreover, in some special festivals (e.g. New 

year), website designers can consider adding warm colours for the webpage background to foil the festival’s 

online environment, so that consumers will feel warm, which would enhance consumers’ positive sentiment and 

eventually promote their purchase intention.  

 

5.3 Limitations and future research 

Although this study provides some theoretical and practical implications for online marketing and HCI, it 

has a few limitations for future research. First, our subjects selected in this experiment are university students. 

Although university students are the main body of online consumers and have rich experiences in online 

shopping, the research samples can’t represent all the characteristics for all online shoppers, maybe there is a 

different pattern between the junior and the young. The selected samples may lead to some deviations in the 

research results. In the future, the choice of subjects can be further expanded to the middle-aged and aged 

people, so as to improve the external validity. Second, when designing page stimulus materials in this study, we 

mainly focused the visual key dimensions of webpage background such as colour and controlled some 

information unrelated to the research questions, for example, the visual complexity of the webpage background 

and other factors. We can examine more factors on the webpage background in the future. Third, in terms of a 

user's response to stimulus, this study only examines users’ emotional responses. In the future research, we can 

explore to study the impact of webpage background features on users' other responses, such as cognition, 

purchase intention and so on, thus obtaining a comprehensive understanding for the impact of webpage 

background features on consumers’ online responses, their purchase decision-making and behaviours. 
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Abstract: E-WOM is considered to be an important factor affecting consumers' purchasing decisions. Now many scholars 

focus on the specific presentation of e-WOM to study consumer behavior, and the research on the influence mechanism of 

the form-based characteristics of e-WOM information on consumers is relatively lacking. Based on clue utilization theory 

and the perspective of consumer psychology processing, we explores the impact of visual cues of e-WOM on consumer 

perception and purchase intention. The experimental results show that the visual cues of e-WOM promote the mental 

imagery of consumers, and then have a significant impact on their perceptual diagnosis and purchase intention. Finally, the 

corresponding marketing management inspiration is proposed. 

 

Keywords: e-WOM, visual cues, mental imagery, perceived diagnosticity  

 

1. INTRODUCTION 

With the development of the Internet, the speed and traffic of uploading mobile short videos are 

comparable to pictures. The development of mobile short videos has enabled the audience to enter the “second 

reading era”. The short video production in UGC mode is convenient and fast, and can satisfy the authenticity 

and individual needs of consumers. E-WOM has always been considered an important factor affecting product 

sales. In addition to the product information displayed by the merchants, the study found more than half of the 

respondents believe that e-WOM has an important influence on purchasing behavior. When product information 

is limited, consumers are more likely to refer to product reviews. Scholars have verified that marketers need to 

spend a lot of time and energy to manage e-WOM in order to meet consumers' expectations of products. 

The presentation of e-WOM has undergone an evolutionary process from poor to rich. Early research on 

the form of e-WOM has mostly explored the perceived usefulness and consumers attitude from the perspective 

of text and picture form of e-WOM, ignoring the intermediate mechanism of consumer behavior. From the 

perspective of consumer imagination, this paper quantifies the formal characteristics of e-WOM, and further 

explores the influence process of the visual cues of e-WOM on consumers' willingness. 

Based on the perspective of consumer psychology processing, it is the main problem to explore the 

influence of visual cues of e-WOM on consumers' perception of diagnosticity and purchase intention. This paper 

collects data through questionnaires, and uses SPSS23.0 and Amos23.0 to verify the significant impact of visual 

cues of e-WOM on consumers' mental imagery and purchase intention, and finally draws marketing 

management enlightenment. 

 

2. LITERATURE REVIEW  

 

2.1 Studies on e-WOM 

With the advent of internet era, traditional word-of-mouth has broken through the boundaries of the 
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original interpersonal relationship, and is frequently shared in online communities such as forums. E-WOM has 

become an important reference for influencing consumer decision-making. Then the research on the influence of 

e-WOM media form is discussed. According to the different forms of e-WOM media, the corresponding 

research can be divided into three categories: text, picture, and video. Based on the study of text-based e-WOM, 

scholars have conducted in-depth research on the influence of consumers' willingness to purchase from the 

aspects of word-of-mouth quality 
[1]

, number 
[2]

, and valence 
[3]

. With regard to the research on picture-based 

e-WOM, scholars have studied from the consistency of word-of-mouth, the usefulness of graphic overlay and 

the single picture and word-of-mouth based on the adjustment of product types, which means that when the 

export monument is consistent, it has a significant impact on consumers' willingness to purchase 
[4]

, graphic 

overlay is more useful than text. Image-based word-of-mouth has a more significant impact on consumers' 

purchase of sensory products than non-sensory products 
[5]

. Video-based e-WOM presents relatively realistic 

visual information, expressing the user's experience of using the product in a dynamic and fluid way, which has 

an important impact on the perception of the reviewer 
[6]

. However, there is a lack of discussion about the 

intermediate mechanism and influence process of the influence of e-WOM features on consumers' willingness. 

 

2.2 The impact of visual information on consumer behavior  

Consumers often look for various types of information to assist their purchasing decisions, and different 

forms of information presentation have different impact on consumers. Visual cues of information provide 

consumers with intuitive, real-world information about the product, thus enabling consumers to better 

understand the product and likely to have emotional or psychological aspirations or rejections of the product due 

to the effects of the image or video. , thereby affecting their willingness to act. The form of e-WOM that 

consumers can access is mainly divided into verbal information and visual information. Alesandrini believes that 

visual information has a dominant effect in human memory, which can trigger consumer mental imagery 

processing and strengthen the memory of picture content 
[7]

. Chen & Roders shows that fun is an important 

feature of online information. They define fun as an attractive and exciting feature of online information, and the 

interest of information can impress information recipients. And affect the dissemination effect of information 
[8]

. 

Kim believes that compared with verbal information, visual information will promote consumers' emotion, 

cognitive attitudes and purchase intention 
[9]

. Jungmin yoo explored the impact of the specific degree of visual 

information and verbal information on consumer perception, and believed that specific texts and images would 

promote consumers' psychological imagination, thus enabling consumers to generate better emotional 

perception and promote purchase intention 
[10]

. 

 

3. THEORETICAL BACKGROUND AND HYPOTHESES  

The clue is to the thread and development of a thing. It is a kind of stimulation, which is used to guide and 

drive the development of things. In clue utilization theory, the clue is defined as "information", and it is directly 

observable by consumers. The premise of clue generation requires two information entities, so the general 

research also explores from the perspective of the information sender and receiver. The information form of 

e-WOM includes not only text, but also visual information such as picture and video, which is defined as visual 

cues of information. Davis & Khazanchi defines the visual cues of e-WOM as any means of disseminating 

images used to evaluate product or service characteristics 
[11]

. Various forms of e-WOM can convey the product 

information to consumers from different angles. For example, the color and shape of the product can only be 

described by words or videos. Rich visual cues can bring consumers a fun and vivid product experience. 

Through the information conveyed by the visual cues of e-WOM, consumers are able to form product 

expectations and help consumers make decisions. 
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According to the clue utilization theory, the visual cues of e-WOM contain a combination of verbal 

information and visual information. The increase in the amount of information allows consumers to better 

understand information and reduce consumers' uncertainty of product purchase has a clearer understanding of 

the product 
[6]

. Compared with single verbal information, the visual information of e-WOM is vivid, and the 

dynamic scene and the fluency of the screen make it easier for consumers to produce “visual portrayal effect”, 

imagine the situation of self-use products, and enhance the psychological image of consumers machining. 

Therefore, we propose the hypothesis: 

H1 visual cues of e-WOM have a positive impact on consumers' mental imagery. 

H2 visual cues of e-WOM have a positive impact on consumers' perceived diagnosticity. 

H3 visual cues of e-WOM have a positive impact on consumers' purchase intention 

Purohit & Srivastava believes that when consumers evaluate product quality, they will classify products 

into a certain quality level based on clues. Criteria diagnostics refers to the extent to which consumers can judge 

the quality through current clues, reflecting the role played in the product evaluation process 
[12]

. The reason 

why mental imagery affects consumers is that it is a perceptual way of processing, and the information encoded 

in this way is more abundant. The higher the degree of mental imagery processing, the easier it is to recall 

information and the smooth processing of information 
[13]

. On the other hand, the credibility of the situation will 

affect the extent to which the consumer evokes the imaginary content, which refers to the possibility that the 

consumer imagines himself in this scene. The higher the credibility of the situation, the higher the degree of 

psychological image processing, and the psychological image generation related to the self-use products 
[14]

. 

Therefore, mental imagery will produce self-convincing and more intense attitudes, which in turn will promote 

the willingness to purchase 
[15]

. In this paper, the visual cues of e-WOM will enhance consumer's mental 

imagery processing and promote consumers' judgment on products and willingness to purchase. Therefore, we 

propose the hypothesis: 

H4 mental imagery of consumers will have a positive impact on their perceived diagnosticity; 

H5 mental imagery of consumers will have a positive impact on purchase intention; 

H6 perceived diagnosticity of consumers will have a positive impact on their purchase intention; 

In summary, the research model of this paper is as follows:  

 

 

Figure 1.  Research model 

 

4. RESEARCH  METHOD  

 

4.1 Research survey.  

The study selected students from a university in Sichuan Province as an experimental sample. First, the 

participants were told to imagine that they were in need of online shopping for a certain product and had 

sufficient ability to pay. By asking "Whether you will pay attention to the online WOM of related products when 
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online shopping" and "Is there any online shopping experience" to filter the research object, as long as one of 

the two questions answers "No", the questionnaire is invalid. Finally, 323 questionnaires were collected, and 300 

valid questionnaires were screened. All variables were tested using the Likert 7 scale, with 1 indicating a very 

low level and 7 indicating a high degree.  

 

Table 1.  Constructs and measurement items 

Construct Question items Origins 

Visual cues of 
e-WOM 

(1) The overall layout of e-WOM information is neat, beautiful, and easy to read 
(2) The e-WOM information is rich in expression, including text, pictures and videos. 

(3) The e-WOM information such as text, pictures, sounds, animations, etc. is 

high-definition, reflecting the product characteristics. 

Bi Jidong [16]  

Mental 
imagery 

(1) Through the visual clues of e-WOM, you can smoothly think of the picture of using 

the product 

(2) Through the visual clues of e-WOM, you can clearly think of the picture of your own 
use of the product. 

(3) Through the visual clues of e-WOM, you can imagine how you use the product. 

(4) Through the visual clues of e-WOM, you can imagine how you look after using the 

product 

Zhao et al[17] 

Perceived 
diagnosticity 

(1) Promote your understanding of product quality through visual cues of e-WOM 
(2) Visual cues through e-WOM help you understand product performance 

(3) Visual cues through e-WOM can help you become familiar with the use of products 

(4) Visual cues through e-WOM help you evaluate products 

Jiang et al [18] 

Purchase 

intention 

(1) You have a high probability of purchasing the product 

(2) When you need this product next time, you are willing to buy it. 
Taylor and Baker 

[19] 

 

4.2 Data sample.  

As can be seen from the table below, the ratio of male to female students in this survey was 43% and 57%, 

respectively, according to the survey released by China E-Commerce Research Center, the sex ratio of online 

shopping groups is basically equal in 2018. From the age perspective, young people over the age of 18 account 

for a large proportion of the subjects, of course, this has a lot to do with the test environment for the university 

campus. From the perspective of education level, the results of the survey released by the China Electronic 

Commerce Research Center show that college students have become the main force of online shopping. By 

analyzing the online shopping frequency data of respondents, it can be seen that most of the respondents have 

more frequent online shopping frequency, and the number of respondents who have at least one online shopping 

per month has reached 74.33%. The subject is familiar with the online shopping environment and processes, and 

understands the important role of e-WOM in the online shopping process.  

Table 2.  Demographic analysis 

Characteristic variable Number of features Number Proportion 

Gender Male 

Female 

129 

171 

43% 

57% 

Age Under 18 years old 

18-22 years old 

22 years old or older 

17 

211 

72 

5.67% 

70.33% 

24% 

Education level Specialist 

Bachelor 

Master degree and above 

37 

241 

22 

12.33% 

80.33% 

7.34% 

Online shopping frequency At least once a month 

Not at least once in three months 

At least once every six months 

223 

65 

12 

74.33% 

21.67% 

4% 
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5. DATA ANALYSIS AND RESULTS  

 

5.1 Measurement model testing  

The reliability of the questionnaire reflects the consistency or stability of the results of the questionnaire. 

Amos23.0 is used to analyze the data, and the results of the relevant indicators are shown in the following table: 

Chronbach's α (CA) of each construct is greater than the recommended threshold of 0.7, indicating higher 

measurement reliability; comprehensive reliability (CR) also exceeds 0.7, the mean variance extraction (AVE) is 

greater than 0.5, and the factor load is greater than 0.6, indicating good agreement between the measured items. 

Table 3.  Results of reliability and validity analysis 

Constructs Items Standardized 

factors loading 

Cronbach‘α CR AVE 

Visual cues of e-WOM VC1 

VC2 

VC3 

0.817 

0.709 

0.707 

0.780 

 

0.789 0.557 

Mental imagery, MI1 

MI2 

MI3 

MI4 

0.804 

0.740 

0.690 

0.788 

0.837 0.842 0.573 

Perceived diagnosticity PD1 

PD2 

PD3 

PD4 

0.829 

0.753 

0.628 

0.659 

0.797 0.811 0.521 

Purchase intention PI1 

PI2 

0.871 

0.879 

0.824 

 

0.867 0.767 

 

The correlation coefficient between variables is obtained by SPSS23.0 software analysis. The correlation 

coefficient between each variable is smaller than the arithmetic square root of the average variance extraction 

corresponding to each variable on the diagonal line, which indicates that the discriminant validity of the 

questionnaire is very good. The factor load of each variable is greater than its factor load value in other variables, 

which further indicates that the construct has good convergence validity. Since the correlation coefficient 

between multiple constructs in the correlation matrix is high, the multi-collinearity test is further carried out. 

The test results show that the highest value of VIF is 2.246 and the lowest tolerance is 0.445. Therefore, 

multi-collinearity is This article is not a significant issue in the data. 

Table 4.  Analysis of discriminant validity 

Constructs VC MI PD PI 

Visual cues of e-WOM 0.746    

Mental imagery, 0.648 0.760   

Perceived diagnosticity 0.627 0.627 0.722  

Purchase intention 0.666 0.745 0.717 0.875 

Note: Diagonals represent the sqrt of average variance eatracted (AVE) 

Table 5.  Multicollinearity test 

Constructs Tolerance VIF 

Visual cues of e-WOM 0.549 1.822 

Mental imagery, 0.458 2.182 

Perceived diagnosticity 0.445 2.246 

Dependent variable: Purchase intention 
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5.2 Strctural model testing  

5.2.1 Direct effect analysis 

The fitting index of the structural equation is close to the recommended level, Χ2/df=2.216, GFI=0.940, 

AGFI=0.906, NFI=0.943, CFI=0.968, RMSEA=0.064, thus indicating good modelability. In order to verify 

whether the remaining hypotheses are true, this paper carries out a structural equation model test to analyze the 

path coefficients of the model. The results obtained by analyzing the data files using Amos 23.0 software are 

shown in the figure below. As can be seen from the figure, the visual cues of e-WOM have a significant impact on 

the consumer's mental imagery (β=0.70, p<0.001) and perceived diagnosticity (β=0.26, p<0.01). Willingness has a 

significant impact (β = 0.19, p < 0.01), which confirms H1, H2 and H3, which indicates that e-WOM displays 

product related information in various forms, by browsing vivid information, consumer imagination By using the 

product itself, the rich information reduces the uncertainty of consumers' online shopping, promotes consumers' 

judgment on product attributes, and promotes their purchase intention. Mental imagery has a significant impact on 

consumer perception diagnosticity (β=0.73, p<0.001) and purchase intention (β=0.34, p<0.001), and consumer 

perception diagnosticity will further affect their willingness to purchase (β = 0.31, p < 0.001). This shows that 

consumers can deepen their judgment on product attributes by imagining the scene of their own experience, and 

ultimately promote their recognition and purchase of products. 

 

 

Figure 2.  Results of structural modeling analysis 

 

5.2.2 Indirect effect analysis 

We need to explore the mediating role of mental imagery and perceived diagnosticity in the relationship 

between visual cues and purchase intention, using bootstrapping in Amos23.0. First we examined whether visual 

cues have a mediating effect on purchase intention. Bootstrapping Results show that under the 95% confidence 

interval, the results of the intermediary test do not include 0 ([0.343, 0.703]), which indicates that is a mediating 

effect between visual cues and purchase intention. This indicates that the influence of visual cues on purchase 

intention was partly mediated by mental imagery and perceived diagnosticity. Then we examined the significance 

of three indirect paths between visual cues and purchase intention, and examined the specific indirect effects by 

PRODCLIN2 software, that computes confidence limits for the specific indirect path, and it can be used to obtain 

more accurate confidence limits for the indirect effect. The results are shown in the Table. We can find all the three 

indirect paths were significant, for 0 is not included in the confidence interval of any in direct paths. The path 

"VC->MI->PI" has the largest indirect effect, which accounted for 49.7% indirect effects of the information 

visualization and the purchase intention, so this path can be pursue as the best indirect path. Other path 

"VC->PD->PI" and "VC->MI->PD->PI" means perceived Diagnosticity, mental imagery and perceived 

diagnosticity mediate the relation between visual cues and purchase intention. 
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Table 6.  Mediating effect test results 

Indirect path Mackinnon 

Prodclin2  95%CI 

Lower    Upper 

Specific indirect 

effects 

VC->MI->PI 0.098   0.411 0.298/0.600=0.497 

VC->PD->PI 0.013   0.198 0.101/0.600=0.168 

VC->MI->PD->PI   VC->MI->PD 

                  MI->PD ->PI 

0.304   0.771 

0.095   0.409 

0.201/0.600=0.335 

 

6. CONCLUSION AND RECOMMENDATION  

 

6.1 Conclusion  

This paper reveals the intermediate mechanism and influence process of visual cues of e-WOM on 

consumers' purchasing intentions, and validates influence of visual cues of e-WOM on consumers through 

structural equation modeling. The role of mental imagery, perceived diagnosticity and purchase intention, and 

further verification of mental imagery promotes consumers' perception of diagnosticity and their purchase 

intention. 

 

6.2 Recommendation  

Previous studies are mostly on the comparative study of specific e-WOM forms such as text and pictures. 

This paper constructs the corresponding research model based on the formal characteristics of e-WOM, and 

discusses its influence on consumers' willingness based on the perspective of mental imagery processing. 

Through empirical research and data analysis, it is found that in marketing practice, marketers can present 

various forms of e-WOM on the corresponding e-commerce platform, promote users' imagination of their own 

experience products, and narrow the distance between consumers and products. At the same time, the rich 

amount of information will also reduce the uncertainty of consumers' judgment on products and promote 

decision-making process of consumers. 

 

6.3 Limitation and future work  

There are still some limitations in this study. The experimental samples in this paper are all college students. 

Whether the research conclusions are extended to other groups needs further verification; this paper does not 

discuss the impact of product types on the final results. For sensory products, the impact of vivid e-WOM 

information on consumers' willingness Whether the role is more significant is not known; in addition to mental 

imagery, whether there are other factors will also affect the will of consumers, it is the problem we will explore 

later. 
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Abstract: The objective of this work is to find what kind of pictures will evoke more mental imagery of the potential 

travelers and make them more likely to choose the destination for their next trip. The study use the psychological theory of 

mental imagery and the self-categorization theory to build 7 hypothesis. Two online experiments will be manipulated to test 

these hypothesis of the study. The findings could help the destination managers to design and show different kinds of 

pictures on their website to certain potential travelers. 
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1. INTRODUCTION 

Mental imagery is a familiar experience in our daily life. Many advertisements can evoke consumers’ 

mental imagery, for example, a restaurant ad shows the delicious food and consumers will image themselves 

tasting it in their own mind. Mental imagery is a psychological concept like ‘seeing with the mind’s eye or 

hearing with the mind’s ear’ (Kosslyn, Ganis. & Thompson 2001 p635)
[1]

. It reflects the sensory or perceptual 

experience process by representing in an individual’s working memory in terms of ideas, feelings, and memories 

(MacInnis & Price 1987)
[2]

. The auditory, visual, haptic and gustatory stimuli are all can evoke mental imagery, 

and visual imagery is the most dominant. 

Mental imagery theory has been used to many subjects especially in consumer behavior. Researchers have 

stimulate pictures, text, sound and so forth to evoke consumers' mental imagery in print advertisement (Babin 

and Burns 1997; Burns et al. 1993)
 [3][4]

, radio advertisement (Bone and Allen, 1992)
[5]

 and even in online 

retailing (Yoo and Kim 2014)
[6]

. The prior literature suggests mental imagery processing influences consumer 

decision making (Babin & Burns 1997; Bone & Ellen 1992) 
[3][5]

and it usually plays a significant role in 

mediating ad-evoked feelings and attitudes (Bone & Ellen  1992; Burns et al.,1993)
[5][3]

. It could also form 

stronger attitude because of its high elaboration quality (Haugtvedt & Petty 1992)
[7]

.  

There are also some researches focused on tourism advertisement. Miller and Marks (1997) examined the 

influence between photograph, electronically altered and water color rendition to mental imagery and attitude
[8]

. 

Walters et al. (2007) tested the effects of picture and text as print ad stimuli to evoke participants consumption 

vision when they make a decision to take on a holiday
[9]

. Travelers’ emotional and experiential needs are 

relevant in pleasure-seeking and destination choice behavior (Goossens 2000)
[10]

. So potential travelers will also 

experience the destination in their mind’s eye when they are engaged in mental imagery processing as similar as 

the product purchase decision making. Mental imagery would influence traveler's destination choice (Oh, Fiore, 

and Jeoung 2007)
[11]

 and form a strong attitude even when the destination suffered a negative crisis(Lee & 

Gretzel 2012)
 [12]

. 

Many potential travelers search information about a destination through the internet which has 

fundamentally reshaped the way tourism related information is distributed and the way people plan for and 
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consume travel (Buhalis & Law, 2008)
 [13]

. The destination Website would be the first step for potential travelers 

form a general image about the destination. So it is important for tourism marketers to understand what types of 

stimuli on a destination Web site would efficiently induce mental imagery. Recent study has examined 

imagery-eliciting Web site features including picture (picture vs. no-picture), text (narrative vs. expository) and 

sound (sound vs. no sound) which could influence mental imagery processing and persuasion effect (attitude 

strenghth, confidence and attitude resistance) on destination Websites (Lee and Gretzel, 2012)
[12]

. The result 

shows that only picture has the significant influence to travelers mental imagery. But another study identified 

sensory descriptions (vs. function description) as textual elements could encourage mental imagery processing 

(Lee et al. 2010)
[14]

. 

So the studies presented in this paper will reexamine the influence of pictorial and textual features on the 

Website. Prior researches usually test the picture influence using a destination scene picture on the Website 

compared with no picture group. But the destination Websites must have present pictures on their front page as 

we know now. So what kind of pictures will influence more to potential travelers is still an outstanding problem. 

Even more, accompany with the rapid growth of international tourism (outbound tourism reached 9.97 million 

passengers, an increase of 4.7% in 2014
3
), managers are eager to know what difference about travelers from 

different countries and how to persuade them from different cultural background.  

This study focuses on the persuasion effect (consumer attitude) of travel destination Websites, because it is 

usually the most useful communication channel to foreign potential travelers to get general information about 

the destination first. Two experiments will be manipulated in this research to find the features which would 

foster strong attitude by eliciting mental imagery processing.  

 

2. CONCEPTUAL DEVELOPMENT 

 

2.1 Mental imagery processing and consumption vision 

Mental imagery processing refers to a psychological process engaged in the representation of nonverbal 

information in an individual's working memory in terms of ideas, feelings, and memories (MacInnis & Price 

1987)
[2]

. When individuals exposed in such a stimuli as auditory, visual, haptic, or gustatory, they will imagine a 

scene by descriptions contained in the stimuli. Especially when the visual stimuli contained a consumption 

vision, consumers may image self interacting with a product and experiencing the consequences of its use 

(Philips, Olson, & Baumgartner 1995)
[15]

. Escalas (2004) refers to this process as mental simulation, which 

entails the cognitive construction of hypothetical scenarios, including rehearsals of likely or less likely future 

events, realistically reexperiencing or reconstructing past events mixing in hypothetical elements
[16]

. It could 

form consumers' positive affection and further influence the success of an advertisement in persuading. 

Consumption vision is a special form of mental imagery that could entail conscious representations of the self 

experiencing future consumptive situations (Philips, Olson, & Baumgartner 1995; Walters et al. 2007)
[15][9]

.  

There is such a stimuli as pictures, words, sound effects, and, more literally, instructions of advertising 

messages can evoke mental imagery (Babin & Burns 1997; Bone & Allen 1992; Fennis, Das, & Fransen 

2012)
[3][5][17]

. Print advertisements and websites usually use pictures and text as basic forms of communication 

(Singh & Dalal 1999)
[18]

. In tourism research, Lee et al. (2010) identified sensory descriptions (not sound) on 

destination Web sites as textual elements that encourage mental imagery processing
[14]

. Furthermore, Walters et 

al. (2007) considered tourist consumption visions would influence information search stage of the decision 

process
[9]

. 

According to these prior researches, we put forward the hypothesis as follows: 

                                                        
3 2014 annual statistics published by Germany IPK international tourism consulting company. 



284             The Eighteenth Wuhan International Conference on E- E-business Strategy & Online Marketing 

H1: Consumers experience greater mental imagery when exposed to destination picture with persons 

enjoying the journey on the website, in comparison to destination scenery only. 

H2: Consumers experience greater mental imagery when exposed to text with sensory descriptions on the 

website, in comparison to function descriptions. 

H3: Consumers experience greater mental imagery when exposed to destination picture with people 

enjoying the journey and sensory descriptions on the website, in comparison to other groups. 

 

2.2 Self-categorization theory  

Self categorization is an important approach in social identity theory, which holds that self concept is a set 

of cognitive characterization about individual on their selves and existed in the form of self categorization. It is a 

cognitive group of the same stimulus category (consistent, similar, equivalent, and alternative) including oneself 

compared to the other stimulus categories (Turner 1987)
[19]

. It is a social group theory which seeks to explain 

how individuals become unified into a group and capable of collective behavior. Any individual has multiple 

self concepts. For any given person, group categorization may occur on ethnicity, gender, age, occupation, 

economic status and so forth. Specific self-concept can be excited in a specific situation (Bruner 1957)
[20]

. 

Self-categorization theory has been applied in a wide variety of domains such as group-based emotions, 

intergroup forgiveness, attitudes prediction and behaviors prediction (see Hornsey 2008)
[21]

. Research has 

demonstrated that individuals are typically more persuaded by messages from their in-group than by messages 

from the out-group (Mackie et al. 1990)
[22]

. Smith and Henry (1996) finds more evidence about it that they 

verified participants could make judgment faster when they are represented in-group and further concluded as 

information about our in-groups can become part of our self-concepts
[23]

. People can assumption other members 

agree as their own in-group because they are similar in some kind (Allen & Wilder 1978)
[24]

. In addition, 

messages coming from in-group sources may be seen as particularly credible or informative, leading people to 

systematically process such messages (Wyer 2010)
[25]

. 

From this self-concept perspective, individuals feeling a greater degree of this social identity will be more 

willing to purchase locally manufactured goods(Lantz & Loeb 1998)
 [26]

. And when a person engages in a 

process of self-categorization and uses ethnic criteria as the basis for this categorization, ethnic self-awareness 

will occur. In Forehand and Deshpandé's experinments(2001), participants responded more favorably to 

same-ethnicity spokespeople and advertising that targeted their ethnicity
[27]

. Appiah(2007) tested the 

effectiveness of testimonial advertisements on black and white browsers' evaluations of a high-end product on a 

commercial website and found that white browsers respond no differently to a commercial site with the black 

character, white character, or no testimonial advertisement; but black browsers do respond differently, that they 

are more believed the website is targeted them and responded more positive attitude on black character 

testimonials
[28]

.  

So we put forward the hypothesis 4 5 and6: 

H4：Consumers experience greater mental imagery when exposed to destination picture with persons in 

their group on the website, in comparison to out-group persons. 

H5：Consumers experience greater mental imagery when exposed to text with their native language on the 

website, in comparison to Official (English) language. 

H6: Consumers experience greater mental imagery when exposed to destination picture with persons in 

their group and native language descriptions on the website, in comparison to other groups.  

 

2.3 Mental imagery and the persuasion effect 

Mental imagery could influence consumers' decision-making. Researchers have found that mental imagery 
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has a positive influence on consumer attitudes and leads to greater confidence that events will unfold as 

expected (MacInnis & Price 1990)
[29]

. It has been shown to affect the persuasion power of the advertisement’s 

message and is often accompanied by strong affective responses (Green & Brock 2000)
[30]

. 

With regard to the tourism purchase, Goossens (2000) provided visual and vivid information on pleasure 

destination attributes will increase both the consumers’ involvement and their ability to perceive more 

differences in service supply
[10]

. And mental imagery evoked by concrete pictures of destination in a travel 

advertisement could influence traveler's purchasing decisions (Oh, Fiore, &Jeoung 2007; Walters et al. 

2007)
[11][9]

, enhances behavioral intentions and communication effects (Lee & Gretzel 2012)
[12]

. So we put 

forward the hypothesis 7: 

H7：Consumers will enhance greater travel intention when they experience greater mental imagery. 

 

3. RESEARCH DESIGN  

 

3.1 Methodology 

Two experiments will be manipulated to test the above hypothesis. The first experiment uses a 2 (picture: 

destination picture vs. destination picture with people) ×2 (text: narrative text vs. expository text) 

between-subjects factorial design to test the hypothesis 1, 2, 3 and 7. The second experiment uses another 2 

(destination picture with people: in-group vs. out-group) ×2 (text language: native vs. official) between-subjects 

factorial design to test the hypothesis 4, 5, 6 and 7. 

 

3.2 Scale 

Mental imagery use the three dimensions (vividness, quantity, and elaboration) to measure the imagery 

processing, which was modified by Babin and Burns (1998)
[31]

. Behavior intension will be measured by 3 

questions: likelihood to visit a certain place in next 12 months, intend to visit the destination in next 12 months, 

want to visit the destination. All the items will use a 7-point Likert items (l=strongly disagree and 7=strongly 

agree) to measure. 

 

3.3 General discussion and implications 

The research is based on psychological theory of mental imagery and the self-categorization theory. Prior 

research of mental imagery paid more attention on the print ad and for the tangible product. We focus on the 

intangible products' (travelling destination) online showing, and want to find what kind of picture will evoke 

more mental imagery and consumer's travel intension. It could be used to make the travel destination Website 

more special for certain kinds of travelers. 
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Abstract: The logistics problem is the key issue that restricts the development of agricultural products e-commerce. Through 

the analysis of the competitiveness of agricultural products e-commerce logistics, the advantages and disadvantages of the 

development of agricultural products e-commerce in the region can be obtained, and the suggestions and countermeasures 

for adapting to the development of the region are proposed. This paper applies the information Ecological niche breadth 

measurement method to measure the e-commerce logistics index of agricultural products in each province, and takes Shanxi 

Province as an example to analyze the competitiveness of agricultural products e-commerce logistics, and proposes targeted 

countermeasures and suggestions. 
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1. MEASUREMENT BASIS OF INFORMATION ECOLOGICAL NICHE OF AGRICULTURAL 

PRODUCTS E-COMMERCE LOGISTICS 

The concept of niche was proposed by ecologist RH Johnson in 1910, and its connotation is enriched and 

expanded
[1]

. Its meaning refers to the position of a population in its ecosystem, its position in time and space, 

and its function relationship and role with related populations. It contains the universal laws of survival and 

competition of ecological units (individuals, populations or species), which are not only applicable to the 

biological world, but also widely used in the fields of economy, management, education, tourism, science and 

technology
[2][3]

. 

The information ecological niche of agricultural products e-commerce logistics
[4]

 in the provinces and 

regions refers to the position, function and relationship with the external environment of the agricultural 

e-commerce logistics of the provinces and regions in the national e-commerce logistics information ecosystem. 

On the one hand, it reflects the specific status quo, organizational structure, connection mode and functional 

relationship of human resources, resources and information of agricultural products e-commerce logistics in 

various provinces and regions, and also reflects the interaction with other components in the e-commerce 

logistics information ecosystem. The state reflects the adaptability of the external environment. 

Information ecological niche breadth
[5]

, also known as information ecological niche size, is one of the 

evaluation indicators of information ecological niche, reflecting the status of species or population adaptation to 

the environment or the extent of resource utilization. The information ecological niche breadth can be defined as 

the sum of the proportion of resources occupied by information individuals in each dimension when resources 

are limited. The information niche width can be described by “wide” and “narrow”. The wide information 

ecological niche of an individual information that the information individual has a large number of resources 

available, and the environmental adaptability and resource coordination are high and the competitiveness is 
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strong. Once resources are scarce or intensified in a resource dimension, they can be supplemented by adding 

additional resources. The narrow information ecological niche of information individual information indicates 

that the information resources available to the information individual are small, the environmental adaptability 

and resource coordination are low, and the competitiveness is weak. 

The information ecological niche breadth is measured from three dimensions: functional niche, resource 

niche and spatiotemporal niche
[6]

. The dimension of information function niche refers to the type of information 

role and the number of information functions and the types and quantity of service objects. Generally includes 

information dissemination capabilities, information acquisition capabilities, and logistics capabilities. The 

dimension of information resource niche refers to the type and quantity of information resources that 

information people occupy in the information environment. Generally includes customer resources, capital 

resources, human resources, hardware and software resources. The spatial and temporal niche of information 

refers to the amount of space occupied by the information person in the information environment and the size of 

the occupied space and the length of the possession time. Generally, it includes geographic coverage, population 

coverage, and mobile carrier support rate. Based on the dimension of information niche, this paper selects seven 

main indicators to measure the niche breadth of agricultural e-commerce logistics information in provinces. 

Among them, the top 100 e-commerce brand of agricultural products and the top 100 cold chain logistics 

enterprises are selected from the niche dimension of information function. The total agricultural output value, 

fixed asset investment and talent quantity are selected from the niche dimension of information resources, and 

the Internet broadband coverage and logistics line coverage rate. Choose from the spatial and temporal niche 

dimension of information. 

This paper introduces the information ecological niche theory into the analysis of agricultural products 

e-commerce logistics, analyzes the information ecological niche breadth occupied by agricultural e-commerce 

logistics in the national e-commerce logistics information ecosystem. And takes Shanxi agricultural products 

e-commerce logistics as an example, conduct competitive analysis and propose targeted countermeasures and 

recommendations. 

 

2. MEASUREMENT OF INFORMATION ECOLOGICAL NICHE BREADTH OF  

COMPETITIVENESS INDICATORS  

 

2.1 Data source 

This paper selects 7 main indicators of competitiveness of gross agricultural output value, fixed assets 

investment, top 100 e-commerce brand of agricultural products, top 100 cold chain logistics enterprises, Internet 

broadband coverage, logistics line coverage and number of talents for the 2017 national agricultural product 

e-commerce logistics information ecological niche breadth Make measurements (excluding Hong Kong, Macao 

and Taiwan). Taking into account the authority, reliability and accessibility of the data, the data of information 

ecological niche breadth measurement of agricultural e-commerce logistics are collected from the data of the 

National Bureau of Statistics, the agricultural e-commerce data of the Ali Research Institute and China Logistics 

Technology Association Cold Chain Logistics Professional Committee
[7][8][9]

. The specific data is shown in Table 

1.  
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Table 1. E-commerce logistics data of agricultural products in various provinces and regions 

      Index 

Province 

 
Gross 

agricultural 

output value 

Fixed assets 
investment 

Top 100 
e-commerce 

brands of 

agricultural 
products 

Top 100 

cold chain 
logistics 

enterprises 

Internet 

broadband 

coverage 

Logistics 

line 

coverage 

Number of 
talents 

Guangdong 3134.44  3032.32  5.00  12.00  100.00  100.00  81.13  

Shandong 4641.35  2982.16  6.00  7.00  100.00  100.00  49.39  

Shanghai 148.53  944.86  1.00  22.00  100.00  100.00  51.08  

Henan 4577.16  1944.56  3.00  8.00  100.00  100.00  45.84  

Hubei 2921.27  2794.23  3.00  8.00  96.00  100.00  34.97  

Fujian 1782.01  2498.55  7.00  6.00  100.00  100.00  23.40  

Beijing 145.20  761.37  2.00  8.00  100.00  100.00  58.23  

Jiangsu 3714.64  2542.29  7.00  1.00  100.00  100.00  49.64  

Sichuan 3710.97  3704.34  4.00  2.00  95.00  100.00  40.43  

Liaoning 1859.55  652.69  4.00  5.00  100.00  100.00  35.16  

Zhejiang 1521.19  2577.43  11.00  1.00  100.00  100.00  31.53  

Chongqing 1151.77  1628.87  2.00  4.00  100.00  94.60  26.49  

Anhui 2234.14  1614.16  6.00  1.00  100.00  100.00  22.93  

Heilongjiang 2873.86  1127.92  3.00  2.00  94.00  100.00  27.13  

Hunan 3255.11  1944.41  2.00  2.00  99.00  98.60  23.99  

Shanxi 2027.56  1576.64  4.00  1.00  96.00  100.00  28.31  

Yunnan 1943.65  2560.50  8.00  0.00  100.00  100.00  17.31  

Guangxi 2347.90  1823.95  5.00  0.00  99.90  100.00  19.43  

Xinjiang 2163.11  836.14  4.00  1.00  95.00  100.00  16.61  

Shanxi 958.11  881.73  3.00  1.00  90.20  100.00  23.45  

Jiling 1231.98  1162.75  3.00  1.00  100.00  100.00  16.07  

Jiangxi 1446.89  958.30  2.00  1.00  99.00  100.00  20.30  

Hebei 3459.39  2081.28  0.00  0.00  97.20  100.00  28.67  

Tianjing 244.31  727.51  0.00  2.00  100.00  100.00  14.67  

Neimenggu 1415.07  1427.71  0.00  2.00  62.50  83.10  22.78  

Ningxia 311.89  357.42  1.00  2.00  100.00  91.80  3.67  

Gansu 1274.71  1100.04  1.00  0.00  93.00  99.90  12.80  

Guizhou 1888.64  1779.92  0.00  0.00  97.50  100.00  11.99  

Hainan 695.64  467.06  1.00  0.00  100.00  100.00  6.97  

Qinghai 155.52  589.92  1.00  0.00  94.40  100.00  4.28  

Xizang 52.23  542.30  1.00  0.00  83.00  95.80  0.86  

 

2.2 Measurement methods 

The calculation formulas for information ecological niche width are mainly Levins formulas (including 

Simpson index formula and Shannon-Wiener index formula), Hurlbet formula, Schoener formula, Petraitis 

formula, Smith formula, Pielou formula, mapping function model and Yu Shixiao formula, Wait. It has been 

shown in the literature that in these formulas, the Shannon-Wiener index formula can better reflect the objective 

situation of the information ecological niche breadth contrast relationship
[10][11][12]

. This paper uses this formula 

to calculate the information ecological niche breadth of agricultural products e-commerce logistics in all 

provinces and regions of China. Its function model is shown in formula (1): 

ln
ij ij ij

B P P 
                                          (1) 
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The ij
B  Indicates the information ecological niche breadth of the agricultural product e-commerce 

logistics in the i province under the resource j, indicating the proportion of the resource j used by the i province 

to the total number of resources. 

 

2.3 Determination of indicator weights 

Different indicators have different influences on the information ecological niche of agricultural products 

e-commerce logistics in the provinces. Therefore, the weight of each indicator needs to be determined. In this 

paper, the principal component analysis method is used to determine the weight value of each index, so as to 

more accurately measure the total width value of the eco-location of agricultural products e-commerce logistics 

information in each province
[13][14]

. 

Principal Component Analysis of 7 Indicators in Table 1 by SPSS Analysis Software
[15]

. The total variance 

and composition matrix obtained are shown in Table 2 and Table 3. 

 

Table 2. Explains the total variance 

Componen

ts 

Initial eigenvalue Extract square sum loading Rotation square sum loading 

Total Percentage of 

variance% 

Cumulative 

percentage % 

Total Percentage of 

variance% 

Cumulative 

percentage % 

Total Percentage of 

variance% 

Cumulative 

percentage % 

1 3.012 43.025 43.025 3.012 43.025 43.025 2.309 32.984 32.984 

2 1.464 20.912 63.936 1.464 20.912 63.936 1.837 26.246 59.230 

3 1.333 19.045 82.981 1.333 19.045 82.981 1.663 23.752 82.981 

4 .596 8.512 91.494       

5 .242 3.462 94.955       

6 .207 2.959 97.914       

7 .146 2.086 100.000       

 

Table 3. Component matrix 

 Components 

1 2 3 

Gross agricultural output value  .724 -.309 -.364 

Fixed assets investment .788 -.366 -.343 

Top 100 e-commerce brands of agricultural products .673 .080 -.393 

Top 100 cold chain logistics enterprises .404 -.247 .841 

Internet broadband coverage .579 .719 .168 

Logistics line coverage .582 .719 .055 

Number of talents .758 -.366 .435 

 

It can be seen from Table 2 that the cumulative variance contribution rate of the first three principal 

components reached 82.981%, exceeding80%. Therefore, the first three principal components can basically 

reflect the information of all indicators.The number of loads of the first three principal components for all 

indicators can be seen from Table 3. It reflects how each index is expressed by three principal components. 

Table 4 gives the principal components expressed by linear combinations of indicator. Based on this, the 

weight values of each indicator are calculated and normalized, as shown in Table 4. 



292            The Eighteenth Wuhan International Conference on E- E-business Strategy & Online Marketing 

Table 4. Weights of indicators 

The coefficient of the indicator in each linear combination 

Weights 
Normalized 

weight 
 Components 

 1.0000 2.0000 3.0000 

Gross agricultural output value 0.4172 -0.2554 -0.3153 0.8100 0.0540 

Fixed assets investment 0.4540 -0.3025 -0.2971 1.0182 0.0617 

Top 100 e-commerce brands of agricultural products 0.3878 0.0661 -0.3404 -0.1942 0.0947 

Top 100 cold chain logistics enterprises 0.2328 -0.2041 0.7284 -0.2802 0.1604 

Internet broadband coverage 0.3336 0.5942 0.1455 4.0838 0.2416 

Logistics line coverage 0.3353 0.5942 0.0476 12.4741 0.2270 

Number of talents 0.4368 -0.3025 0.3768 -0.8029 0.1606 

 

2.4 Measurement results 

According to the measurement formula, the breadth value of each indicator in each province and region is 

calculated, and then the total breadth of the information ecological niche of agricultural products e-commerce 

logistics in each province is obtained by simply adding the weights of each indicator. As shown in Table 5. 

 

Table 5. Information ecological niche width of agricultural products e-commerce logistics in various provinces 

and region 

      Index 

Provdince 

Gross 
agricultural 

output value 

Fixed 

assets 

investme
nt 

Top 100 

e-commerce 
brands of 

agricultural 

products 

Top 100 

cold chain 

logistics 
enterprises 

Internet 
broadband 

coverage 

Logistics 
line 

coverage 

Number of  

talents 

Total 

width 

Guangdong 0.1554  0.1708  0.1498  0.2544  0.1136  0.1117  0.2243  0.1627  

Shandong 0.1994  0.1690  0.1688  0.1861  0.1136  0.1117  0.1654  0.1464  

Shanghai 0.0150  0.0754  0.0461  0.3331  0.1136  0.1117  0.1690  0.1432  

Henan 0.1977  0.1269  0.1052  0.2021  0.1136  0.1117  0.1575  0.1390  

Hubei 0.1483  0.1620  0.1052  0.2021  0.1104  0.1117  0.1313  0.1335  

Fujian 0.1053  0.1505  0.1861  0.1688  0.1136  0.1117  0.0989  0.1284  

Beijing 0.0147  0.0641  0.0782  0.2021  0.1136  0.1117  0.1837  0.1269  

Jiangsu 0.1736  0.1522  0.1861  0.0461  0.1136  0.1117  0.1659  0.1232  

Sichuan 0.1735  0.1937  0.1288  0.0782  0.1095  0.1117  0.1449  0.1212  

Liaoning 0.1086  0.0570  0.1288  0.1498  0.1136  0.1117  0.1318  0.1196  

Zhejiang 0.0940  0.1536  0.2428  0.0461  0.1136  0.1117  0.1222  0.1174  

Chongqing 0.0766  0.1121  0.0782  0.1288  0.1136  0.1074  0.1081  0.1083  

Anhui 0.1235  0.1114  0.1688  0.0461  0.1136  0.1117  0.0975  0.1054  

Heilongjiang 0.1467  0.0860  0.1052  0.0782  0.1087  0.1117  0.1100  0.1050  

Hunan 0.1593  0.1269  0.0782  0.0782  0.1128  0.1106  0.1007  0.1049  

Shanxi 0.1154  0.1096  0.1288  0.0461  0.1104  0.1117  0.1134  0.1028  

Yunnan 0.1120  0.1530  0.2021  0.0000  0.1136  0.1117  0.0793  0.1002  

Guangxi 0.1279  0.1214  0.1498  0.0000  0.1135  0.1117  0.0864  0.0952  

Xinjiang 0.1208  0.0688  0.1288  0.0461  0.1095  0.1117  0.0769  0.0945  

Shanxi 0.0667  0.0716  0.1052  0.0461  0.1056  0.1117  0.0991  0.0921  

Jiling 0.0805  0.0880  0.1052  0.0461  0.1136  0.1117  0.0751  0.0920  

Jiangxi 0.0906  0.0762  0.0782  0.0461  0.1128  0.1117  0.0892  0.0913  

Hebei 0.1658  0.1330  0.0000  0.0000  0.1113  0.1117  0.1144  0.0878  
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      Index 

Provdince 

Gross 

agricultural 

output value 

Fixed 

assets 
investme

nt 

Top 100 
e-commerce 

brands of 

agricultural 
products 

Top 100 

cold chain 
logistics 

enterprises 

Internet 

broadband 

coverage 

Logistics 

line 

coverage 

Number of  
talents 

Total 
width 

Tianjing 0.0226  0.0619  0.0000  0.0782  0.1136  0.1117  0.0701  0.0816  

Neimenggu 0.0892  0.1021  0.0000  0.0782  0.0808  0.0978  0.0970  0.0810  

Ningxia 0.0276  0.0355  0.0461  0.0782  0.1136  0.1051  0.0235  0.0757  

Gansu 0.0826  0.0844  0.0461  0.0000  0.1079  0.1116  0.0632  0.0756  

Guizhou 0.1098  0.1194  0.0000  0.0000  0.1116  0.1117  0.0601  0.0753  

Hainan 0.0522  0.0439  0.0461  0.0000  0.1136  0.1117  0.0394  0.0690  

Qinghai 0.0156  0.0527  0.0461  0.0000  0.1091  0.1117  0.0267  0.0644  

Xizang 0.0062  0.0494  0.0461  0.0000  0.0995  0.1083  0.0070  0.0575  

 

The result shows: 

With the interval of 0.01, the provinces and regions of the country can be roughly divided into four 

categories. 

The first category of information ecological niche width is between 0.12-0.17: includes nine provinces and 

regions, including Guangdong, Shandong, Shanghai, Henan, Hubei, Fujian , Beijing, Jiangsu and Sichuan. The 

development of each ecological niche in each province is relatively balanced and highly coordinated. The 

overall agricultural product e-commerce logistics has a wide information ecological niche and is highly 

competitive in the national agricultural e-commerce logistics. The second category of information ecological 

niche width value is between 0.10 and 0.12: includes 8 provinces and regions about Liaoning, Zhejiang, 

Chongqing, Anhui, Heilongjiang, Hunan, Shaanxi and Yunnan. The development of each dimension of the 

information ecological niche in each province is general and the coordination is general. In addition to the low 

information ecological niche width of individual indicators in the provinces in this category, the information 

ecological niche width of other indicators is at a higher value. The overall agricultural product e-commerce 

logistics has a relatively wide information ecological niche and is relatively high competitive in the national 

agricultural e-commerce logistics. The third category of information ecological niche width value is between 

0.08-0.10: includes eight provinces and regions of Guangxi, Xinjiang, Shanxi, Jilin, Jiangxi, Hebei, Tianjin and 

Neimenggu. The development of each dimension of the information ecological niche in each province is 

relatively poor and the coordination is relatively poor. Except for the better development of individual indicators 

in these eight provinces and regions, the remaining indicators have developed relatively poor. The overall 

agricultural product e-commerce logistics information ecological niche is relatively narrow, and its 

competitiveness in agricultural e-commerce logistics is relatively weak. The fourth category of information 

ecological niche width value is between 0.05 and 0.08: includes Ningxia, Gansu, Guizhou, Hainan, Qinghai, and 

Xizang.The provincial information ecological niche development balance in this category is poor and the 

coordination is also poor. At the same time, the information ecological niche width value of each dimension is 

low, which is at a disadvantage in the development of national agricultural e-commerce logistics. 

 

3. TAKING SHANXI PROVINCE AS AN EXAMPLE FOR TARGETED ANALYSIS 

 

3.1 Analysis of competitiveness indicators 

Firstly, from the perspective of seven indicators, the information ecological niche breadth value of gross 

agricultural output value in Shanxi Province is 0.667, which is at a low level nationwide, indicating that the 

overall level of agricultural development in Shanxi Province is low; the information ecological niche breadth of 
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fixed assets investment value of 0.0716, the number one in Guangdong Province is more than twice that of 

Shanxi Province, indicating that the government is insufficient in the investment in agricultural products 

e-commerce logistics; the information ecological niche breadth of the top 100 e-commerce brands of 

agricultural products is 0.1052. In the middle position in the country, it shows that Shanxi Province has achieved 

good results in developing agricultural product e-commerce brands; the information ecological niche breadth of 

the top 100 cold chain logistics enterprises is 0.0461, which is in the middle-lower position nationwide. It shows 

that the development of agricultural products logistics technology in Shanxi Province is relatively slow, which 

restricts the development of agricultural products e-commerce logistics; the information ecological niche 

breadth of Internet broadband coverage is 0.1056, which is in a lower position nationwide, indicating that 

Shanxi Province has shortcomings in the construction of Internet infrastructure; information ecological niche 

breadth value of logistics line coverage 0.1117, up to 100% coverage; number of talents information ecological 

niche breadth is 0.0991, in the middle position in the country. Secondly, from the overall point of view, the 

information ecological niche value of agricultural products e-commerce logistics in Shanxi Province is 0.0921, 

which is 0.07 different from the first Guangdong Province, 20 in 31 provinces and cities in the country, and 5th 

in the central region. The overall agricultural product e-commerce logistics information ecological niche is 

relatively narrow, the competitiveness is relatively weak, and the logistics industry is developing slowly. 

 

3.2 Suggestions and countermeasures 

From the analysis of competitiveness indicators, we can see that Shanxi Province has reached 100% in the 

coverage of logistics routes, and is in the middle of the country in terms of top 100 e-commerce brands of 

agricultural products and number of talents. while in terms of gross agricultural output value, investment in 

fixed assets, top 100 enterprises in cold chain logistics and broadband coverage of the Internet, it is in a lower 

position in the whole country. In view of the above situation, this paper puts forward some pertinent suggestions 

and countermeasures. 

Strengthen investment in fixed assets
[16]

. Give full play to the leading role of the government, the 

government should increase investment in fixed assets in agricultural e-commerce logistics, ensure that 

investment and development level grow synchronously. Improve the construction of logistics system of 

agricultural products e-commerce. For Shanxi Province, the main task is to improve the logistics distribution 

technology, especially cold chain distribution. Promoting infrastructure construction. To speed up the 

construction of Internet infrastructure in rural areas, government subsidies, bandwidth enhancement and 

additional servers will be subsidized to build a suitable network platform for e-commerce transactions in areas 

with large output of agricultural products and demand for online sales. In addition, we need to constantly 

strengthen the brand of agricultural e-commerce. Although Shanxi's agricultural products e-commerce brand is 

in a good position, it still needs to make continuous progress. At the same time, we are constantly introducing 

talents for the construction of agricultural e-commerce informatization. Increase the construction of logistics 

talents for agricultural products e-commerce, and build a high-quality, professional and comprehensive talent 

team. 

 

4. RESEARCH SUMMARY 

1. This paper only takes Shanxi Province as an example to analyze the competitiveness of e-commerce 

logistics of agricultural products. The method can be extended to other provinces and regions for analysis. 

2. In the selection of indicators, only seven representative indicators were selected, and the other indicators 

with less influence were not listed. The specific calculation process of determining weight by principal 

component analysis method is limited to the length without detailed description. 
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Abstract: Enterprises are beginning to involve the fresh produce industry, but most companies have withdrawn from the 

fresh produce industry due to poor performance. This shows that there are many problems with e-commerce of fresh produce. 

In particular, the business model of e-commerce for fresh produce is a major factor constraining its development. This article 

takes Hema Supermarket as an example to analyze its business model. It summarizes the areas that can be used for product 

control, power distribution system construction, platform operation, etc., and provides reference and reference for the 

operation of fresh agricultural products. 

 

Key words: fresh product; e-commerce; business model; Hema Supermarket 

 

1. INTRODUCTION 

In recent years, as people's demand for convenience has increased, more and more e-commerce platforms 

have begun to enter the fresh agricultural market. There are three types of e-commerce for fresh produce, 

namely Tmall Fresh, JD.com and other comprehensive fresh produce; fresh produce e-commerce and 

self-operated fresh agricultural bases, such as the Tuotuo Commune, I buy the net; and the traditional 

“supermarket O2O” Fresh e-commerce." Although China's fresh agricultural products e-commerce market has 

developed rapidly and formed a relatively stable market structure, from the perspective of the overall industry, 

China's fresh agricultural products e-commerce platform has not formed a strong market competitiveness. Even 

a comprehensive e-commerce platform like Tmall and JD has not achieved outstanding results in the fresh food 

field. Because the fresh product itself has short storage time and perishable characteristics In the distribution, 

there are many problems such as many distribution links, high transportation costs and high damage rate, which 

seriously restricts the development of fresh agricultural products. Therefore, in order to fundamentally improve 

the operational dilemma of fresh agricultural products, it is necessary to find a business model suitable for the 

characteristics of fresh agricultural products. 

 

2. LITERATURE REVIEW 

With the development of e-commerce of fresh agricultural products, many scholars have studied the 

e-commerce of fresh agricultural products, and have achieved relatively fruitful research results. Li Hong and 

Shang Yonghua (2014) pointed out from the perspective of improving the sales and distribution of domestic 

agricultural platforms, pointed out the irreplaceable role played by the supply and marketing cooperatives in the 

e-commerce marketing model of fresh agricultural products, and proposed the development proposal for 

building a large platform for supply and marketing
[1]

.Wu Chuanshu (2015) conducted an analysis of the 

development model of foreign fresh produce e-commerce, and proposed suggestions for the development of 

domestic fresh produce e-commerce
[2]

.Zhou Hao, Ke Xianwen, Wang Lizhen (2016) studied the problems 

existing in e-commerce packaging of fresh produce, and proposed a solution to the problems in current 

e-commerce packaging
[3]

. Liu Jianxin, Wang Keshan, Zhang Chunlin (2016) analyzed the main problems faced 
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by the development of e-commerce for fresh produce, and proposed counter measures
[4]

. 

 Dan Han and Jing Mu (2017) believe that strengthening the standardization of agricultural products is 

conducive to promoting the development of e-commerce for fresh produce
[5]

.Liu Gang (2017) conducted 

research on the innovation of e-commerce logistics service for fresh agricultural products, and believed that 

high-quality logistics services can bring consumers a better consumer experience and realize customer 

value-added
[6]

.Wang Xiaoyan (2017) conducted an e-commerce brand from the perspective of e-commerce 

operation model, and considered that the online and offline integration model is the only way for e-commerce 

branding of fresh agricultural products
[7]

.Sheng Haizhao (2018) analyzed the factors affecting the repurchase 

rate of consumers' fresh agricultural products, and believed that product quality is a key factor affecting the 

repurchase rate of fresh agricultural products
[8]

. 

3. OVERVIEW OF FRESH PRODUCE E-COMMERCE 

E-commerce of fresh agricultural products refers to the commercial activities of producing, marketing, 

selling and delivering fresh agricultural products (including fruits and vegetables, fresh meat, food, etc.) on the 

Internet using e-commerce. In recent years, due to the rapid development of the e-commerce industry, the rapid 

rise of e-commerce for fresh agricultural products has been promoted, and the transaction volume of fresh 

agricultural products e-commerce has been rising and the market prospect is broad. In the future, freshly sold 

agricultural products will be based on retail, online and offline integration, complementary advantages, Hema 

Supermarket, Yonghui super variety and the rise of Jingdong 7FRESH also indicate that this trend is 

unstoppable. 

3.1 Characteristics of fresh produce 

The emergence of fresh agricultural products and e-commerce has changed the way people buy fresh food, 

which plays a vital role in the development of the whole fresh produce retail industry. Compared with traditional 

fresh agricultural products trading methods, fresh produce e-commerce has the following characteristics. 

(1) Strong technical 

E-commerce of fresh agricultural products is the product of the deep integration of traditional fresh 

agricultural products industry and modern technology. It provides a new trading method and distribution channel 

for the sale of fresh agricultural products. Its operation depends on Internet technology and wireless 

communication technology. 

(2) virtual  

Fresh produce electricity are currently the main network as a platform, the main source of knowledge for 

consumers fresh produce fresh produce sellers provide pictures, video, fresh agricultural products with 

non-contact, that is virtual sex characteristics. 

(3) Convenient information acquisition 

Compared with traditional fresh agricultural products, the sales of fresh agricultural products are not only 

more convenient and efficient, but also have a large amount of information and high transparency. Consumers 

can quickly and comprehensively understand the information on fresh produce on the Internet and make 

multi-party comparisons as needed. 

3.2 The problem of fresh produce e-commerce 

(1) Standardization of fresh agricultural products is difficult 

China's small-scale peasant economy is the main factor, which also determines that the suppliers of fresh 

agricultural products in China are mainly distributed farmers, and the cluster effect is extremely weak. Fresh 

agricultural products themselves are affected by human factors such as soil, light, water and other natural 
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environments and chemical fertilizers, pesticides, planting techniques, etc., and it is difficult to unify in terms of 

color, size and taste. At present, the processing field of fresh agricultural products is characterized by small and 

scattered, the production and processing equipment is relatively backward, and there is a lack of a unified 

processing process, resulting in uneven production of fresh agricultural products after processing. Because 

standardization requires a lot of manpower, material and financial resources, these make it difficult to 

standardize fresh produce. 

(2) Low added value of agricultural products 

The producers of fresh agricultural products in China are mainly family farmers, lacking brand awareness. 

Although there are also fresh produce brands such as “Laiyang Pear”, “Inspirational Orange”, “The Peach  Liu” 

and “Yangcheng Lake Hairy Crab”, they are only a minority. In general, the degree of branding of fresh 

agricultural products in China is relatively low, and the profit of primary fresh produce is low. How to improve 

the added value of fresh produce and sustainable transmission of high value-added fresh produce to consumers 

is also a major problem facing the current fresh produce e-commerce. 

(3) Fresh agricultural products are easily damaged and deteriorated 

Eggs, aquatic products, fruits and other categories are easily damaged during transportation and 

transportation, and are susceptible to deterioration due to factors such as moderate temperature during storage, 

adding additional costs. 

(4) The cold chain logistics system is difficult to build 

Maintaining the freshness and moisture of fresh produce is a major principle in the packaging of fresh 

produce. Fresh produce also relies on low-temperature distribution during the distribution process, such as 

seafood, frozen meat, etc. Moreover, because of the large variety of fresh agricultural products and the scattered 

distribution, the high cost of the first kilometer and the lack of advanced cold chain logistics technology support, 

the self-built logistics will incur huge costs, which makes the cold chain logistics system difficult to build. 

(5) Poor consumer experience of fresh produce 

The distribution efficiency and product quality of fresh agricultural products are difficult to meet the 

consumer demand for timely consumption; the e-commerce platform for fresh agricultural products is more 

single than the traditional offline business, which reduces the consumer experience. 

(6) It is difficult to obtain a lower online penetration rate 

In order to enhance the user's consumption experience, fresh agricultural products e-commerce enterprises 

often need to invest a lot of manpower and resources to ensure the quality of fresh agricultural products and 

improve distribution efficiency, but the penetration rate of online purchase of fresh agricultural products is very 

low. Only by achieving economies of scale can we fill the human and material costs of the initial investment and 

make it difficult to make profits. 

 

4. ANALYSIS ON THE FRESH MANAGEMENT MODEL OF HEMA SUPERMARKET 

4.1 Brief introduction of Hema supermarket 

Hema supermarket is a new type of fresh retail e-commerce enterprise reconstructed by Ali for offline 

supermarkets. It takes physical stores as the center, adopts OAO (online and offline) marketing mode, integrates 

three functions of "fresh supermarket + catering experience + online business warehousing", and covers fresh 

products and catering services through online APP and offline physical stores. Offline stores are dominated by 

experience services, which bring "restaurant" subversively into supermarket stores to enhance consumer 

experience. At the same time, relying on its own strong logistics team in logistics, we can ensure that online 

orders within 3 km in diameter reach home free of charge for half an hour, and increase the ability of attracting 

customers. 
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Hema supermarket use big data, mobile interconnection, intelligent Internet of Things, automation and 

other technologies and advanced equipment to achieve the optimal matching among people, goods and yards. 

From supply chain, warehousing to distribution, boxed horses have their own complete logistics system. 

Hema supermarket to store warehouse, improve efficiency, subvert the traditional e-commerce warehouse 

as a mode of transportation, store warehouse, store warehouse integration, store shelf is the virtual shelf on app, 

so that customers have a more genuine feeling of shopping environment, product category and quality, service, 

enhance consumer trust. 

4.2 Fresh-growing business model of Hema supermarket 

（1）OAO Online and Off-line Double Store Model 

OAO (Online and Offline) mode is an integrated two-store mode that integrates online and offline. Under 

this mode, online users can be guided to visit and experience offline physical stores, and customers of physical 

stores can be attracted to online consumption. In addition to online and offline purchases alone, online and 

offline smart sheets can also be realized, joint distribution, the real realization of common resources, 

information, double stores benefit from each other. 

Hema supermarket to "fresh" as a high-frequency consumer goods as a starting point, online APP and 

offline physical stores combined, to shop and home dual-mode parallel, through offline experience store 

coverage, online APP orders, to achieve real online and offline integration. Under the new OAO mode: 

①Offline physical stores carry more experience functions. Hema supermarket experiential store uses the 

mode of "off-line shop = supermarket + catering + warehousing + sorting and distribution" to improve consumer 

brand awareness. While realizing low-cost logistics, it establishes refrigerated distribution base of fresh goods 

online, and achieves efficient logistics operation and distribution. 

②On-line APP orders to create full channel sales. Consumers who go to the Hema Experience Store will be 

instructed to install the Hema APP, guide off-line customers to place orders online, and realize the closed-loop 

consumption mode of off-line experience on-line orders. By means of electronic tags, Hema se Fresh-born 

unifies the management of products sold online and offline. While adapting to the whole channel of sales, 

clearing the obstacles of online and offline docking forms a complete closed-loop of online and offline 

consumption. 

③Various modes can be chosen: store orders, door-to-door distribution; online orders, delivery to home; 

mobile app orders, self-service to the store; direct to the store consumption, etc., to meet customer needs 

differently. 

④Customers' greatest demand for this special category of fresh food is immediate delivery. Home-to-home 

mode supported by efficient logistics system enables customers to deliver immediately to meet this demand. At 

the same time, the store-to-store mode catches the off-line consumers, and the high-quality experience service 

also plays the role of draining online, forming an effective interaction with the home-to-home mode. 

（2）"Supermarket + Catering" Model 

"Supermarket + catering" mode, which integrates supermarket and restaurant, in this mode, stores act as 

both warehouses and stores, front stores and back stores, providing one-stop small packaged goods for 

household consumption, effectively reducing damage. In addition, offline stores also assume the function of 

front warehouse, that is, "warehouse + shop" mode, to ensure delivery time and reduce costs. This model also 

forms an off-line barrier. On the one hand, the dining experience can increase the stay time of consumers in 

stores, on the other hand, it is also conducive to the processing of fresh products and reduce losses. Under the 

mode of "Restaurant + Supermarket" of  Hema supermarket, its advantages are embodied in the following four 

points: 

①Physical environment enhances favor. Hema supermarket Experience Store has simple and modern 
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design, marble floor, black shelf, uniform display of goods, placed in a transparent glass frame, the store is 

equipped with a number of air purifiers, the overall environment clean atmosphere, increase user preference. 

②Hema supermarket is different from the entity Shang Chao's "route reservation" method, which adopts 

the "stay for food and drink" strategy. Hema supermarket fresh-born set up a self-service platform in the dining 

area to provide fruit, beverage and coffee. At the same time, in addition to free processing services in the store, 

it also cooperates with the restaurant. As long as fresh products are purchased in the boxed horse fresh-born, 30% 

processing fee can be charged for processing and eating in the restaurant. 

③Restaurants and supermarkets are more integrated, and offline experience is strengthened. "Restaurant" 

will be included in the supermarket, to achieve the traditional supermarket shopping and cooking and traditional 

restaurants can order shopping multiple services. The integration of catering into supermarkets meets the 

immediate needs of consumers, increases the time spent in stores, enhances the experience function of offline 

stores, and exerts a better convergence effect. 

④Around the concept of "big kitchen", make the Hema supermarket different from other fresh line stores. 

From Table 1, we can see that "eating" is the core content of Hema supermarket products. Food accounts for 

much more than other supermarkets. Fresh products are mainly high-quality and low-price products, which 

mainly promote high-end and imported goods. Hema supermarket high-quality mass goods more complete, it 

refers to the structure of Taobao online mass goods to fully grasp consumer psychological needs. 

 

Table 1: The proportion of SKU in the main categories of Hema supermarket 

Main categories food Department store fresh 

SKU ratio 60% 25% 15% 

 

5 .CONCLUSION AND SUGGESTION 

5.1 Conclusion 

At present, there are many mainstream agricultural fresh e-commerce modes in our country. Although these 

modes have differences in specific operation, they still fail to get out of the scope of B2C mode. As the current 

leader of agricultural fresh e-commerce, Hema supermarket has adopted a new OAO mode and an innovative 

"supermarket + catering" mode to guide the development of marketing mode of agricultural fresh e-commerce. 

Agricultural fresh products e-commerce has broad market prospects and huge potential. At present, there 

are still many problems. Agricultural fresh products e-commerce enterprises need to fully consider how to solve 

these problems while operating fresh agricultural products. In order to improve the logistics efficiency of fresh 

agricultural products and reduce costs, it also ensures the quality and safety of fresh agricultural products and 

improves consumer satisfaction. 

5.2 Suggestion 

5.2.1 Establishing and Perfecting the Standardization System of Fresh Agricultural Products 

Agricultural departments should improve and refine the classification standards and quality grades of 

agricultural products in terms of size, specifications, weight and varieties according to the characteristics of 

e-commerce consumption, and support farmers' cooperative organizations to drive farmers to produce 

agricultural products in accordance with the detailed standards of agricultural products. 

5.2.2Establishing brand awareness of fresh agricultural products 

At present, there is a small wave of climax in the fresh e-commerce of agricultural products, but there are 

still many common problems, such as lack of brand awareness, knowledge and information closure, resources 

scattered and difficult integration. We should speed up the cultivation of enterprises, farmers' cooperative 
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organizations and large-scale farmers to realize the transformation from "agricultural product marketing" to 

"brand marketing of agricultural products". 

5.2.3 Optimizing Packaging of Agricultural Products 

Enterprises should consider the protection, convenience, cost, freshness and environmental protection of 

fresh agricultural products packaging, and select appropriate packaging materials according to the specific 

packaging needs of fresh agricultural products. 

5.2.4 Establishing and Perfecting the Whole Course Cold Chain Logistics System 

Agricultural fresh products e-commerce needs to establish and improve the consciousness of the whole 

cold chain logistics system from the management concept, publicize and popularize the concept in the whole 

logistics chain, strengthen the cold chain connection between the upstream logistics chain and the downstream 

logistics chain, and especially need to guarantee the degree of fresh agricultural products cold chain preservation 

of the "last kilometer" logistics distribution, and ensure the logistics speed and efficiency of fresh agricultural 

products. Quality and safety. 
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Abstract: Some products are subconsciously thought to be seldom purchased online, but in fact search online this paper 

have found a large number of online purchases, such as bra. So what are the characteristics of this kind of product? From the 

perspective of outlier knowledge, this study analyses why consumers buy such products, who is buying, what’s the 

relationship between grey product and purchasing behavior. The research process of this paper is as follows: Firstly, the 

consumers who buy bra online are interviewed by field interviews, and the different effects of the attributes of such products 

on consumers are summarized from the perspective of outlier knowledge. Secondly, the influencing factors privacy concerns 

and purchasing behavior in the model are measured by the previous maturity scale, while the grey products knowledge is 

revised by using Bruck's scale for reference. Finally, sample data are obtained by questionnaire. This study finds that privacy 

concerns have a negative impact on consumers' online purchasing behavior of grey privacy products and consumers' grey 

products knowledge has a significant positive impact on consumers' purchasing behavior from the perspective of outlier 

knowledge. Discussing the factors of consumers' online purchasing behavior from the perspective of outlier knowledge 

management can provide a new perspective for follow-up study. 

 

Keywords: grey privacy products, online purchasing behavior, grey product knowledge, oulier knowledge management, 

privacy concerns 

 

1. INTRODUCTION 

 

1.1 Research background  

With the rapid development of e-commerce, the consumer consumption scenario and shopping habits have 

undergone major changed in fast-paced society. White S C et al. (2018) found that consumers’ purchasing 

decision-making is caused by different purchasing motivations, namely hedonistic motivations and utilitarian 

motivations. These two kinds of motivation will affect the uniqueness of consumers' perceived preferences and 

consumers' choice of products
[1]

.Behavioral Decision Theory tells us that the factors influence consumers’ 

decision-making are divided into two types: consumer individual factors and related environmental factors
[2]

. 

Some empirical studies have been made on clothing consumers' purchasing behavior, but there are few studies 

in the field of grey privacy products and there are still great differences in the influencing factors of online grey 

privacy product purchasing behavior in academic circles. 

Through offline research and development, this study finds that due to the particularity of grey products 

(such as bra), consumers are mostly concerned about the privacy information of consumers. When consumers 

choose grey products online, they are more worried about privacy issues such as disclosure of privacy 

information and illegal use of privacy information, which will have a significant impact on their choice of 

products. Online products have a significant impact on their choice of products. As far as the choice of privacy 

products is concerned, privacy is an important concern of consumers. Consumers pay more attention to the 

privacy of online purchasing behaviors of such products than other products. Therefore, the relationship need to 

explore between privacy concerns and online purchasing behavior of consumers in online privacy products 

based on the perspective of outlier knowledge management and introduce consumers' grey product knowledge. 
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This variable provides a reference for the overall development of e-commerce. 

 

1.2 Research question 

Through off-line survey and on-line comparison, this study finds some interesting phenomena. Some 

special products, such as bra, Consumers are more likely to buy offline than online. But when searching for the 

keywords "Bra" on Taobao, Tianmao, Jingdong and other e-commerce websites, this study finds that there are a 

lot of sales online. This is quite different from the offline survey, so which consumers are willing to buy such 

products online? What kind of needs do online bra products satisfy consumers? Can grey product knowledge 

help consumers promote purchasing behavior? 

In order to explore the answers to these questions, then interview consumers who have purchased such 

products online and summarize influencing factors of such consumers' online purchasing decision-making 

process. After defining the research questions and hypotheses to be tested, this paper intends to construct a more 

suitable consumers’ privacy concerns scale, grey product knowledge scale and purchasing behavior 

questionnaire on the basis of previous mature questionnaires and the characteristics of China's e-commerce 

environment. According to the results of the survey, adjust and modify the questionnaire. Finally, the sample 

data is obtained through the combination of questionnaire and paper questionnaire. 

 

1.3 Research meanings 

The sharp rise of the grey product e-commerce market not only drives enterprises but also drives 

consumers to pay attention to more questions, such as whether there is certain regularity between the market 

sales and the factors. Therefore, this study revises the consumers’ grey product knowledge scale suitable for 

e-commerce platform according to the mature scale of consumer knowledge and introduces the regulatory 

variable of consumer privacy product knowledge to analyze the relationship between privacy concerns and 

purchasing behavior of grey privacy products from the perspective of outlier knowledge analysis and on the 

basis of previous scholars' research, .  

From the perspective of outlier knowledge management and on the basis of previous scholars' research, this 

study constructs a scale suitable for e-commerce platform, introduces the regulatory variable of consumers’ grey 

product knowledge to analyze the relationship between privacy concerns and grey privacy product purchasing 

behavior, and enriches the research content between privacy concerns and online purchasing behavior. The 

results can help e-commerce platform to improve their own strategic form in order to meet consumer purchasing 

behavior and provide guidance for consumers to reduce privacy concerns and improve online transactions. Open 

up a new scheme for follow-up scholars to study from the perspective of outlier knowledge management. 

 

2. LITERATURE REVIEW 

This study based on Behavioral Decision Theory, and applies it in to online grey privacy products 

purchasing behavior. Behavioral Decision Theory (Becker, 1967) holds that consumers make purchasing 

decisions through rational and irrational thinking that consumers make decisions through checking under the 

interference of their own beliefs and external conditions
[2]

. In the field of Information System (IS), privacy 

concerns have also been widely introduced into the research of consumers’ behavior intentions. However, the 

research of privacy concerns on consumers’ behavior in the Internet field lacks the research on the application 

field of grey privacy products. The applicability of research findings in other online product areas to grey 

privacy product environments needs further validation. Therefore, from the perspective of outlier knowledge 

analysis it is necessary to take online grey privacy products as the research object and to construct theoretical 

model to explore the impact of consumers’ privacy concerns on their purchasing behavior and to deepen the 
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development of behavioral decision theory in the process of online purchasing behavior. 

 

2.1  Grey privacy product 

Products refer to goods supplied in the market which can attract consumers' attention, access, use and 

satisfy consumers' happy mood. Personal privacy is mainly concerned about personal information. Information 

Privacy (IP) (Westin, 1968) means that the time, manner and extent of private information dissemination are 

determined by individuals or organizations independently from a sociological perspective
[1]

. At present, there is 

no clear definition of grey products in academic circles. When consumers buy grey products online in 

e-commerce environment (e.g. bra), they usually do not want to disclose what kind of products they have 

purchased, because they may expose personal privacy information such as their own size and others. Therefore, 

the grey products set in this paper can be considered as part of the privacy products, mainly referring to bra and 

other clothing products. That is to say, if the definition of privacy product data set contains n data {x1, x2.... Xn}, 

the grey product data set is a subset of n data. 

 

2.2 Privacy concerns 

From a sociological perspective, Westin (1968) pointed out that information privacy means that the time, 

manner and extent of private information dissemination are determined by individuals or organizations
 [3]

. Later, 

when exploring users' attitudes towards privacy, Western scholars introduced the new concept of privacy 

concern in order to measure users' attention to information privacy better. From the perspective of information 

system, Goodwin (1991) referred to the concern that "some privacy information stored in the database is likely 

to be used by others and endanger themselves "
[4]

. 

 

2.3 Grey product knowledge 

Since 1980, consumer knowledge has become a unique field in the study of consumer behavior. There are 

three dimensions of transforming consumer knowledge: direct product knowledge, indirect product knowledge 

and consumer emotion. Direct product knowledge is similar to consumer's professional level, which is mainly 

summarized as the understanding of product performance, product type and product quality attributes; indirect 

product knowledge is equivalent to familiarity, mainly from personal consumer experience and other people's 

consumption experience; consumer sentiment mainly refers to the description of consumer's personal thoughts, 

preferences and product evaluation.  

Shukun T (2010) first pointed out “Grey Knowledge”, they think maybe a special type of “tacit 

knowledge” can be termed as “grey knowledge”
[5]

.In the recent researches, Min Li(2018) think grey knowledge 

is a type of wide-view dynamic knowledge. If the amount of tacit knowledge is scaled as “1” (or the amount of 

explicit knowledge is scaled as “0”), then the value of grey knowledge can be any value between “0” and “1”
[6]

.  

Therefore, from the perspective of outlier knowledge management, this study combines the characteristics 

of consumer knowledge and grey knowledge, and then point out a concept of grey product knowledge to 

analysis consumers’ behavior better. 

 

2.3 Purchasing behavior 

Behavioral Decision Theory(Becker,1967) tells us that the factors influencing consumers' decision-making 

are consumer individual factors and related environmental factors
[2]

. For clothing purchasing behavior, some 

Chinese scholars have proved that the factors affecting consumers' online clothing purchasing are composed of 

three parts: social environment factors, consumer factors and enterprise environment factors. The main 

examples of grey privacy products in this study refer to bra on e-commerce platform. When consumers purchase 
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such products online, they will expose their own characteristic data and behavior data, which makes privacy 

information security, become the focus of consumers' purchasing behavior of grey privacy products. Therefore, 

from the perspective of consumers' online information privacy concerns, this study intends to introduce the 

variable of consumers' grey privacy knowledge to explore its impact on consumers' online grey privacy product 

purchasing behavior. 

 

3. RESEARCH MODEL 

The research on the impact of privacy concerns on consumers' behavior in e-commerce environment 

mainly focuses on two aspects: one is the impact of privacy concerns on consumers' willingness to disclose 

personal information online; the other is the impact of consumer privacy concerns on product purchase 

willingness. Scholars such as Ching-Hsuan Yeh(2018) have proved that in the privacy calculate system, 

information privacy concerns do not significantly affect consumers' willingness to disclose information, while 

external incentives significantly affect consumers' intention to disclose information, and there is no moderating 

effect between external incentives and information privacy concerns and willingness to disclose information
[7]

. 

Gal-Or E(2018) had proven that privacy concerns have a significant impact on online platform competition
[8]

. 

Lee and other scholars have shown that there is a negative correlation between consumers’ behavior and privacy 

concerns
[15]

.Chinese scholars (Li He, 2018) divided disclosure intention into short-term disclosure intention and 

long-term disclosure intention. The results show that privacy concerns have no significant impact on short-term 

disclosure intention, but significant impact on long-term disclosure intention. Both short-term disclosure 

intention and long-term disclosure intention will affect users’ behavior
 [9]

. 

Previous studies (Hu Changping, 2018) have classified privacy concerns into three aspects: firstly, 

information factors, mainly including information quality and information sensitivity; secondly, subjective 

perception factors, mainly including perceived risk and perceived trust; thirdly, platform factors, which mainly 

including reputation and privacy policy. As for the relationship between privacy concerns and online purchasing 

behavior, previous studies have mostly explored the relationship between privacy concerns and information 

disclosure. Therefore, this study intends to combine privacy concerns and grey privacy products to explore the 

impact of these products on purchasing behavior in the application field of grey privacy products. 

Therefore, this paper proposes hypotheses: 

H1: Privacy concern has a negative effect on grey privacy product purchasing behaviors. 

Knowledge provides information and resource feedback for decision-making and analysis processes. At the 

beginning, scholars mainly summarized the knowledge of consumers and consumers' familiarity with their 

consumer experience. Later, some scholars gradually summed up consumer knowledge as the level of 

knowledge and experience that consumers can base on when choosing and purchasing products. Experience is 

due to the frequent use of products by consumers, and product knowledge includes consumers' knowledge of 

product structure, product materials, and existing technology of similar products in the market. The enrichment 

of consumer product knowledge can make them understand products better. Karimi (2018) and other scholars 

found that product knowledge has an impact on consumers' purchasing decision-making process and consumers 

with high product knowledge are more satisfied with the purchasing decision-making process
[10]

. A large 

number of studies have proved that consumer knowledge is a very important moderating variable in the process 

of consumer purchasing decision-making
[10]

. In view of the purpose of this paper, the study mainly explores the 

product knowledge of consumers, combining with the characteristics of grey products, focusing on the 

measurement of consumers' product knowledge, that is, the degree of consumers' knowledge of grey products.In 

China, Some researchers have found that consumers’ product knowledge has a positive impact on brand loyalty 

of products with low perceived risk, and the relationship between them is U-shaped for products with high 
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perceived risk. Previous studies have shown that consumer brand loyalty can affect consumers’ purchasing, and 

brand loyalty plays a mediating role between privacy concerns and purchasing intention. 

Therefore, this paper proposes hypotheses: 

H2: Consumers’ grey product knowledge has a moderating effect on the relationship between consumer's 

privacy concern and consumer's purchasing behavior.  

H3: The higher the consumer's grey privacy product knowledge, the more likely it is to promote purchasing 

behavior. 

 

Figure 1.  Research Model 

 

4. DATA ANALYSIS 

In order to measure the variable “Grey product knowledge”, this paper revised the scale based on Brucks'
[14] 

measurement of consumer knowledge. Then the sample data are obtained in the form of questionnaires. 

Firstly, SPSS 19.0 was used to analyze the reliability of the questionnaire. Cronbach alpha reliability 

coefficient was 0.843, and the results of the questionnaire had high internal consistency reliability. KMO value 

are all higher than 0.7, and the significance probability was 0.000, less than 0.05. The questionnaire was suitable 

for factor analysis. 

Secondly, Using SPSS 19.0 software, exploratory factor analysis of measurement variables “grey product 

knowledge” is carried out, and the items with factor load less than 0.5 were deleted. For the measurement of 

grey product knowledge, this study designed five items. Based on the first step KMO value is higher than 0.7, 

three factors are proposed by principal component analysis: privacy concerns, purchasing behavior, and grey 

product knowledge. 

Table 1.  Factor analysis 

Privacy concerns 

KMO and Bartlett's Test 

Bartlett's Test 

KMO .810 

x2 1255.583 

df 36 

sig .000 

Grey product knowledge 

KMO .893 

x2 928.691 

df 10 

sig .000 

Purchasing behavior 

KMO .774 

x2 407.870 

df 10 

sig .000 

 

Thirdly, based on the hierarchical regression model, this paper examines the impact of privacy concerns on 
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purchasing behavior and the moderating effect of grey product knowledge on major relationships. Firstly, 

independent variable privacy concerns, consumers’ grey product knowledge and dependent variable purchasing 

behavior are added in the first layer model 1. The results show that privacy concerns have a negative impact on 

purchasing behavior (β=-0.324, P<0.05). With the improvement of grey product knowledge, consumers’ 

purchasing behavior will be promoted(β=-0.175, P<0.05). 

Table 2.  Regression Results 

Model1 B Beta t Sig. R Squared Adjusted R Squared Std.Error 

(Constant) 3.801  101.968 0.000 

0.171 0.166 0.652 Privacy concerns -0.324 -0.324 -5.889 0.000 

Grey product knowledge 0.115 0.175 3.185 0.002 

Model2 B Beta t Sig. R Squared Adjusted R Squared Std.Error 

(Constant) 3.727  100.361 0.000 

0.266 0.258 0.615 
Privacy concerns -0.208 -0.209 -3.784 0.000 

Grey product knowledge 0.113 0.173 3.332 0.001 

Privacy concerns*Grey product knowledge -0.306 -0.328 -6.224 0.000 

Dependent Variable:Purchasing behavior 

In order to get more accurate results, this study uses the interaction terms between independent variables 

and moderator variables to test the moderating effect. Independent variable privacy concerns, consumers’ grey 

product knowledge the interaction terms between independent variables and moderator variables and dependent 

variable purchasing behavior are added in the second layer model 2.From the results of the model analysis, the 

model interpretation rate increases from 16.6% to 25.8% after adding the interaction items of consumers’ grey 

product knowledge and privacy concerns, so the model interpretation degree increases after adding the 

interacton items of consumers’ grey product knowledge and privacy concern, and consumers’ grey product 

knowledge plays a regulatory role between privacy concerns and purchasing behavior. The effect was 

((β=-0.328, P < 0.01). When the knowledge level of privacy products is higher, the negative impact of privacy 

concerns on consumers' purchasing behavior is more significant; while when the knowledge level of privacy 

products is lower, the negative impact of privacy concerns on consumers' purchasing behavior is relatively 

weakened. The impact of privacy concerns on consumers’ purchasing behavior will be reduced after the 

interaction terms is added. So hypothesis H1, H2, H3 are verified. 

 

5. CONCLUSIONS AND DICUSSIONS 

 

5.1 Conclusions 

Firstly, this study summarizes according to the investigation and interview of offline physical stores. One 

of the findings is that when consumers want to buy these products the common knowledge is that the quality 

and price are the main factors influencing consumers’ decision. There is a sensitive interval in the price of grey 

products; corresponding services of product can also help promoting grey products volumes. The discount 

activities of "Double Eleven" and "Double Twelve" have great attraction to consumers. 

Secondly, based on Brucks
[14]

,this study revises the scale of consumer knowledge and then we have 

developed a scale on grey products knowledge. Through SPSS 19.0 analysis, this paper has found that the items 

met the requirements of exploratory factor analysis. At last, after induction and analysis, we find the eligible 

scales to measure grey product knowledge; it can be used as a reference for subsequent scholars to measure grey 

product knowledge. 
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Thirdly, from the above analysis, it is found that there is a significant relationship between privacy 

concerns, the grey product knowledge and purchasing behavior. This study finds that privacy concerns have a 

negative impact on purchasing behavior and grey product knowledge has a positive effect on purchasing 

behavior. With the improvement of consumers' grey products knowledge, the influence of privacy concerns on 

consumers' purchasing behavior is weakened. 

Different from previous studies, this study is based on the perspective of outlier knowledge management, 

breakthrough from the perspective of consumers’ grey product knowledge. It proves that grey product 

knowledge plays an important role between privacy concerns and purchasing behavior. It expands the research 

perspective of online grey privacy product purchasing behavior. 

 

5.2 Discussions 

The purpose of this study is to build up the relationship between privacy concerns, grey product knowledge 

and purchasing behavior in order to explore the mechanism of consumers' online purchasing behavior of grey 

privacy products. However, due to the limitations of time, expertise and business practice, this study still has the 

following shortcomings: the questionnaire is designed by Level 7 questionnaire. The respondents mainly fill out 

the questionnaire based on subjective judgment, and the questionnaire has inherent deviation. Therefore, future 

research should start from more accurate measurement data, or introduce interviews on the basis of 

questionnaire survey or supplement case studies on the basis of panel data analysis. 

All in all, from the perspective of outlier knowledge, this paper wants to explore the mechanism of 

consumers’ purchasing behavior online. The quality and price are the main factors influencing consumers’ 

decision. The overall conservative state has become the mainstream, but some relatively open buds have also 

been found, which is related to the results of the differences between Chinese culture and Western culture. And 

it is also a factor to be considered of further research in the future. Grey product knowledge can help consumers 

making purchasing decision. More research is needed in the future to study the mechanism of consumers' online 

purchasing behavior of grey privacy products from the perspective of outlier knowledge. 
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Abstract: How to motivate patients to purchase paid online health platform is important to the profitability of a platform 

operator. Based on updated IS success model, this paper establishes a research model to investigate the effects of perceived 

platform quality (including platform service quality, information quality and system quality) and consultation service quality 

(including consultation service benefit and consultation service risk) on consumers' willingness to pay (WTP). Using SPSS 

and Smart PLS, we analyzed 409 data from an online health service platform in China. The results showed that perceived 

platform quality and consultation service benefit were positively correlated with consumers' WTP. Conversely, consultation 

service risk affected consumers' WTP negatively. Our study promotes the research from consumers' using intention to 

consumers' willingness to pay, as well as provides a guideline to help operators of online health platforms improve user 

payment rates.  

 

Keywords: perceived platform quality, online health platform, IS success model, willingness to pay 

 

1. INTRODUCTION 

With the improvement of living standards, people's demand for health care is also growing rapidly. 

Shortage of high-quality medical resources and unbalanced spatial distribution have led to the emergence of 

online health platform, which provides professional health care education and online consultation services 
[3]

. In 

order to attract consumers' attention and use, in the initial stage, online health platforms mostly adopt the free 

mode. With the advent of the knowledge payment era in 2017, the platforms have tried to transform to the 

payment mode. "In the free mode, the user visits are very high, and the loss of users is serious after the 

transformation of payment mode." This phenomenon is obviously not conducive to the future profitability of the 

platform, so it is necessary to understand what factors will affect consumers' willingness to pay (WTP) for 

online health platform. 

In the period when the online health platform adopts the free mode, the former scholars mainly studied the 

offline-to-online conversion, and the low utilization of online and other issues
 [12][18]

. At present, online health 

platform adopts the payment model, and there is a lack of research on the situation of high access rate and low 

payment rate. Therefore, we plan to promote the research on the intention of using the online medical platform 

under the free mode to the research on the willingness to pay for the online medical platform under the paid 

mode. 

In the payment model, we need to have a deep situational understanding of platform operators, health care 

providers and consumers. The extensive research in IS adoption, marketing, and online consumers’ behaviours 

should provide us with useful implications. For example, the relationship between positive evaluation and IT or 

service adoption has been widely tested in both IS and marketing 
[15]

. Simultaneously, consumers’ quality 

perceptions have been widely accepted as a key driver for product or service adoption. This paper aims to study 

how specific types of quality assessment affect users' purchasing decisions, that is, to introduce users' quality 
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assessment into the study of consumers' willingness to pay. 

This article is based on the Updated IS Success Model. In research, we found that in the process of online 

health consultation, users mainly contact with online medical platform and doctors. So the quality evaluation of 

users can be divided into platform quality evaluation and doctor service quality evaluation. Based on the 

Updated IS Success Model, we divide the platform quality into platform service quality, system quality and 

information quality. At the same time, after reviewing the literature, we find that the research on service quality 

can be divided into two aspects: “consulting service benefit” (ie, positive evaluation of service) and “consulting 

service risk” (ie negative evaluation of service).Accordingly, we seek to answer the following question: (1) How 

does the perceived platform quality affect consumers' willingness to pay? (2) How does the consultation service 

quality affect consumers' willingness to pay? 

Our research provides both theoretical and practical contributions. The theoretical contributions are as 

follows: Firstly, this paper introduces the dimension analysis of perceived platform quality and perceived service 

quality. Secondly, this paper analyses the impact of perceived platform quality and perceived service quality on 

consumers' willingness to pay, and this study deeply understands what factors will affect users' willingness to 

pay. Thirdly, this study promotes the research on the intention of using the online medical platform under the 

free mode to the research on the willingness to pay for the online medical platform under the paid mode. In 

practice, firstly, online health platform operators need to control platform quality and service quality from 

multiple dimensions. Secondly, the platform should strive to improve the quality of perceived platform and 

perceived service quality to enhance users' willingness to pay. Third, online health platform operators need to 

take a number of measures to reduce users' risk assessment of the quality of consulting services, and then 

enhance consumers' willingness to pay. 

 

2. THEORETICAL BACKGROUND AND RESEARCH HYPOTHESES 

 

2.1 The updated IS success model 

The D&M model proposed by DeLone & McLean in 1992 is a widely cited framework in the IS literature 
[14]

. In the updated IS success model 
[5]

, IS qualities, such as system quality, information quality, and service 

quality, and satisfaction are considered as the key predictors of IS success. System quality refers to the desire 

technical characteristics (e.g., ease of use and user friendly), while information quality captures the issue of 

content (e.g., complete, up-to-date, and precise). Service quality refers to the overall service support provided by 

service providers through IS (e.g., customer support and service). Many studies have used D&M model to test 

the influences of IS qualities on individuals’ behavior in a variety of contexts, such as IS usage and continuous 

use 
[10][11][14][16]

. Their studies confirm that IS qualities have positive effects on IS continued use behavior and 

behavioral intention. 

 

2.2 Platform quality 

When healthcare consumers choose an online health platform, they are IT users. The overall quality of the 

platform as an IT system may influence consumers’ proceeding to the adoption of services on the platform. Thus, 

we consider consumers’ perceived platform quality as an essential contributor. Defined as the user's overall 

assessment of the extent to which online health platform meets his needs as a system user 
[1]

, platform qualities 

can be assessed from three dimensions: system quality, information quality, and service quality
[5]

. Information 

quality refers to the relevance, accuracy, adequacy and timeliness of information provided by websites. System 

quality refers to the ease of use of website navigation, fast loading of graphics and text, stable operation of the 

system, etc. Platform service quality refers to the user's evaluation of a series of services provided by the 
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platform to help or promote its use of online health platform. In the process of accessing the platform, patients 

will form a pleasant user experience, which enhances users' willingness to pay. Therefore, we propose the 

following hypothesis: 

H1: Perceived platform quality, composed of platform service quality, information quality, and system quality, 

has a positive impact on consumers' WTP for online health platform. 

 

2.3 Consultation service quality 

With the continuous expansion of e-commerce and online transactions, service quality in online 

transactions has also attracted extensive attention of scholars. Through literature review, we find that the 

research on online service quality can be divided into "consulting service benefit" and "consulting service risk". 

2.3.1 Consultation service benefit 

 Perceived benefits refer to any positive utility that consumers want to maximize in relation to purchasing 

behavior
[9]

. Szymanski and Hise (2000) 
[13]

 believe that the convenience and timeliness of websites are the main 

determinants of consumers' online experience. This study suggests that perceived consulting service quality can 

be measured by service convenience and service timeliness. Service convenience refers to the ability to consume 

at anytime and anywhere without visiting offline physical stores, online consumption avoids physical and 

emotional troubles when consuming through other channels 
[7]

; Service timeliness refers to consumers can 

obtain timely information directly from the website without seeking help from others 
[17]

.We believe that the 

benefits of consulting services have a positive impact on consumers' WTP. Therefore, we propose the following 

hypothesis: 

H2: Consultation service benefit, composed of service timeliness and service convenience, has a positive impact 

on consumers' WTP for online health platform. 

2.3.2 Consultation service risk 

Consultation service risk in this study is defined as consumers’ perceptions about the potential and 

uncertain negative values associated with paid online health consultation. As an e-service, the adoption of online 

health consultation may suffer various potential for loss in the pursuit of the desired healthcare outcome, with 

the most predominant ones being privacy risk and performance risk 
[2][19]

.In the study, performance risk mainly 

refers to the possibility that doctors make wrong medical advice because of poor medical skills or inadequate 

communication with patients. Privacy risk refers to the possibility that the user's personal health privacy or 

financial information can be disclosed without his or her permission. Some Internet companies may take 

opportunistic actions to achieve additional economic benefits by using consumer personal information. 

Simultaneously，Lack of face-to-face communication may reduce the diagnostic accuracy of doctors and 

adversely affect the rehabilitation of patients. Therefore, we propose the following hypothesis: 

H3: Consultation service risk, composed of privacy risk and performance risk, has a negative impact on 

consumers' WTP for online health platform. 

 

3. RESEARCH METHODOLOGY 

 

3.1 Data collection 

We conducted online surveys for this pilot study. All the measurements are adapted from established 

constructs in the literature, using a seven-point Likert scale ranging from 1 (strongly disagree) to 7 (strongly 

agree). A pre-test with 200 questionnaires was conducted in January 2018 to refine the measurements. For the 

main pilot study, 2000 questionnaires were sent to individuals who have online health consultation experience in 

China’s biggest online healthcare platform Haodf.com. We received 409 valid responses (response rate of 
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20.45%). The demographic information is summarized in Table 1. 

Table 1.  Sample characteristics 

Items Types & Percentages(%) 

Gender Male (56.5%), female (43.5%) 

Age 16-24 (16.9%); 25-34 (43.5%); 35-44 (21.2%); Other (18.4%) 

Education High school or lower (14.2%); college or undergraduate (71.1%); graduate (14.7%) 

Users’ experience Less than 1 year (22.5%); 1-2 years (29.6%); 2-3 years (23.7%); 3+ years (24.2%) 

 

3.2 Preliminary results 

3.2.1 Measurement model analysis 

The adequacy of measurement model was evaluated based on reliability, convergent validity, and 

discriminant validity. Convergent validity is assessed using three criteria: (1) the composite reliability (CR) 

should be at least 0.70, (2) the average variance extracted (AVE) should be at least 0.50
[6]

, and (3) all of the item 

loadings should exceed 0.70
[4][6][8]

. Table 2 lists the factor loadings, composite reliability, Cronbach’s alpha, and 

AVE of the eight constructs in the measurement model.  

As illustrated in Table 2, all of the latent constructs exceed the recommended thresholds, with CR values 

ranging from 0.92 to 0.96, AVE values ranging from 0.78 to 0.89, and all item loadings exceeding 0.85, 

suggesting adequate convergent validity. 

Table 2.  Reliability and convergent validity analysis 

Construct Items Factor 

loadings 

T statistical 

test 

Composite 

reliability 

AVE 

Platform service 

quality 

PSQ1 0.92 22.80 0.944 0.807 

PSQ2 0.87 19.18 

PSQ3 0.90 21.39 

PSQ4 0.92 22.44 

Information 

quality 

IQ1 0.92 22.56 0.944 0.809 

IQ2 0.87 20.06 

IQ3 0.90 19.11 

IQ4 0.91 22.24 

System quality SQ1 0.91 23.14 0.936 0.786 

SQ2 0.85 17.89 

SQ3 0.88 21.12 

SQ4 0.90 20.77 

Service 

convenience 

SC1 0.92 22.31 0.926 0.807 

SC2 0.90 19.53 

SC3 0.88 18.24 

Service timeliness TI2 0.93 13.09 0.925 0.861 

TI3 0.93 12.28 

Privacy risk PR1 0.95 24.93 0.957 0.882 

PR2 0.93 22.50 

PR3 0.93 22.84 

Performance risk PER1 0.92 18.71 0.945 0.852 
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PER2 0.91 16.69 

PER3 0.94 18.90 

WTP for online 

health platform  

WTP1 0.94 9.71 0.935 0.827 

WTP2 0.91 9.33 

WTP3 0.88 8.93 

Discriminant validity refers to the degree to which items differentiate between constructs, and it is 

examined using two criteria: (1) the square root of the AVE of each latent variable from its indicators should 

exceed that construct’s correlation with other constructs; and (2) the items should load more highly on 

constructs they are intended to measure than on other constructs
[4]

.From Tables 3 and 4 it is clear that all items 

meet the above two requirements, indicating a good discriminant validity of the constructs. 

Table 3.  Discriminant validity analysis 

  1 2 3 4 5 6 7 8 

Platform service quality 0.9               

Information quality 0.18 0.9             

System quality 0.22 0.27 0.89           

Service convenience 0.18 0.17 0.25 0.9         

Service timeliness 0.08 0.17 0.21 0.2 0.93       

Privacy service risk -0.05 -0.07 -0.09 -0.12 -0.06 0.93     

Performance risk -0.03 -0.01 -0.05 -0.08 -0.05 0.46 0.92   

WTP for online health platform 0.25 0.15 0.19 0.22 0.15 -0.14 -0.23 0.91 

 

Table 4.  Cross loadings of the items 

  

Platform 

service 

quality 

Informatio

n Quality 

System 

quality 

Service 

convenience 

Service 

timeliness 

Privacy 

risk 

Performanc

e risk 

WTP for 

online health 

platform 

PSQ1 0.916 0.184 0.208 0.193 0.062 -0.072 -0.055 0.250 

PSQ2 0.866 0.143 0.221 0.134 0.101 -0.040 -0.012 0.150 

PSQ3 0.895 0.179 0.167 0.124 0.040 0.007 0.014 0.243 

PSQ4 0.916 0.145 0.206 0.175 0.100 -0.072 -0.051 0.247 

IQ1 0.151 0.916 0.222 0.134 0.125 -0.082 -0.050 0.128 

IQ2 0.189 0.869 0.272 0.178 0.180 -0.029 0.051 0.128 

IQ3 0.170 0.901 0.258 0.164 0.138 -0.047 -0.001 0.125 

IQ4 0.141 0.911 0.223 0.145 0.149 -0.105 -0.037 0.142 

SQ1 0.197 0.214 0.910 0.254 0.205 -0.079 -0.015 0.153 

SQ2 0.217 0.287 0.854 0.237 0.188 -0.045 -0.032 0.155 

SQ3 0.180 0.185 0.884 0.219 0.196 -0.047 -0.023 0.139 

SQ4 0.194 0.271 0.897 0.189 0.169 -0.127 -0.102 0.210 

SC1 0.191 0.191 0.267 0.918 0.200 -0.148 -0.123 0.207 

SC2 0.160 0.144 0.199 0.898 0.170 -0.023 0.014 0.148 

SC3 0.118 0.130 0.216 0.879 0.171 -0.156 -0.111 0.227 

ST2 0.094 0.157 0.228 0.186 0.928 -0.056 -0.023 0.124 

ST3 0.063 0.149 0.169 0.187 0.928 -0.059 -0.074 0.150 

PR1 -0.023 -0.084 -0.065 -0.074 -0.030 0.952 0.436 -0.125 
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Platform 

service 

quality 

Informatio

n Quality 

System 

quality 

Service 

convenience 

Service 

timeliness 

Privacy 

risk 

Performanc

e risk 

WTP for 

online health 

platform 

PR2 -0.064 -0.065 -0.099 -0.135 -0.093 0.932 0.459 -0.156 

PR3 -0.054 -0.055 -0.075 -0.134 -0.050 0.933 0.410 -0.118 

PER1 -0.031 -0.010 -0.011 -0.060 -0.010 0.450 0.923 -0.241 

PER2 -0.038 -0.020 -0.105 -0.108 -0.077 0.422 0.910 -0.187 

PER3 -0.013 0.003 -0.021 -0.060 -0.060 0.411 0.936 -0.198 

WTP1 0.215 0.120 0.193 0.183 0.148 -0.170 -0.264 0.940 

WTP2 0.251 0.135 0.170 0.193 0.153 -0.141 -0.183 0.905 

WTP3 0.211 0.144 0.141 0.218 0.095 -0.065 -0.163 0.881 

3.2.2 Structural model analysis 

Figure 1 illustrates all of the PLS analysis results for the structural model, including the path coefficients 

and their statistical significance. The bootstrapping procedure with the re-sampling method was used to analyze 

the statistical significance of the parameter estimates to derive valid standard errors or t-values. 

 

Figure 1.  The PLS results of the structural model 

High item loadings on the designated constructs further indicate the validity of each latent factor. The 

significant path coefficients support our hypotheses 1 to 3 regarding the direct impacts of perceived platform 

quality, and consultation service quality on consumers’ WTP for online health platform. Specifically, perceived 

platform quality is positively associated with consumers’ WTP for online health platform, and the path 

coefficient is significant at the 0.001 significance level (β = 0.15, p＜0.001). Thus, H1 is supported. 

Consultation service benefit is positively associated with consumers’ WTP for online health platform, and the 

path coefficient is significant at the 0.001 significance level (β  = 0.22, p＜0.001). Thus, H2 is supported. 

Consultation service risk is negatively associated with consumers’ WTP for online health platform, and the path 

coefficient is significant at the 0.001 significance level (β = -0.18, p＜0.001). Thus, H3 is supported.  

The result indicates that perceived platform quality and consultation service benefit can promote 
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consumers' WTP , consultation service risk may reduce users' WTP, which is of great significance for the 

improvement of medical platform. 

 

4. DISCUSSIONS  

In this preliminary study, the findings identify a comprehensive set of quality factors most relevant to this 

context and explain their influence on user's WTP toward online health platform. Our results show that if 

consumers hold more positive evaluation of the platform and service quality, they are more likely to pay for the 

online health platform in future; if consumers evaluate the services as risky, they are less likely to pay. 

The current pilot study has several limitations which should be solved in future research. First, we have 

decomposed consultation service quality into consultation service benefit and consultation service risk, whereas, 

in future study, we can also decompose consultation service quality in other ways. Second, the present study 

only focused on data from subjects in China. Future studies should collect data from other countries and 

compare their results with this study to see if there are any differences. Third, this study mainly considers the 

impact of overall perceived quality of the platform on consumers' WTP. Future research can consider adding 

other variables, such as trust and user satisfaction. 

Our study offers several implications for theory and practice. In theory, firstly, this paper introduces the 

dimension analysis of perceived platform quality and perceived service quality, the quality of subdivided 

perception platform and perceived service quality can lay a foundation for further research on consumers' 

quality evaluation. Secondly, this paper analyses the impact of perceived platform quality and perceived service 

quality on consumers' willingness to pay, and this study deeply understands what factors will affect users' 

willingness to pay. Thirdly, this study promotes the research on the intention of using the online medical 

platform under the free mode to the research on the willingness to pay for the online medical platform under the 

paid mode. We have enriched the research of online health platform under payment mode.  

In practice, firstly, online health platform operators need to control platform quality and service quality 

from multiple dimensions, that is, platform operators should conduct reasonable platform supervision and 

control according to the impact of different dimensions of quality evaluation on consumers' willingness to pay. 

Secondly, the platform should strive to improve the quality of perceived platform and perceived service quality 

to enhance users' willingness to pay. Third, online health platform operators need to take a number of measures 

to reduce users' risk assessment of the quality of consulting services, and then enhance consumers' willingness 

to pay. Platform operators should strengthen the protection of users' privacy information, strictly control the 

quality of doctors on the platform, so as to reduce users' risk perception of the platform and make users more 

willing to pay for online medical consultation services. 
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Abstract: As an emerging field, the online short-term rental in China appears with poor national policy and industry general 

regulations. All enterprises in this industry are constantly groping for sustainable strategy of legitimacy. Previous studies on 

the online short-term rental mainly focus on the positive influence, the business model, and policy and regulation. However, 

there is currently little research on how the online short-term rental enterprises develop ecosystem and legitimacy during 

different phases involved, which provides a good reference for other emerging organization in sharing economy.This study 

applied business ecosystem and legitimacy to analyze the development of a typical online short-term rental company via a 

longitudinal interpretive case study. A process model of how an online short-term rental company’s sub-ecosystems is 

inductively derived and elucidates the regulative challenges, normative challenges, and cognitive challenges in each phase. 

The findings of this case study provide a comprehensive and empirically supported framework and demonstrate a successful 

process model. 

 

Keywords: Sharing Economy, Online Short-Term Rental, Business Ecosystem, Legitimacy 

 

1. INTRODUCTION 

Spurred by ICT (Information Communications Technology), sharing economy platforms such as Airbnb and 

Uber have recently flourished in the tourism industry. The emergence of these platforms has enabled individuals 

to collaboratively make use of under-utilized inventory via fee-based sharing
[1]

. While the fast development and 

success of these sharing economy platforms appeared overseas, this kind of new ventures is still exploring in 

China, especially the online short-term rental. 

Since the online short-term rental enterprises appeared in China, some of them broke down and some of them 

survived. Different from mature companies, new ventures often face more resource constraints and uncertainties 

with shorter operating time, and are difficult to show their reliability and obtain other enterprise stakeholders’ 

recognition. On one hand, when the platform enterprises grow, it is essential to develop suitable framework as 

business ecosystem evolves, so as to effectively help the users in the multilateral market find their real needs
[2-4]

. 

On the other hand, several empirical researchs show that the lack of legitimacy leads to the death of the new 

ventures
[5,6]

. The majority of the studies on legitimacy focus on the IS adoption and emerging organization from 

a static perspective overall, and fewer studies take this issue from a dynamic perspective
[7,8]

. 

To examine how online short-term reantal companies’ business ecosystem and legitimacy evolve with a 

theoretical lens based on business ecosystem and legitimacy, we undertook a longitudinal interpretive case study 

of a typical and successful online short-term rental company in Chinese sharing economy, Tujia Online 

Information Technology (Beijing) Co., LTD. (hereinafter referred to as Tujia).Through an interpretive case study, 

we aimed to identify the subecosystems and institutional pillars that facilitated the development of online 

short-term rental companies. Based on our case findings, we provide actionable strategies for other emerging 

organization in sharing economy to maximize success. 
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2. THEORETICAL BACKGROUND  

 

2.1 Business ecosystems 

A firm should be viewed not as a member of a single industry but as part of a business ecosystem
[2]

. These 

business ecosystems refer to networks of organizations held together by formal contracting and mutual 

dependency
[9]

. The entities of a business ecosystem consist of suppliers, producers, retailers and customers that 

work cooperatively and competitively
[10]

. Generally, every business ecosystem develops in four distinct stages: 

birth, expansion, leadership, and self-renewal or death
[10-11]

. Studies about business ecosystems have emerged as 

a response to the growing need for a new paradigm for strategizing, competing and innovating in the networked 

economy
 [9]

.  

 

2.2 Legitimacy 

Institutions are social structures on the base of taken-for-granted, formal, or informal rules that restrict and 

control (or support) social behaviors
[12]

. Institutions are comprised of regulative, normative and 

cultural–cognitive elements that, together with associated activities and resources, provide stability and meaning 

to social life
[13]

. Each institutional pillar corresponds with each of the three different mechanisms of 

isomorphism: coercive, normative, and mimetic
[13-15]

, and these mechanisms can shape and influence how 

organizational practices or innovations are diffused within an institutional setting. According to this view, 

institutional scholars affirm that organizations thus become more legitimate when they behave or take actions in 

order to comply with regulatory requirements, normative structures, and cultural values
[16]

.  

 

2.3 Theoretical framework 

We constructed a theoretical lens based on the literatures on business ecosystems and legitimacy
[10,13]

. As part 

of this lens, we identified an initial set of 2 aggregate theoretical dimensions and 8 second-order themes that 

were potentially relevant to our inquiry. According to the closeness and importance of the membership in a 

business ecosystem, there are core ecosystem, support system, competition system, and social and natural 

environment system (Moore, 1996), as shown in Table 1. 

Table 1.  The members of the ecological subsystem 

Ecological subsystem Members 

Core ecosystem Direct suppliers, manufacturers, sales channels and direct customers.  

Support system 
Investors, government, universities, research institutions, and associations on behalf of 

consumers and suppliers, etc. 

Competition system Direct competitors, and potential competitors, etc. 

Social and natural environment system Political environment, economic environment and social environment, etc. 

In terms of legitimacy, the first institutional pillar is about rules and regulations. These serve as the basis of 

coercive isomorphism to control and constrain organizational behaviors through the power of enforcement and 

the power to impose sanctions and other penalties for non-compliance. The second institutional pillar relates to 

compliance with the set of norms and values held within a social system that can determine the appropriateness 

of organizational actions
[13]

. Norms describe how things should be done and represent the appropriate ways to 

achieve the defined goal and objectives. In addition to conforming with regulatory rules and normative values, 

organizational actions also need to comply with the cultural–cognitive beliefs rooted in an institutional 

environment
[17]

. This cultural–cognitive dimension highlights the importance of symbolic representation, norms, 

and meanings shared in a broader social context
[18]

.  
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3. RESEARCH METHODOLOGY  

We selected interpretive case study for this study for severl reasons. First, our research questions examine 

how online short-term rental enterprises’ ecosystem and legitimacy evolves. Explaining this kind of enterprises’ 

development can provide a reference for other peer enterprises. Second, the multi-dimensional theoretical 

framework is based on business ecosystem and legitimacy, it may be more appropriate to examine the issue 

from the perspectives of the relevant stakeholders
[19]

. 

In this study, secondary sources were used to explain the development of Tujia. Secondary data analysis can 

transcend the boundaries of time and space, and accumulate a large amount of data[
20]

. Compared with primary 

data, secondary data provides greater depth and breadth. Using document data for collecting the history record 

of the people's thoughts and actions and comparing the different data of events with time change is more 

advantageous. In addition, because the online short-term rental is an emerging field with limited data, secondary 

data analysis method is more applicable. 

 

3.1 Data collection 

Information was collected from relevant academic 

studies, news coverage, industry conferences, and 

business-related websites and blogs, as shown in Table 2. 

The keywords are Tujia, online short-term rental, 

non-standard accommodation, and shared housing, etc.The 

research period is from November 2011 to May 2017. 

 

3.2 Data analysis 

For data analysis, at first, we started with data preprocessing, so as to aquire more complete information and 

more authoritative sources. We spared no effort to eliminate subjective information, such as the questionnaires 

of Tujia’s consumers. We focused on policies, internal information, and events of Tujia. Second, after filtering 

the secondary data, we identified the development of major events and it became readily apparent that Tujia 

underwent four distinct phases. Third, we followed the approach suggested by Walsham (2006) to categorize 

and code manually the textual data in accordance with the theoretical framework. In the final, to further validate 

our findings, another co-author independently reviewed the empirical data, and ensured the validity and 

reliability of our findings generated from the coding process. We consider that this is essentially an iterative 

process with the purpose of meeting the principles put forward by Klein & Myers(1999)
[19]

. 

 

3.3 Case Background 

Tujia was founded in 2011, has been dubbed as"the Chinese HomeAway". It is a typical emerging company in 

sharing economy that relies on the international distributed hotel management and business standards, combines 

offline tourist real estate stock with call center services and online apartment reservation trading system. At the 

beginning, Tujia adopts B2C model and the majority of its primary consumers is middle class. In 2015, Tujia 

transform its model to C2C and starts to develop in sharing economy. At present, Tujia’s houses covers 325 

destinations in Chinese mainland and 1085 destinations overseas, Hong Kong and Taiwan. 

 

4. CASE FINDINGS  

 

4.1 The birth of ecosystem(2011.12-2013.2) 

In the first phase, Tujia was a new founded company. The online short-term rental market was still in the 

Table 2.  Source of research data 

Type Numbers 

Academic studies 307 

News coverage 350 

Industry reports 6 
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initial stage and there were fewer members in the ecosystems. Tujia developed steadily while the national policy 

about online short-term rental market has not yet been put forward. In addition, Tujia actively cooperated with 

local government and first set high standards, reducing the risk of future development. Table 3 presents the 

dimensions and themes that we found to be salient in this phase and their supporting evidence. 

Table 3.  Dimensions, themes and data in the birth of ecosystem phase(2011.12-2013.2) 

Dimensions and second-order themes Representative data 

Business ecosystems 

Core ecosystem B2C model and more consumers 
Shimao Group provided houses and Sweetome provided service. 

Consumers were continually cumulative. 

Support system Financing smoothly Tujia received investment from Ctrip, HomeAway, etc. 

Competition system Not competitive market  Mayi, Xiaozhu and other peerl companies began to appear. 

Social and natural 

environment system 

The short-term rental was in the initial 

stage with poor standards and 

regulations. 

Tujia first developed from the tourist cities such as Sanya and 

Xiamen. The short-term reantal was not popular with poor 

standards and regulations and the trust between people was low.  

Legitimacy 

Regulative pillar 

Complying with local regulation and 

collaborating with local Tourist 

Administration. 

Tujia complied with local regulation, collaborated with local 

Tourist Administration, and "Hospitality Shandong to Tujia" 

brand was born. 

Normative pillar 

Standardizing and specializing the 

houses. Cooperating with real estate 

developers and ICT-enabled companies. 

Tujia standardized and specialixed its houses. Tujia begin to 

cooperate with Shimao Group and Ctrip, and put forward the 

national expansion plans. 

Cultural– 

cognitive pillar 

Participating in social public welfare 

activities. 

Tujia started to focus on the social public welfare undertakings 

and charity. 

4.2 The expansion of ecosystem(2013.3-2014.9) 

In the first industry "shuffle", some platforms collapsed such as Airizu and some platforms continued to 

develop. Though the policy had not yet come, Tujia made use of the existing resources to gain a broader market, 

setting up network, gaining recognition and promoting actively. By 2014, Tujia ranked first while Crrip, Muniao, 

Qunar and other enterprises followed. Table 4 presents the dimensions and themes that we found to be salient in 

this phase and their supporting evidence. 

Table 4.  Dimensions, themes and data in the expansion of ecosystem phase(2013.3-2014.9) 

Dimensions and second-order themes Representative data 

Business ecosystems 

Core ecosystem 
B2C model with more suppliers 

and consumers 

Until July 2014, Tujia had hundreds of thousands of houses in more than 

138 cities, nearly 200 tourist destinations. Tujia cooperated with other 

Online Travel Agencies to gain more consumers, and then Tujia 

occupied the largest market size in domestic online short-term rental. 

Support system Financing fully Tujia completed a series C round of funding with $100 million. 

Competition system Not competitive market  
Airizu, the first domestic online short-term rental enterprise, closed 

down in July 2013. Then，more than ten companies went out of business. 

Social and natural 

environment system 

The short-term rental developed 

circuitously. 

Some enterprises collapsed and some enterprises continued to develop. 

Then several investments were introduced and the industry recovered. 

The policy and regulation on online short-term rental had not yet come.  
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Legitimacy 

Regulative pillar 

Complying with local regulation 

and collaborating with local 

Tourist Administration. 

Tujia started to collaborate with local Tourist Admininistration such as 

Chongqing, Fujian and Jilin. 

Normative pillar 
Setting up network and gaining 

recognition. 

Tujia began to cooperate with China Vanke Group. Ctrip Tujia Channel 

went live.  

Cultural– 

cognitive pillar 
Promoting actively 

Tujia and R&F Properties provided houses for The X Factor in China. In 

2014, Tujia carried on a big sales promotion. 

4.3 The leadership of ecosystem(2014.10-2016.2) 

In the third phase, the government put forward the policy to support the industry. In November 2015, the State 

Council web site first announced, "Actively developing homestay, short-term and long-term rental apartments", 

and considered them as living service, given multidimensional policy support. Tujia seized the opportunity to 

begin the homestay business. With National policy support, Tujia continued to set up its own network and 

broadcast actively. Table 5 presents the dimensions and themes that we found to be salient in this phase and their 

supporting evidence. 

Table 5.  Dimensions, themes and data in the leadership of ecosystem phase(2014.10-2016.2) 

Dimensions and second-order themes Representative data 

Business ecosystems 

Core ecosystem 
B2C and C2C model with more 

suppliers and consumers 

Tujia started the plan, “looking for hundreds of managers” in Taiwan. Tujia 

decided to use C2C model and found more individual landlords. At that 

time, Tujia’s consumers were increasing sharply. 

Support system Financing fully 
Tujia completed a series D and D+ round of funding with $300 million and 

became a member of $1 billion club. 

Competition system Competitive market  Differentiated competition appeared. 

Social and natural 

environment system 

The short-term rental 

developed with the government 

support. 

The government stimulated tourism consumption and put forward 

"Reducing the real estate market inventory". Then the government began 

to help the development of the online short-term rental.  

Legitimacy 

Regulative pillar Several national policy support 

In November 2015, the State Council web site announced for the first time, 

"Actively developing homestay, short-term and long-term rental 

apartments", and took them as living service, given multidimensional 

policy support. 

Normative pillar 
Setting up network and gaining 

recognition. 

Tujia began to cooperate with Beijing Capital Development Holding 

Group. 

Cultural– 

cognitive pillar 
Broadcasting actively 

Tujia updated the new logo and put forward the concept of "sharing and 

home". “Tujia” high iron in Fuzhou had been used. 

4.4 The self-renewal of ecosystem(2016.3-Present) 

The online short-term rental had a development bottleneck and serveral integration in 2016 whlie policies and 

regulations were still required improvement and renewal. On November 4, 2016, Airbnb entered China. As 

people were more enthusiastic about homestay than before, Tujia did mergers and acquisitions with Mayi and 

the homestay business of Ctrip and Qunar. In addition, Tujia responded to the call of the government, applied 

for establshing new industry standard and made inner resource orchestration. On August 4, 2016, Tujia’s daily 

orders exceeded 56000, which is the highest single-day record of short-term rental in China. Table 6 presents the 
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dimensions and themes that we found to be salient in this phase and their supporting evidence. 

Table 6.  Dimensions, themes and data in the self-renewal of ecosystem phase(2014.10-2016.2) 

Dimensions and second-order themes Representative data 

Business ecosystems 

Core ecosystem 
C2C and B2C model with more 

suppliers and consumers 

Tujia cooperated with LY and helped Roomorama gain more houses 

overseas. Tujia’s daily orders exceeded 56000, which is the highest 

single-day record of short-term rental in China. 

Support system 
Financing fully and developing 

homestay business fast 

Tujia did mergers and acquisitions with Mayi and the homestay 

business of Ctrip and Qunar. 

Competition system Competitive market  On November 4, 2016, Airbnb entered China.  

Social and natural 

environment system 

 The short-term rental was popular 

with imperfect policies and 

regulations. 

People were more enthusiastic about homestay than before. Policies 

and regulations of the online short-term rental were still required 

improvement and renewal. 

Legitimacy 

Regulative pillar 
. Responding to the call and 

establishing new industry standard 

On May 6, 2016, the government put forward several policies to 

support the industry. Tujia responded to the call and started 

“Tuyuang” programme. Tujia applied for establishing the “national 

standard of vacation rental apartment”, which was then allowed by 

the National Standardization Committee. 

Normative pillar Making inner resource orchestration  Tujia broke up the online and offline business.  

Cultural– 

cognitive pillar 
Broadcasting actively In 2016, Tujia held several press conferences about its strategies. 

5. DISCUSSION  

Business ecosystems

· Core ecosystem: 

B2C model and more consumers

· Support system:

Financing smoothly

· Competition system

Not competitive market

· S o c i a l  a n d  n a t u r a l 

environment system

The short-term rental was in the 

initial stage with poor standards 

and regulations.

Business ecosystems

· Core ecosystem: 

B 2 C  m o d e l  w i t h  more 

suppliers and consumers

· Support system:

Financing fully

· Competition system

Not competitive market

· Social and natural 

environment system

The short-term rental 

developed circuitously.

Business ecosystems

· Core ecosystem: 

B2C and C2C model with 

m o r e  s u p p l i e r s  a n d 

consumers

· Support system:

Financing fully

· Competition system

Competitive market

· Social and natural 

environment system

The short-term rental 

developed with the 

government support.

Business ecosystems

· Core ecosystem: 

C2C and B2C model with more 

suppliers and consumers

· Support system:

Financing fully and developing 

homestay business fast

· Competition system

Competitive market

· S o c i a l  a n d  n a t u r a l 

environment system

 The short-term rental was 

popular with imperfect policies 

and regulations.

The birth of ecosystem

(2011.12-2013.2)

The expansion of ecosystem

(2013.3-2014.9)

The leadership of ecosystem

(2014.10-2016.2)

The renewal of the ecosystem

(2016.3-Present)

Legitimacy

· Regulative pillar: 

Complying with local regulation 

and collaborating with local 

Tourist Administration

· Normative pillar

Standardizing and specializing 

the houses. Cooperating with 

real estate developers and ICT-

enabled companies

· Cultural-cognitive pillar

Participating in social public 

welfare activities

· The influence to the next 

stage ecosystem

Doing benefits to the foundation 

of the ecosystem

Legitimacy

· Regulative pillar: 

Complying with local 

regulation and 

collaborating with local 

Tourist Administration

· Normative pillar

Setting up network and 

gaining recognition

· Cultural-cognitive 

pillar

Promoting actively

· The influence to the 

next stage ecosystem

 Attracting more suppliers 

and investors and reducing 

the risk from the policy

Legitimacy

· Regulative pillar: 

 Several  nat ional  policy 

support

· Normative pillar

Setting up network and 

gaining recognition

· Cultural-cognitive 

pillar

Broadcasting actively

· The influence to the 

next stage ecosystem

Doing  benefit to the self-

renewal of the ecosystem

Legitimacy

· Regulative pillar: 

Responding to the call and 

e s t a b l i s h i n g  new industry 

standard

· Normative pillar

Making inner resource 

orchestration 

· Cultural-cognitive pillar

Broadcasting actively

· The influence to the next 

stage ecosystem

Reducing the illegal risk for 

subsequent self-renewal

 

Figure 1.  Tujia’s evolution model on business ecosystem and legitimacy 
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By integrating the different patterns of Tujia across the four distinct phases, a process model of how Tujia’s 

busineess ecosystem and legitimacy evolved (refer to Figure 1) can be inductively derived.  

In the early stage, from the birth to the expansion of the ecosystem, there were no clear norms, standards 

and policy. With respect to the regulative pillar, Tujia paid more attention to comply with local regulation and 

collaborate with local Tourist Administration. On the issue of normative pillar, Tujia made several efforts. At 

first, Tujia standardized and specialized the houses. Then, Tujia cooperated with real estate developers and 

ICT-enabled companies to set up its own network and gain recognition. The third pillar focuses on compliance 

with the cultural–cognitive values, while the short-term reatal was in the initial stage, the public didn’t know 

about this new business much. Tujia participated in social public welfare activities and promoted actively. 

As Tujia gradually developed, the public started to be interested in the online short-term rental and 

expected to have a different experience with lower price. Tujia began to use C2C model with increasing 

suppliers and consumers. On one hand, the government encouraged the online short-term rental with policy 

support. On the other hand, the industry should have clear norms and regulations, which described building 

standards, hygiene standards and safety standards. Tujia had a set of feasible specification and standard. Tujia 

actively responed to the call of the government and applied to establish new industry standard in terms of 

regulatory rules. In addition, Tujia made resource orchestration and broadcasted actively to prove 

culture-cognitive pillar. 

In different stages, Tujia’s legitimacy and institutional environment varied. At the beginning, Tujia was in 

Legal Grey Zone with all kinds of problems appeared. As the government realized to support and regulate the 

industry, Tujia became legal from the perspective of three factors of legitimacy respectively. On the whole, the 

legitimacy issues in general are emerging with new business or change. The emergence of the contradictions and 

problems calls for requirement specification, recognition and management. In this process, enterprises’ hard 

efforts in three aspects are important and interrelated. Along with the development of economy and technology, 

the new business forms may appear more frequently with more legitimacy challenges.  

 

6. CONCLUSIONS 

6.1 Theoretical and Practical Implications 

By addressing the research questions set forth at the beginning of this paper, this study makes several 

important theoretical contributions. First, previous studies on the online short-term rental, mainly focus on the 

positive influence, the business model, and policy and regulation
[1,2,5,6].

 However, the online short-term rental 

has always been confused with development and legitimacy in Legal Grey Zone in China. This study puts 

forward a process model of how Tujia overcome legitimacy challenges with rapid development, which enriches 

and extends the studies on the online short-term rental in sharing economy. 

Secondly, this study also makes significant contuibution to the literature on legitimacy. Previous studies 

have identified a number of antecedents for the legitimacy of organization and IS adoption
[7,8]

, most studies 

consider overall and rarely look at the topic from a process perspective. We use a longitudinal interpretative case 

study to identify the subecosystems and institutional pillars in each stage, and analyse their differences to have a 

clear and better understanding of Tujia’s challenges and actions. 

Finally, this study proposes a specific combination of business ecosystem and legitimacy that contributes to 

the development of the online short-term rental enterprises in sharing economy. The process model developed in 

this article advances the state of existing knowledge by providing specific and testable propositions for the 

online short-term rental enterprises to evolve their ecosystem and institutional pillars that are grounded in the 

empirical reality of a real world organization. 

In terms of implications for practice, this study is significant in that it provides a comprehensive and 
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empirically supported framework for evolution and development of an online short-term rental enterprise, and 

answers the question of how it became legitimate and successful. More specifically, the results of our study 

show a good process model and several strategies for senior managers and other peer companies in sharing 

economy. 

 

6.2 Limitations and Future Research 

This study is not without its limitations. Although secondary data selected as reseach data has so many 

advantages, primary data such as interviews of online short-term rental companies’ managers and employees 

may be useful to conduct our study. With the rapid development of online short-term rental, future research can 

be directed at the views and thoughts of related enterprises about business ecosystem and legitimacy as primary 

data.  
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Abstract: As an integration of e-commerce and traditional financial service, robo-advisor is a promising product that 

recommends portfolios to individual investors based on modern technologies. However, this industry faces many challenges 

such as slow adoption and distrust from customers. This paper extends prior literatures in robo-advisor by exploring trust 

influencing factors and their detailed sub-factors from the perspective of five dimensions of trust. In this study, we not only 

validated previous factors of trust in the context of robo-advisor, but also found several new factors influencing customers’ 

feelings. A conceptual model is further proposed. The data analysis is based on semi-structured interviews with 27 investors. 

Understanding trust factors of robo-advisor helps the service vendors provide a better product for individual investors and 

facilitates faster adoption behavior from customers, which promotes further development of the industry. 

 

Keywords: robo-advisor, trust, e-commerce, investment product 

 

1. INTRODUCTION 

Robo-advisor refers to “automated investment solution to guide customer through a self-assessment 

process and shape their investment behavior towards rudimentary goal-based decision-making” 
[1]

. Based on the 

raising of machine learning and rapid development in artificial intelligence, the robo-advisor takes advantage of 

powerful algorithms to provide valuable financial advice for investors 
[2]

. Since the first appearance of a start-up 

robo-advisor company in 2010, many capitals have been absorbed into this market for its significant potential 
[3]

. 

In academic, robo-advisor also gained a favorable popularity. Many studies believed that the emergence of 

robo-advisor would reshape the industry 
[4]

. Addtionally, robo-advisor generally provides lower charges 

compared with human advisory service, making the promising technical application extremely accessible. 

However, customers adoption process of robo-advisor has been pretty slow so far 
[5]

. Despite of the 

advantages mentioned above, robo-advisor still faces many challenges. Specifically, besides the issue of privacy, 

security, technology and regulation, the customer acquisition to service vendors should be highly concerned
 [6]

. 

To promote customer adoption, the primary task is to change the distrusted situation of robo-advisor. However, 

the features of robo-advisor make it harder to obtain trust from customers, such as high risk of investment, 

long-term return and online transaction
 [7]

. Although previous study has explored the trust building process of 

this new service 
[8]

, a systematic framework of trust influencing factors of robo-advisor has not been established 

yet. Therefore, we conducted an empirical research to investigate what factors influence individual investors’ 

trust toward robo-advisor. 

The remainder of our study is organized as follows. The next section presents previous studies of 

robo-advisor and trust, followed by research method, data collection, and data analysis process. The results are 

discussed afterwards and a research model is established according to the analysis. Finally, the findings of this 

study, implications, and future research are discussed. 
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2. LITERATURE REVIEW  

 

2.1 Robo-advisor 

Robo-advisor takes advantages of many modern technologies to recommend a set of suitable portfolios to 

individual investors. Generally speaking, it takes three steps to complete assets allocation for customers, which 

can be explained as collecting information from customers, recommending portfolio based on AI algorithm and 

then tracking performance of the investments. 

Previous research has shown a highly concern of robo-advisor. For example, fundamentally conceptual 

works such as definition and characteristics 
[1,5]

 have been discussed, along with many practical works 

concerning algorithm efficiency
 [6]

, government regulation 
[9] 

and so on. Additionally, several studies have also 

explored trust in this promising service. For example, there is research examined the relationship between trust 

and the adoption decision process of robo-advisor, and it identified several antecedents of trust in the 

implementation strategies of robo-advisor 
[8]

. Another research focused on three factors of trust, including 

information security, information quality, and interface quality, to explore trust in the implementation of 

robo-advisor 
[10]

. However, a comprehensive model which develops from a systematic trust theory in the context 

of e-commerce has not been established. 

 

2.2 Trust factors and trust in e-commerce 

Trust plays an important role in e-commerce 
[11]

. As an online financial service, robo-advisor has specific 

features that differentiate it from other e-commerce productions. The high risk of investment, long-term return 

and online transaction 
[7] 

make trust more vital to robo-advisor. Understanding trust factors contributes to the 

comprehension of trust building process. Accordingly, we aim to explore trust influence factors of robo-advisor 

and revalidate the factors in e-commerce. There are many trust factors have been identified such as risk, benefit, 

interest, and reputation 
[12]

. What’s more, the sub-factors including habitual behavior, information integration are 

mentioned in the process of trust development
 [13]

. As the similarity between trust in people and trust in artificial 

intelligence (AI), we assume these factors also having impacts on trust in robo-advisor. 

It is commonly believed that trust can be divided into five dimensions, including personality-based trust, 

knowledge-based trust, cognition-based trust, calculative-based trust and institution-based trust
 [14]

. To be 

specific, personality-based trust is a propensity of personality of the trustor. Secondly, knowledge-based trust 

bases on familiarity with the trusted party. Thirdly, cognition-based trust depends on the trust of a first 

impression. It can be affected by the customer’s beliefs such as competence, benevolence and integrity of the 

trustees
 [15]

. Moreover, calculative-based trust is based on rational assessment of benefits or costs, so the 

cost/benefit calculation positively affects trusting intention 
[16]

. Institution-based trust is established through 

some systems and guarantees of the company or institution. Institution based trust can be influenced by privacy, 

regulation, security, etc.
 [14]

. 

 

3. METHODOLOGY 

 

3.1 Research method 

Following qualitative research method, we interviewed 27 investors in this study. Considering the diversity 

of our sample, we chose the participants with different investment experiences and various occupations and 

conducted semi-structured interviews with them. All of them have learnt robo-advisor before the study. Based 

on the investment experiences of the participants, we divided them into three groups – novice investors, junior 

investors and senior investors – to observe the differences of their opinions. Each group consisted of 9 
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interviewees. The interviews were recorded and transcribed into texts afterwards.  

 

3.2 Data analysis 

We numbered the interviewees ID from I1 to I27. After coding of the interviews, we selected the keywords 

that commonly identified by interviewees and categorized them into trust influencing factors which have been 

validated in the literature. This process is conducted by 2 researchers simultaneously in case of ambiguities.  

In order to compare different opinions of the investors, we use a trust traffic light model
 [12]

 to present data 

analysis results. In this model, each ball stands for a factor, while color represents appearance frequency. As 

presented in Figure1, a red ball represents a factor identified by the interviewees with high frequency, yellow 

ball represents medium frequency and green ball represents low frequency. We regard 7-9 times for each group 

as high frequency, 4-6 times as medium frequency, and 0-3 times stand for low frequency in this study. 

 

 

Figure 1.  Traffic light model of the factors 

 

4. DISCUSSION 

 We have identified the factors mentioned by interviewees in last section, then we conceptualized them into 

six constructs including characteristic of customers, characteristic of vendors, service quality, benefits, 

regulations and external factors. As presented in Table 1, we developed sub-factors of each construct and 

provided detail introductions below. 

 

Table 1.  The description of sub-factors 

Factor Sub-factor Description of sub-factor 

Characteristic of 

customers 

Attitude towards AI 

Habitual behavior 

Tendency to believe or suspect on artificial intelligence (AI). 

Tendency to use familiar applications instead of new products. 

Characteristic of 

vendors 

Reputation 

Benevolence 

Integrity 

Competence 

Firm type 

Positive feedbacks from media and other customers. 

Caring about their customers and acting in their interest. 

Keeping agreements and acting ethically. 

Ability to provide professional investment and technical algorithm, 

The service originates in a technology company, financial company or start-up SME. 

Service quality Information quality 

Ease of use 

Interface design 

Technical capability 

Financial transparency 

The accuracy and completeness of customized investment information. 

Process of customization is easy to understand and approved. 

Comfortable interface design. 

Ability to use better algorithm and technology. 

Ensuring transparency in the use of capitals from investors. 
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Factor Sub-factor Description of sub-factor 

Benefits Rate of return 

Convenience 

The interests promised by the recommended investment portfolio. 

Efforts which can be saved by using robo-advisor service. 

Regulations Privacy policy 

Provisions of service 

Legislation 

Protecting customers against privacy information leakage. 

Readability of the service provisions. 

Establishing a suitable regulatory policy for robo-advisor from the government. 

External Factor Investment environment Macroeconomic condition which influence credit, investment and so on. 

 

4.1 Characteristics of customers 

Personality-based and knowledge-based are two antecedents of trust emerged in initial trust period
 [15]

. 

According to previous studies, customers with different characteristic have different thresholds on a same 

product
 [17]

, so it is reasonable to assume customer characteristic as an influencing factor. In our research, we 

find characteristics of customers impact the trust in robo-advisor from the two dimensions simultaneously. 

Attitude towards AI (AT) and Habitual behaviors (HB) are two sub-factors. To be specific, investors with 

positive AT are more likely to put faith in robo-advisor and try this service, while investors with negative AT are 

more cautious. On another hand, HB is the tendency of customers to use familiar applications instead of new 

products. It is mentioned by all kinds of interviewees with a relatively low frequency.  

 

4.2 Characteristics of vendors 

Trust in e-commerce relies heavily on service vendors, which has been proved by studies such as Solo 
[18]

. 

This factor is also validated in our study and we further find several subfactors of it. Reputation (RE) is a 

powerful influencing factor that most of interviewees directly mention in the interview, which means that the 

reputation of a service vendor is a critical reference for customers. Moreover, the Firm type (FTY) is another 

significant factor revealed by all kinds of the investors. We explain FTY as the robo-advisor service originates in 

a technology company, financial company or start-up SME. Investors commonly attach importance on FTY 

because it can be a reflection of expertise. As one interviewee said: “Different types of service vendor has 

different backgrounds, which also leads to my different trust feelings. I assume that companies that famous for 

hi-tech have more advantages over algorithm, while traditional finance companies may have more diversity in 

their asset portfolios (I23).” 

Other subfactors with less importance are Benevolence (BE), Integrity (IN) and Competence (CP). To be 

specific, CP is a less important influencing factor for all kinds of interviewees. BE is mentioned by novice and 

junior investors with low frequency while none of senior investors mentioning it. Moreover, it is notable that IN 

is getting more importance with the increasing experience of investors. We assume that senior investors attach 

higher value on the ability of fulfilling their duties of service vendor. 

 

4.3 Service quality 

There are lots of evidence supporting a positive correlation between trust and service quality. For example, 

Ribbink et al. developed a model relative to service quality, satisfaction and trust in e-commerce 
[19]

. We validate 

service quality is a trust influencing factor and identify several subfactors in the context of robo-advisor, 

including Information quality (IQ), Ease of use (EOU), Interface design (ID), Technological capability (TC) and 

Financial transparency (FT). 

One obvious function of robo-advisor is to provide effective investment information for customers, so IQ is 

categorized as a sub-factor of service quality. In decision supporting applications, calculative reasons can be the 

source of calculative-based trust 
[20]

, accordingly we take IQ as a factor functioning in calculative-based way. As 

Figure 1 shows, senior investors pay high attention to IQ than the others, illustrating that investors with more 
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experience value more on IQ. Besides, EOU is a subfactor mentioned by all kinds of investors with a medium 

frequency, while ID with low frequency. TC and FT are recognized by junior and senior investors with limited 

attention. We find that experienced investors care about if the service vendor uses their money in the way they 

want, which means that experienced investors need more autonomy. They need robo-advisor vendors provide 

more information about their company, finance, and technology. As one interviewee put it, “I think experienced 

investors want to know how things work. It refers to explanations about somethings such as the way product 

runs, where capital goes and how to be sure that my money is put in exactly where I want. It is unacceptable 

using my money in somewhere I don’t know (I04).” 

 

4.4 Benefits 

Trust can be rational assessed by benefits and costs, which is in accordance with the dimension of 

calculative-based trust 
[16]

. Two subfactors are identified in our research: Rate of return (RR) and Convenience 

(CV). All kinds of investors of robo-advisor would like to take RR into their consideration for the purpose of 

investment. Investors can be motivated by moderate interests, which means that, investors would doubt the 

rationality of the product when RR is incredibly high, while not be attracted when RR is low. CV is another 

subfactor relevant to benefits. However, all investors pay limited attention to the role of RR and CV. 

 

4.5 Regulations 

Prior research has categorized regulation as a factor of institution-based trust 
[14]

. We find this factor also 

important in robo-advisor. Considering robo-advisor is a raising service applied with new technology, customers 

generally are cautious and want more regulations at their back. As an investor said: “Robo-advisor is a 

jumped-up service, I think it is hard to be trusted unless there are some other assurances behind me. (I10)” 

Three subfactors of regulations are identified. To begin with, Privacy policy (PP) is a less important factor 

with a low mention frequency in junior investors and medium mention frequency in senior investors. It should 

be noted that lots of investors don’t really care about PP under specific environment where people have barely 

privacy. However, Provisions of service (PS) and Legislation (LE) get higher attention among investors. For PS, 

novice and senior investors mention it with medium frequency, while junior investors with high frequency. As 

for LE, all investors give high value on it except junior investors. 

 

4.6 External factors 

A subfactor of external factor is identified in our research, which is investment environment (IE). Some 

experienced investors mentioned that IE is one of references to decide whether to buy robo-advisor products. As 

one interviewee said: “IE is a main investment influencing factor. Considering there are lots of loss among other 

investors, especially, a great mount of them invest through mobile apps, I won’t try it. (I02).” This factor acts on 

the condition that investors rationally count IE as one of their benefits, so we consider it affect trust from the 

calculation-based dimension. 

 

5. CONCLUSION  

Robo-advisor is considered as an alternative of traditional investment tool for its revolutionary technology 

advance. However, it has not commonly reached to the public so far. Exploring the relationship between 

robo-advisor and trust would benefit adoption behaviors from customers. Taking the perspective of five 

dimensions of trust, our research explores six salient trust influencing factors in robo-advisor and develops a 

conceptual model. The findings, contribution, limitation and future work are as follows. 
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5.1 Summary of findings 

(1) We have found trust influencing factors and their subfactors in robo-advisor. 

Firstly, we have found six salient factors including characteristic of customers, characteristic of vendors, 

service quality, benefits, regulations and external environment that influence customers’ trust from five trust 

dimension in our study.  

A total amount of 18 subfactors are also founded. Specifically, FTY is a distinct sub-factor of characteristics 

of vendors which is rarely mentioned in the previous studies. Robo-advisor is a combination of finance service 

and technique product, consequently traditional financial company or technique company have natural 

advantages on developing this service. However, new star-up companies lack the reputation as traditional 

companies have, which leads to low trust from customers. 

The trust influencing factors have general applicability in our study. Although the factors we conceptualized 

from each interviewee are diverse, we select the factors and subfactors that widely recognized. For example, 

there is an investor regarding the promotion style of this product as an influencing factor (I12), while another 

mentioning investment entry barrier (I24). However, only the factor which is given attention by two or three 

kinds of investors can be selected in our conceptual model. 

(2) We proposed a conceptual model of trust influencing factor in robo-advisor. 

 

Figure 2.  The conceptual model of trust influencing factors in robo-advisor 
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The trust influencing factors of robo-advisor are generalized constructs of sub-factors that can affect 

customer’s trust from different trust dimensions. According to the factors we have identified, we organized them 

into an integrated conceptual model to better explain the relationship among these factors (see Figure 2). 

 (3) We have found the similarities and differences among novice, junior and senior investors.  

 The trust building process among novice, junior and senior investors has no obvious difference. Although 

experienced investors normally consider more when choosing a new investment product, they have similarly 

focused on the salient influencing factors. For example, junior and senior investors pay extra attention to privacy 

protection, but it has no influence on the fact that all investors take regulation as a trust influencing factor.  

 However, experienced investors generally choose their investment product with more care and 

consideration. It can be inferred from the behaviors of experienced investors that they would like to have more 

autonomy on their own money. To be specific, they highly value the information quality of robo-advisor 

recommended and integrity of the service vendor. Additionally, a number of experienced investors regard 

investment environment as a critical reference, which give us the clue that they treat robo-advisor more as a 

venture investment.  

 

5.2 Contribution 

This paper makes several contributions to theory and practice. Theoretically, this research extends trust 

research in robo-dvisor. Prior studies have divided trust into five dimensions 
[14]

. Based on this, we established 

connection between trust and robo-advisor to better recognize this raising service, which enriches research in 

this field. Moreover, compared with previous study which explores the antecedents of trust in robo-advisor
 [8,10]

, 

we propose a more comprehensive model regarding to six salient trust influencing factors and their subfactors, 

which extends prior literature in current development situation of robo-advisor. Furthermore, the traffic light 

model
 [12]

 is proposed to observe the development of factors, we extend the application of this model in the new 

context of robo-advisor. 

Practically, our proposed model of the trust in robo-advisor helps the service vendors understand 

customers’ need, which facilitates them provide a better product and better service. For example, Firm Type can 

be a distinct factor that the service vendors highly pay attention to. Additionally, the similarities and differences 

of three types of investors, which are novice, junior and senior investors, have been discussed. This can be a 

reference for the service vendors of robo-advisor to re-positioning themselves. What’s more, understanding trust 

factors is helpful to improve customers’ awareness and open up the market for robo-advisor. 

 

5.3 Limitation and future work 

However, some limitations need to be considered in our research. The quantity of research sample is not 

enough. In future work, we will enlarge the sample size to better validate this conceptual model and give more 

explicit explanations about internal causality of each trust influencing factor on robo-advisor. Another point of 

view is that we will make further efforts on proposing a scientific evaluate procedure to support our model. It is 

suggested to conduct further research through mix methods such as experiments and surveys. Moreover, 

whether this model is suitable for other contexts should also be tested in the future research.  
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Abstract: Online short-term rental service has developed rapidly recently. Various scholars focused on how to improve 

customer loyalty of online short-term rental service, but their conclusions are usually different. Therefore, we built a 

comprehensive analysis to derive a unified conclusion. A meta-analysis was conducted according to the effect sizes extracted 

from 35 empirical articles about customer loyalty of online short-term rental service. The effect of customer loyalty 

classification was further explored from the two sub-dimensions, behavioral loyalty and composite loyalty. The results of the 

main effect analysis show that only sustainability has no significant effect on attitude. The loyalty classification analysis 

proves the validity and particularity of the results from the perspective of sub-dimensions of loyalty. The conclusions of this 

study will bring significant enlightenment to the academic and industry. 

 

Keywords: online short-term rental, meta-analysis, customer loyalty, loyalty classification 

 

1. INTRODUCTION 

In recent years, the rapid development of the mobile Internet has derived various commercial behaviors. 

Based on this background, the sharing economy (also known as collaborative consumption) mode has been 

known more and more widely around the world. Under this mode, consumers can collaboratively use resources 

that are underdeveloped and underutilized through payment-based sharing activities 
[1]

. Online short-term rental, 

as the earliest industry in the development of the sharing economy, is currently a popular way to share space. It 

relies on technology and Internet facilities to connect landlords who have vacant rooms with tenants who need 

to use the rooms in a short time. Such short-term rental activities can meet the needs of customers, like 

providing lower-cost accommodation and opportunities to interact with local communities 
[2]

. Online short-term 

rental industry has developed maturely in Euro-American countries. The representative platform is Airbnb. 

Since established in 2008, it has quickly occupied the global market. In August 2015, it entered the Chinese 

market, and its monthly valuation has reached $31 billion in March 2017.  The online short-term rental market 

in China started late and sprouted in 2011. At present, China's leading online short-term rental platforms are 

Xiaozhu, Tujia, Mayi and so on. 

The online short-term rental service is increasingly popular with the public. Because of its close connection 

with the tourism industry, how to retain customers has become an issue discussed by all sides. This drives more 

and more researches to explore the problem of customer loyalty about the online short-term rental service
 [3]

. 

The models which studied customer loyalty problems in the existing literature were mostly based on Theory of 

Reasoned Action (TRA), Theory of Planned Behavior (TPB), Unified Theory of Acceptance and Use of 

Technology (UTAUT), Prospect Theory (PT) and other related behavior theories.  

However, we find that past studies showed some inconsistent results due to the investigation time, the 

location of the survey, the target population, the number of samples and other force majeure factors. For 

example, some scholars confirmed that perceived value had a significant correlation with behavioral loyalty 
[4]

, 

while other scholars showed that this correlation was not significant 
[5]

. And the strength of correlation 

coefficients obtained in different studies was also inconsistent. Those inconsistencies will mix the academic 
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cognition and bring some confusion to the practical work. Therefore, we integrate the results of empirical 

studies on customer loyalty of online short-term rental service by using meta-analysis, aiming to construct a 

comprehensive research model and get a unified conclusion to help online short-term rental platforms to carry 

out targeted marketing, improve customer loyalty and promote industrial development. Meta-analysis is a 

method that comprehensively analyzes a large amount of data extracted from a lot of previous studies and then 

summarizes the real correlation between the two variables 
[6]

. Also, currently there is a lack of systematic 

quantitative reviews in the research field of online short-term rental, so it is suitable to use meta-analysis to 

explore customer loyalty issues.  

In addition, the questions about loyalty in disparate questionnaires are usually differentiated 
[7]

. In some 

literature, all the questions are similar to “whether or not you will recommend others to use the service”. But, all 

the items of other studies are similar to “are you willing to continue to use this service”. And the two types of 

questions may also appear in the same questionnaire. Therefore, there exist differences in the measurement of 

loyalty. Considering such a situation, we further research the effect of loyalty classification, and then discuss the 

differences in disparate dimensions of loyalty. 

 

2. LITERATURE REVIEW 

In previous studies, many behavior theories have been applied to research customer loyalty. We select 

subjective norm and perceived behavioral control from TPB, hedonic motivation and price value from UTAUT, 

and some other variables such as sustainability, social interactions, trust and perceived risk, together with 

attitude and satisfaction as our research model according to the frequency of path relationship and the 

importance of variables. 

 

2.1 Theory of planned behavior 

The Theory of Planned Behavior (TPB) has been widely used in the tourism and hospitality industry to 

understand the behavioral intention of tourists. For example, some scholars used this theory to study the purpose 

of tourists to visit a destination 
[8]

 or to explore the intention of customers to book green hotels 
[9]

. This theory 

proposes three presupposition factors that determine behavioral intention, which are attitude, subjective norm 

and perceived behavioral control. Among them, attitude refers to the individual’s evaluation of whether he or 

she likes or dislikes one certain behavior. Subjective norm is an external pressure that pushes or constrains 

individual behavior according to public reaction. Perceived behavioral control refers to the degree of control 

over the implementation of a certain behavior determined by the individual consciousness. For the online 

short-term rental industry, some scholars have studied customer loyalty towards Airbnb by using TPB 
[10]

. 

Because choosing accommodation is a planned behavior for tourists, we consider TPB as the basic theory of 

relevant research 
[11]

.  

 

2.2 Unified theory of acceptance and use of technology 

The model of Unified Theory of Acceptance and Use of Technology (UTAUT) which mainly included four 

factors that influence behavioral intention, namely performance expectancy, effort expectancy, social influence 

and facilitating conditions, was initially used to study the adoption of information technology based on the 

non-consumer environment. Venkatesh et al. 
[12]

 further expanded it. The extended model is called UTAUT2 

which is made more suitable for the consumer environment. Compared with UTAUT, UTAUT2 adds three new 

measurement dimensions, namely hedonic motivation, price value, and habit. Hedonic motivation refers to the 

degree of pleasure the individual feels when performing a specific behavior. Price value is the measurement of 

an individual's perceived value of specific behavior and its monetary cost. Habit represents the driving factor for 
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an individual to implement a particular behavior out of habit continuously. UTAUT and its extension model are 

gradually applied to the research of online short-term rental industry. For example, Lin et al. 
[13]

 adopted 

UTAUT and its extension model to study customers’ purchase behavior towards Airbnb. 

 

2.3 Other related variables 

In addition to the above behavior theories’ variables, scholars have explored many other constructs. Barnes 

and Mattsson 
[14]

 predicted that in the next ten years, sustainable development and environmental issues will 

become the main consideration for the successful development of the sharing economy. Sustainability (SUS) has 

been widely applied in research on the adoption and loyalty of online short-term rental service. There is no 

doubt that online short-term rental platforms provide opportunities for tenants to interact with landlords and 

residents, and allow tenants to connect with local communities to share their personal experiences. Therefore, 

the factor, social interactions (SI), needs to be taken into account 
[10]

. The overall goal of trust (TRU) is to enable 

individuals to build good perceptions, to ensure that individuals believe the service is trustworthy, and the 

process of use or transaction is safe 
[15]

. Hence, given the particularity of online short-term rental platforms, trust 

can be considered as a critical factor influencing consumer behavior. Generally speaking, in the case of deciding 

whether to purchase or repurchase the online short-term rental service, consumers can only evaluate the risk of 

the transaction based on the existing information displayed by the platform, so the perceived risk (PR) of 

consumers plays a crucial role in their repurchase intention 
[4]

. 

 

2.4 Customer loyalty 

As a basic concept of marketing, customer loyalty has always been tightly bound up with the companies’ 

performance 
[16]

 and been a hot topic in the field of tourism management. In general, attitude (ATT) and 

satisfaction (SA) are variables that are strictly related to the measurement of loyalty, so we will also regard the 

two variables as constructs of the research model. 

Following the opinion of Jacoby and Chestnut 
[17]

, this study divided loyalty into three sub-dimensions: 

attitudinal loyalty (AL), behavioral loyalty (BL) and composite loyalty (CL). According to Zhang et al. 
[7]

, 

attitudinal loyalty can be said to mean that customers' belief in value leads to their overall attitude toward 

products or services, and is a kind of loyalty on the psychological level, such as the intention to recommended to 

others or preference. Behavioral loyalty is the result of customer behavior, which links to purchase, repurchase 

and continued purchase intention. Composite loyalty combines attitudinal loyalty and behavioral loyalty. 

The research model established in this paper is shown in Figure 1. 

Subejective Norm
Perceived 

Behavioral Control
Hedonic Motivation

Price Value

Sustainability

Social Interactions Trust Perceived Risk

Attitude

Satisfaction

Attitudinal Loyalty

Behavioral Loyalty

Composite Loyalty

Loyalty

 

Figure 1.  Conceptual model 
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3. METHODOLOGIES 

 

3.1 Data collection and coding 

To analyze the customer loyalty of online short-term rental service, we took "p2p accommodation", 

"peer-to-peer accommodation," "online short-term rental," "loyalty" and "behavioral intention" as keywords. We 

searched the literature related to customer loyalty of online short-term rental service in some popular databases 

from 2008 to now, such as the Web of Science, Google Scholar, Elsevier, ACM, JSTOR, Emerald and IEEE 

Xplore. Finally, 108 related articles have been obtained. 

The criteria of literature selection adopted in this paper are: (1) the literature on customer loyalty of online 

short-term rental service must be empirical; (2) the literature must report the effect sizes needed for 

meta-analysis; (3) the literature must report the sample size. Also, some literature which studied the adoption 

behavior or loyalty of landlords to online short-term rental platforms should not be included in this study. 

Finally, we selected 35 papers for meta-analysis, including 26 Journal articles, seven dissertations and two 

conference papers. 

After carefully reading the articles selected for meta-analysis, we extracted the following information: 

author name, publishing year, research object, country or area, sample size and effect sizes of model’s constructs. 

At the same time, to ensure the consistency of the model’s construct, we merged some variables with similar 

meanings extracted from different literature. For example, the subjective norm of TPB is identical to the social 

influence of UTAUT, and perceived behavioral control is similar to facilitating conditions. Also, perceived 

enjoyment and hedonic value are talking about hedonic motivation. Economic benefits, perceived value and 

financial benefits are all equal to price value. Therefore, the subsequent analysis will merge these above 

variables. Due to the limited number of literature available for meta-analysis, only one is attitudinal loyalty, so 

the follow-up analysis only proceeds from the perspectives of behavioral loyalty and composite loyalty. Among 

them, 19 are about behavioral loyalty, and 15 are composite loyalty. 

 

3.2 Statistical analysis 

We adopted R 3.4.2 to conduct the meta-analysis. The outcome reflects the results of the fixed-effect and 

the random-effects model. We choose the results of the random-effects model because it assumes that there are 

differences between studies. That is, denying the assumption that all studies are homogeneous, and the results 

obtained are very rigorous 
[18][19]

. 

Meanwhile, the publication bias of each relationship was calculated by fail-safe N. The calculation formula 

was as follows: 
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Where z is derived from r in Equation (1), and N is the number of studies on a specific path relationship. 

 

4. RESULTS 

 

4.1 Main effect analysis 

The effect sizes of each relationship in the model are combined, and the results are shown in Table 1.  
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The combined effect size of SUS-ATT is 0.069. Its 95% confidence interval includes 0, and the z-score is 

not significant, indicating that sustainability has no significant effect on attitude. The remaining 14 combined 

effect sizes of the path relationships are significant. Among them, the impact of perceived risk on loyalty is 

-0.318, which is negative, and other related relationships are positive.  

From the perspective of publication bias, the impact of PBC, HM, PV, ATT, SA on L and the influence of 

HM on ATT have positive FSN values. There is no publication bias in the six path relationships. The remaining 

nine relationships have negative FSN values and fail the test. 

 

Table 1.  The results of main effect analysis 

Path Combined effect size 95%CI Z-score P-value Nfs.05 

SN-L 0.489 0.326∣0.623 5.350 0.000 -1.271 

PBC-L 0.638 0.514∣0.736 7.930 0.000 0.280 

HM-ATT 0.685 0.393∣0.851 3.890 0.000 1.470 

HM-L 0.662 0.512∣0.773 6.750 0.000 6.997 

PV-ATT 0.350 0.110∣0.552 2.800 0.005 -4.592 

PV-SA 0.512 0.337∣0.653 5.170 0.000 -1.947 

PV-L 0.445 0.308∣0.564 5.850 0.000 9.188 

SUS-ATT 0.069 -0.044∣0.179 1.200 0.232 -4.950 

SUS-L 0.305 0.102∣0.484 2.900 0.004 -4.719 

SI-SA 0.372 0.317∣0.425 12.200 0.001 -2.542 

SI-L 0.308 0.160∣0.442 3.980 0.000 -5.635 

TRU-L 0.369 0.158∣0.548 3.330 0.001 -4.518 

PR-L -0.318 -0.514∣-0.091 -2.710 0.007 -5.041 

ATT-L 0.698 0.455∣0.845 4.550 0.000 17.454 

SA-L 0.692 0.537∣0.802 6.620 0.000 21.360 

 

4.2 Loyalty classification analysis 

Table 2 shows the results of 15 path relationships’ combined sizes from the perspective of loyalty 

classification. 

PV-L has been studied the most in all relationships, reflecting that customers believe that the value of the 

online short-term rental service itself matches the price it provides. Overall, in the research context of composite 

loyalty, the combined effect sizes of PV-ATT, SUS-CL, and TRU-CL are 0.309, 0.294 and 0.379 respectively. 

Their 95% confidence interval contains 0, and z-scores are not significant. Therefore, the combined effect sizes 

of the three path relationships are not statistically significant. The combined effect size of PR-BL is -0.364. Its 

confidence interval also includes 0, and the z-score is not significant, so the correlation is not significant. 

Regarding the SUS-ATT relationship, whether in the research context of behavioral loyalty or composite 

loyalty, the combined effect sizes are always less than 0.1. Its confidence interval contains 0, and the z-score is 

not significant. Therefore, sustainability is not a significant factor in the attitude of customers toward using 

online short-term rental service. It can be seen from Table 2 that SN, PBC, HM, PV, SI, ATT and SA have a 

more significant influence on CL than BL, and all of them are positive values and statistically significant, 

indicating that these seven variables have a stable positive impact on loyalty. Due to limited literature which was 

only one study in the BL or CL group, subgroup analysis was not successful for the three path relationships, 

HM-ATT, PV-SA, and SI-SA. However, from the results, the combined effect sizes in the three subgroups are 

significant. Also, the combined effect size of PR-CL is -0.259, and its confidence interval does not pass 0, and 
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z-score is significant, showing that PR has a significant negative impact on CL. 

 

Table 2.  The results of loyalty classification analysis 

Path Loyalty Number of studies Sample size Combined effect size 95%CI Z-score P-value 

SN-L BL 6 1747 0.418 0.261∣0.553 4.900 0.000 

CL 2 927 0.660 0.447∣0.802 4.990 0.000 

PBC-L BL 3 1234 0.609 0.426∣0.744 5.490 0.000 

CL 2 927 0.678 0.491∣0.806 5.600 0.000 

HM-ATT BL 1 1328 - - - - 

CL 4 1295 0.616 0.255∣0.827 3.070 0.002 

HM-L BL 3 2096 0.605 0.322∣0.788 3.750 0.000 

CL 5 2164 0.694 0.563∣0.791 7.680 0.000 

PV-ATT BL 3 2502 0.402 0.016∣0.683 2.030 0.042 

CL 4 1295 0.309 -0.087∣0.621 1.540 0.124 

PV-SA BL 2 831 0.585 0.417∣0.714 5.830 0.000 

CL 1 153 - - - - 

PV-L BL 9 2764 0.424 0.289∣0.542 5.730 0.000 

CL 9 3807 0.466 0.225∣0.654 3.580 0.000 

SUS-ATT BL 2 1878 0.065 -0.184∣0.305 0.510 0.613 

CL 3 776 0.064 -0.007∣0.134 1.770 0.077 

SUS-L BL 2 831 0.205 0.138∣0.269 5.960 0.000 

CL 3 1171 0.294 -0.101∣0.609 1.470 0.142 

SI-SA BL 2 831 0.377 0.317∣0.434 11.390 0.000 

CL 1 153 - - - - 

SI-L BL 4 1281 0.264 0.212∣0.314 9.620 0.000 

CL 4 1873 0.355 0.078∣0.580 2.490 0.013 

TRU-L BL 7 1040 0.371 0.238∣0.490 5.200 0.000 

CL 3 1317 0.379 -0.190∣0.757 1.320 0.186 

PR-L BL 4 1469 -0.364 -0.690∣0.086 -1.600 0.110 

CL 3 1391 -0.259 -0.308∣-0.209 -9.850 0.000 

ATT-L BL 5 2029 0.538 0.222∣0.752 3.140 0.002 

CL 5 1507 0.809 0.508∣0.934 3.910 0.000 

SA-L BL 5 1922 0.677 0.435∣0.828 4.510 0.000 

CL 6 1924 0.704 0.471∣0.845 4.720 0.000 

 

5. DISCUSSION 

By using meta-analysis, we examine the impact of subjective norm, perceived behavioral control and other 

six variables on loyalty and two sub-dimensions, namely behavioral loyalty and composite loyalty. The results 

of this paper are instructive for both the academic and industrial field of online short-term rental service. 

First of all, traditional research was usually focused on customers' willingness to consume online 

short-term rental service, but did not deeply explore the influencing factors of customers' attitude and behavioral 

loyalty. The results of this study will help scholars understand consumers’ behavior from multiple dimensions, 

and thus obtain more practical points of view. 

Secondly, although sustainability has no significant influence on the customers’ attitude whether in the 
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main effect analysis or the loyalty classification analysis, it has a positive impact on loyalty and behavioral 

loyalty, indicating that customers attach great importance to environmental protection nowadays. They will 

support consumption activities that contribute to the environment. Therefore, the sustainability factor cannot be 

ignored if the providers want to develop online short-term rental industry vigorously. 

Finally, subjective norm, perceived behavioral control, hedonic motivation, price value, social interactions, 

trust, attitude, and satisfaction have a more significant impact on composite loyalty than behavioral loyalty, 

showing that customers' opinions on the use of online short-term rental platforms not only include their 

willingness to recommend others to purchase but also contain their desire to buy or repurchase the service. 

Therefore, the providers of online short-term rental service should consider how to improve the composite 

loyalty of customers from the marketing perspective. That is to say, not only should they work hard on 

attitudinal loyalty, but also make an effort in behavioral loyalty. 

 

6. CONCLUSIONS 

Based on the meta-analysis, we study the customers’ loyalty to the online short-term rental platforms by 

adopting some well-known theories such as TPB, UTAUT and its extended model. The innovation of this paper 

lies in that it utilizes a quantitative review method to discuss the research problems, integrates the consistent or 

inconsistent conclusions of previous studies, and reaches a unified view. 

The results of this paper have specific development significance for scholars and online short-term rental 

service providers. Online short-term rental platforms are still in the early stage of development in China, which 

needs to be explored continuously. We also broaden the research field of meta-analysis and apply it to the field 

of sharing economy. 

The limitation of this study lies in the limited number of articles included in the meta-analysis. Although 

we have used as many keywords as possible to search for some popular databases, it is still difficult to find more 

research. Therefore, the sample size has certain limitations. At the same time, we fail to analyze the online 

short-term rental service from the perspective of attitudinal loyalty. Besides, it is also possible to consider the 

moderating effect of some factors in future research, to give better suggestions for the development of this 

industry. 
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Abstract: As a growing enormously method of financing and selling new products, crowdfunding usually accompanies with 

the overstating product quality. We consider creators with low product quality in a crowdfunding market may use false 

advertising to overstate the value of their products and a policy maker can punish such false advertising. We propose a 

two-period crowdfunding model in which a creator may charge different prices over time to sequentially arriving buyers. 

Both advertising and prices decisions of creators are discussed in the paper, and we characterize an equilibrium where false 

advertising interact with crowdfunding pricing dynamics over time.  

 

Keywords: false advertising, crowdfunding, signal game, separating equilibrium, pooling equilibrium. 

 

1. INTRODUCTION 

Crowdfunding has emerged as a potentially valuable alternative to the traditional method of financing and 

selling new products. A buyer in a crowdfunding project not only commits to purchasing the product but also 

prepays to fund the project. A project will be successfully funded only if the total value of committed purchases 

exceeds a specified goal within a certain time. It is reported that the crowdfunding industry will soon account for 

more funding than venture capital 
[1]

. In recent years, crowdfunding has grown enormously, however, even 

though there are some successful campaigns that rewarding backers’ genuine products, such as the Pebble smart 

watch, there are also many projects that have gathered enough capital but provide buyers the depressed product 

quality which are deviating from the firms’ original commitments. For example, the Kreyos smart watch, 

launched with a similar target and price as the Pebble, was funded to over ten times its original goal, but the 

final product was poorly received where the devices lacked many of the promised features and were often 

defective. In addition, there are also many firms declare bankruptcy after their crowdfunding projects are funded 

to the targets because of technical difficulties and lacking of talents, such as Zano, a campaign for small drones. 

In practice, creators overstated their product quality by false advertising so that attracting backers to donate to 

their campaigns. 

False advertising---incorrect or exaggerated product claims, has attracted awareness of policy makers and 

practitioners for many years. In many countries, because of the potential dangers of false advertising, buyers are 

protected by a variety of regulations and laws, such as Federal Trade Commission and Unfair Competition Law. 

Despite potential legal penalties, cases of false statement are still easily to find in the crowdfunding market, an 

important reason is that a crowdfunding project usually associated with new ventures which are lack of 

information related to product characteristics. Even though false advertising phenomenon is widely documented 

in the crowdfunding market, literature on it mainly limit to the conventional product. For example, Reference [2] 

consider two competing sellers whose private quality cannot be assessed by buyers. Both price and advertising 

can be utilized by sellers to signal their quality. To mimicking the high-quality seller, the low-quality may make 
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false advertising to mislead buyers in a pooling equilibrium. The closest work to our paper is by Reference [3]. 

They demonstrate the issue of false advertising in a monopoly where the firm has the low or high quality. 

Different from the full pooling and separating equilibrium in past signaling models, they analyze a richer class 

of semi-pooling equilibrium where false claims may occur with a probability. Based on a more general form of 

demand, they provide precise conditions under which false advertising is beneficial for buyer surplus, total 

welfare and firm profits. Similar to these literatures, we also consider false advertising of the firm with low 

quality in our paper while a similar semi-pooling equilibrium may occur. However, we highlight the 

combination of discriminatory pricing strategies and advertising as signals to disclose the quality. Such pricing 

mechanism gives firms more opportunities to reveal their product quality when the prices are taken as the 

quality signal. The existing literature on crowdfunding is more recent, in which empirical research has examined 

aspects, including geographic dispersion of investors 
[4]

, backer dynamics over the project funding cycle 
[5]

, 

positive network externalities 
[6]

, and factors that lead to successful projects 
[7]

; theoretical research has studied 

optimal choices of crowdfunding mechanisms 
[8]

, pricing and product line design 
[9]

, moral hazard 
[10] [11]

, and 

information asymmetry about quality 
[8]

 
[12]

. There are few crowdfunding literatures focusing on the false 

advertising from the perspective of signaling. To our best knowledge, this is the first paper to consider the false 

advertising in a crowdfunding market. With the consideration of the new challenges of false advertising in the 

crowdfunding market mentioned above, we try to answer the following questions in the paper: (i) why do firms 

in a crowdfunding project engage in false advertising? And when is it more likely that false advertising emerges 

in a crowdfunding project? (ii) How does the presence of false advertising phenomenon change the 

crowdfunding selling mechanism, such as the pricing scheme and the campaign success rate? (iii) How will the 

firm’s optimal prices, advertising decisions depend on the buyers’ knowledge about the firm’s quality level? 

To address these issues, we set a basic two-period crowdfunding model by considering the issues of false 

advertising. In the crowdfunding framework, a firm may charge different prices over time to sequentially 

arriving buyers. The decisions of the earlier buyers are posted to the later arrivals. The buyers decide whether to 

purchase and which product option to choose according to their valuations, which is actively influenced by false 

advertising. We consider the firm is privately informed about its product quality where buyers only know that 

quality is either “high” or “low” with a natural possibility. The policy maker firstly commits to a penalty for 

false advertising. Then having learned its type, the firm chooses its pricing and the advertising (no advertising, 

truthful advertising for the H-type firm or false advertising for the L-type firm) strategies. Buyers subsequently 

update their beliefs and make their purchase decisions.  

Under the framework of signaling game, we analyze the separating and pooling equilibriums firstly, and then 

introduce a lexicographically maximum sequential equilibrium (LMSE) concept 
[13]

 to refine equilibrium 

outcomes. We consider that the firm signals high quality through not only his advertising but also the 

crowdfunding mechanism, such as target and price pair while buyers’ beliefs depend on both of the firm’s 

signals and the level of the penalty. We find that (I) when the penalty is low, the L-type firm always falsely 

claims his quality with a high probability, thus the H-type firm prefers to making no advertising because there is 

a basic advertising cost for the truthful advertising, the equilibrium is then full pooling with no advertising; (II) 

when the penalty is large, the L-type never benefits from a false advertising, thus the equilibrium is full 

separating where the H-type firm separates from the L-type one by only incurring a truthful advertising cost; (III) 

when the penalty is moderate, the equilibrium may be separating where the H-type firm uses both advertising 

and price signaling costs to separating from the L-type firm, or the semi-pooling equilibrium where the L-type 

firm mixes between (i) pooling with the H-type one by making false advertising with the same prices as the 

H-type, and (ii) separating from the H-type one by making no advertising with the different prices.  
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2. MODEL DEVELOPMENT 

A risk-neutral firm adopts a sequential crowdfunding mechanism for selling products. We consider a 

simple two-period game where the firm posts a crowdfunding project with specific product quality and price 

combination ( , )L Hp p on a crowdfunding platform where L Hp p . The firm is privately informed about its 

product quality. Specially, with probability (0,1) , the firm is H-type with product quality Hq ; with 

probability 1  , the firm is L-type with product quality Lq  where 
L Hq q .  

Suppose that in each period ( 1,2)t t  , only one buyer arrives at the proposed project, each buyer has a 

unit demand and ex ante knows the product quality with its prior distribution. In addition, we suppose that 

buyers may have different basic product valuations that represent the matching degree of the product to the 

buyer. The basic product valuations are independent of product quality, which are i.i.d with the following 

two-point distribution: 

1 ,

H with probability
v

L with probability






 


                                 (1) 

where 0H L  . Note that the buyers know their basic product valuations when learn that the product is good 

or bad match, and the firm only ex ante knows their prior distribution. We call the buyer who learns that the 

product is good match as H-type buyer, and the buyer who learns that the product is bad match as L-type buyer. 

To make the project success, both buyers must sign up, otherwise the project is cancelled and the collected fund 

is returned to buyers. Therefore, a buyer’s purchasing decision in a reward-based crowdfunding project relies on 

their type, prices, the expected product quality as well as the campaign success rate. Specially, suppose that a 

buyer buys the product of known quality 
iq  at price jp , her economic surplus or utility is denoted as 

( , ) ( )i i i

j ju q p r q v p   for , { , }i j H L , where ir  is denoted as the success rate of the project.  

Different from that the price can be observed directly by buyers before purchasing, the product quality is 

the private knowledge of the firm, and buyers formulate their expected product quality depending on all related 

information disclosed initially by firms. We consider that the firm may make the quality advertising to induce 

the buyer’s expectation 
[14]

 
[15]

 at a basic information disclosing cost. In fact, different from the conventional 

product that buyers are familiar with, the quality advertisement in a crowdfunding project is costly for no matter 

the H-type firm or the L-type firm. This is because many crowdfunding products are unique, novel and 

professional so that the majority of buyers are unable to distinguish the product quality through the firm’s 

simple quality statement. The firm’s quality report should be clear, visual and some firms usually introduce 

some professional suggestions from experts.  

We assume that each type of firm sends a publicly observable advertisement  {0,1} 
 

at a basic 

advertising cost c . At 0  , the firm makes no quality advertisement, and at 1  , the firm discloses his 

quality information in the advertisement. Intuitively, a low-type firm will not claim his low-quality information 

by incurring an advertising cost (Rhodes and Wilson 2018), hence 1   means that the L-type firm uses a 

high-quality report to misleading buyers, which is called as false advertising. A policy maker is able to verify 

any advertised claim and we suppose a penalty 
 

for false advertising which is imposed by the policy maker 
[3]

. 

A higher 
 

reflects more intensive monitoring by public authorities. We assume that the policy maker can 

choose any level of penalty to maximize its objectives, which may be firm’s profit, buyer surplus, or total 

welfare.   

 

3. EQUILIBRIUM ANALYSIS 

 

3.1 A complete-information benchmark 

In the complete-information benchmark, the firm’s quality is common knowledge. We easily find that quality 

claims are needless because any type of advertising will incur a positive cost. The creator then decides the 
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optimal pricing strategy to maximize his profit without any quality advertisement, which is given by 

( , , ) ( )i i i i i i i

H L H Lp p r p p    , ,i L H , (1) 

where the success rate 
ir  is given by 

  
2

2

1

& (1 )

2 (1 ) .

i i i

L H

i i i i

i L H

i i i i i i i

L H L H

i i i i i

L H L

if p p q L

if q L p p q H
r

if p q L p q H p p q H

if p q L p q H p



  

   

  


  
 

     
      

 

(2) 

Maximizing the creators’ profits in Equation (1), we can get four pricing policies for the creator which are 

accompanying with four different campaign success rates. We call these four price strategies as volume, margin, 

intertemporal pricing and menu pricing strategies, respectively. Under the volume strategy, both buyers sign up, 

regardless of their types, and the project always succeeds; under the margin strategy, the project is open only to 

high-type buyers, and any low-type buyers arriving at each period will leave the site without giving a purchase; 

under the intertemporal pricing strategy, the buyer arriving at the first period always signs up at a lower price 

and thus the project can be successful only when the buyer arriving at the second period can afford the price, 

that is the buyer must be H-type; under the menu pricing strategy, the higher price is lower than that in the 

intertemporal pricing strategy while the lower price equals to that in the intertemporal pricing strategy. Buyers in 

the crowdfunding market face a single price in the two former strategies and discriminatory prices in the two 

latter strategies. For two discriminatory prices strategies, the menu pricing strategy is accompanying with a 

higher campaign success rate comparing to intertemporal pricing strategy because the H-type buyers arriving at 

the first period are willing to overpay in the menu pricing strategy, that is choosing the higher price, if such a 

choice could increase the chance of the project success, which is called incentive compatibility.  

 

3.2 Asymmetric information 

Usually, products launched by the crowdfunding project are newly and novelty that consumers cannot have 

perfect knowledge about the product quality except the firm chooses to self-disclose the information before the 

purchase of buyers. How does such information asymmetry affect the market outcome, such as the firm’s 

advertising and pricing policies as well as the buyers’ purchasing behavior? Now, we focus on the case where 

buyers can not directly observe the firm’s types. 

 Recall that if the L-type firm makes advertising, i.e., 1L  , he will make a false advertising to pretend 

to be high quality, which incurs not only the basic information disclosing cost, c , but also the penalty of false 

advertising,  . For the H-type firm, when 1H  , his truthful advertising only incurs a basic advertising cost. 

The advertising costs of both types of firms are given by 

0 0
( )

1

HH

H
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c if
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Then, the profit of the i-type firm is 

( , , ) ( ) ( )i i i i i i i i

H L H Lp p r p p C     , ,i L H .                        (3) 

where ir  is given by Equation (2). 

There are two types of Perfect Bayesian Equilibria (PBE) in our asymmetric-information setting: 

separating equilibrium and pooling equilibrium. At a separating equilibrium, the L-type and H-type firms choose 

different prices and advertising pairs, from which buyers can infer the firm’s type. At a pooling equilibrium, 

both types of firms choose the same prices and advertising policies. We firstly show a separating equilibrium 
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with some analytical features.  

3.2.1 Separating equilibrium 

A separating equilibrium (shown in Figure 1) in which prices and advertising pairs fully reveal qualities, 

that is firms of different qualities post different advertising and prices pairs.  

 

Figure 1. Separating Equilibrium Outcomes ( * *H L    ). 

Figure 1 depicts the separating equilibrium outcome in different ( , )c   parameter regions. Note that *H  

and *L  are the H-type and L-type firms’ optimal profits in the complete-information case. We find that the 

H-type firm can distinguish himself from the L-type firm by two methods, the discriminating advertising and the 

discriminating price pairs, which incur the two types of signaling costs, advertising cost and the price distortion 

cost. When the condition c     holds, the only advertising distortion cannot prevent the L-type firm’s 

mimicry, and the H-type firm has to make advertising and prices distortion to separating from the L-type firm. 

When the false advertising cost of the L-type firm is large enough, i.e., c    , the only advertising 

distortion of the H-type firm can separate from the L-type firm. As the advertising cost of the H-type firm 

increases to a level, i.e., c   , the advertising distortion of the H-type firm becomes less effective than the 

prices distortion, thus for preventing the L-type firm’s mimicry, the H-type firm reduces the prices to the get the 

same profit as the L-type firm.  

As mentioned above, the advertising distortion is a more effective way than prices distortion for the H-type 

firm to keep the L-type firm from mimicking under this condition. This is because the penalty of false 

advertising make the L-type firm have to pay more advertising cost compared to the H-type firm for mimicry, 

which reduces the H-type firm to a much lesser extent than it will reduce the L-type firm’s profit. However, the 

price distortion requires a large price reduction to prevent mimicry by the L-type firm, it is less efficient for the 

H-type firm under the condition, because the same amount of profit reduction as the L-type firm’s is also for the 

H-type firm when the prices are reduced.  

3.2.2 Pooling Equilibrium 

In the pooling equilibrium (shown in Figure 2), firms are expected to post the same advertising and price 

strategies in equilibrium. There are two cases for the advertising and price pairs in the pooling equilibrium, (a) 

both types of firms post the same prices without making advertising, and (b) both types of firms post the same 

prices while the H-type firm makes truthful advertising and the L-type firm makes false advertising. In case (a), 

buyers do not receive any quality information from prices and advertising, thus buyers’ posterior belief is the 

same as their prior, and in case (b), even though both types of firms give the same high-quality report, buyers 

may still get some useful quality information from the advertising. Following a pooling equilibrium, when 

buyers do not receive a high-quality report, the buyers’ belief of the probability of the H-type firm is not updated, 

thus the buyers make purchasing decisions depending on the natural expected quality of the product. Specially, 

we find that a semi-pooling equilibrium may exist where the false advertising occurs where if buyers receive a 
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high report, they will update their belief of the probability of the H-type firm from   to   with   . 

Comparing the H-type firm’s profits in cases a) and b), we can get the pooling equilibrium. Specially, we 

find that the false advertising may occur in a pooling equilibrium under two conditions---a small basic 

advertising cost, (1 )c    , and a medium penalty, 
**

( , )   . Both of the two conditions are affected by 

  and  . In detail, as   decreases and   increases, which indicate a high value of information disclosing, 

it is more likely for false advertising occurring in the pooling equilibrium.  

 

Figure 2. Pooling Equilibrium Outcomes (
* *H L    , 

* * *(1 )H L      ). 

 

3.2.3 Lexicographically Maximum Sequential Equilibrium 

In signaling games, there are multiple perfect Bayesian equilibriums (PBE) since the PBE concept imposes 

no restrictions on out-of-equilibrium beliefs. To further refine equilibrium outcomes, we apply the 

lexicographically maximum sequential equilibrium (LMSE) concept introduced by Reference [13], which is 

often used as an alternative equilibrium-selection criterion. Below we adapt the definition of LMSE to our 

setting.  

Definition. In a signaling game G, we denote the set of types by { , }H L , the i-type player’s payoff by ( )i  , 

and the set of pure-strategy perfect Bayesian equilibria by PBE(G). The strategy profile ' ( )PBE G 
 

lexicographically dominates (l-dominates) ( )PBE G   if ( ') ( )H H    , or ( ') ( )H H     and 

( ') ( )L L    . The strategy profile ( )PBE G   is a LMSE if there does not exist  ' ( )PBE G   that 

l-dominates  . 

In our model, a PBE is an LMSE if it is the H-type firm’s most profitable outcome among all PBE and if, 

conditional on being the most profitable for the H-type firm, it is also the L-type firm’s most profitable outcome.  

 

 

Figure 3. LMSE outcome ( * *H L    ). 



The Eighteenth Wuhan International Conference on E- Emerging Issues in E-Business                       349 

Figure 3 depicts three cases of the equilibrium market outcomes in different ( , )c   parameter regions:  

(i) The case of semi-pooling/separating equilibrium where conditions c    and   
 

both hold. In this 

case, the H-type firm can either incur a signaling cost to separate itself from the L-type firm, or pool with the 

L-type, thus the equilibrium is semi-pooling or full separating. In the semi-pooling equilibrium, the L-type firm 

randomizes in the separating and pooling equilibrium: In the former, the L-type firm charges the same prices 

with the H-type firm, and in the latter, he charges his first-best prices in the information symmetric case. In the 

full separating equilibrium, the H-type firm uses both of advertising and prices as signals to separate from the 

L-type firm. Specially, the H-type firm claims a high-quality report and charges prices lower than his first-best 

prices given in the information symmetric case, but different from that in the semi-pooling equilibrium, and the 

L-type firm separates himself from the H-type by choosing the same advertising and pricing strategies as the 

symmetric information. In this case, the firms’ profits are the same under the semi-pooling and separating 

equilibriums. 

(ii) The case of full separating equilibrium where conditions c    and  (1 )c     hold. In this case, the 

equilibrium has full separation, and buyers can distinguish the type of the firm from the advertising and prices 

signals. Specially, the advertising is perfectly informative here because the penalty is sufficiently high that being 

honest is the dominant strategy for the low type one, thus the H-type firm makes truthful advertising while the 

L-type firm makes no advertising. The signaling cost of the H-type firm is only its advertising cost c . The 

prices strategies of the two types of firms are accordance with their first-best prices in the symmetric case.  

(iii) The full pooling equilibrium where either     or (1 )c     hold. In full pooling equilibrium, either 

the penalty of false advertising is so low or the basic advertising cost is so high that the H-type firm gets a profit 

loss from claiming a high-quality report by incurring an advertising cost c . Buyers’ posterior belief is the same 

as their prior. Both of the H-type and L-type firms make no advertising and charge the same prices, then the 

profits of the H-type firm and L-type firm are the same. 

 

4. CONCLUSIONS 

We study the issue of information asymmetry about quality in the context of crowdfunding. In our 

crowdfunding model, a creator may charge different prices over time to sequentially arriving buyers who are 

considered to be heterogeneous in their basic product valuations (i.e., match degree). The buyers decide whether 

to purchase according to their valuations, which is determined by their types and expected product quality. The 

creator is privately informed about its product quality while buyers only know that quality is either “high” or 

“low” with a natural possibility. To signal quality, the creator can take both of price pair and advertising as 

signals. Especially, for mimicking the creator with high quality, the creator with low quality may make false 

advertising to mislead buyers. We also consider a policy maker who commits to a penalty for the false 

advertising.  

Our results show three types of equilibrium by utilizing the lexicographically maximum sequential 

equilibrium concept, i.e., full separating, full pooling and semi-pooling equilibriums. The penalty of false 

advertising plays a key role in these equilibrium results. There is an interesting situation when the penalty is 

moderate. Under the situation, the equilibrium may be either separating where the signaling costs of the H-type 

creator include both advertising and price signaling costs, or semi-pooling where false advertising will occur 

with a possibility. We find that the campaign success rate and price pair vary in separating equilibrium under this 

situation but those in semi-pooling equilibrium are fixed. 

 Crowdfunding is an emerging area where there are many issues being not considered in our paper, such as 

product line design and the information searching cost for buyers, future research may take into account those 

issues in the context of asymmetry information.  
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Abstract: With the development of information technology, more and more people would like to use mobile payment as 

their first choice, especially in the mainland of China. However, things look different in Taiwan. Through a questionnaire 

investigation to Taiwan college students, this paper explores the application status of mobile payment in Taiwan and tries to 

find out the future trends of that. It can be found that there are only small portion of college students are using mobile 

payment for their daily transactions due to the fact that the hardware and software about mobile payment are lagging behind 

in Taiwan. However, college students are expected to accept the new payment method and adopt it in the future with the 

development of the infrastructure and policies of government. 

 

Keywords: mobile payment, Taiwan, college students, situation, trends 

 

1. INTRODUCTION 

In recent years, with the development of information technology and the promotion of mobile payment 

service providers, more and more people are beginning to make mobile payment as their main payment method. 

Compared with traditional cash payment, mobile payment has the advantages of fast and convenient, 

simplifying payment procedures, reducing transaction costs, cutting down the issuance, transportation and 

administrative costs of paper currency. People no longer need to carry cash especially scattered coins, while 

most payment can be done easily with your cell phone. 

Recently, China Youth Network conducted a questionnaire survey on 1021 college students in mainland 

China. The results show that the most commonly adopted payment method for over 90% of that group is mobile 

payment. Over 70% of that group does not have cash in their daily lives, and over 30% even do not remember 

the time of the last usage of cash. Over 70% of that group used mobile payment several times a day and over 80% 

admitted that frequency was increasing. Over 50% of those college students answered that mobile payments 

have accounted for 75%-99% of their total amount of consumption every month. In comparison, we have 

investigated undergraduate in Taiwan, and it is rare for students to use mobile payment. The development of 

mobile payment on both sides of the strait is obviously in a state of non-synchronization. The mobile payment 

service in the mainland is at a mature stage, while Taiwan is not fully popularized, and there are still very few 

people choose to use it. 

In response to this phenomenon, we hope to know the exact status about the application of mobile payment 

in Taiwan.  We put our emphasis on college students, since this group is a young group with special 

characteristics who are deeply dependent on mobile phones, accustomed to and willing to use mobile phones to 

complete a series of activities, and are willing to improve the efficiency of all aspects. Therefor their application 

status of mobile payment will represent the current situation in Taiwan to a large extent. Therefore, we select 

Chung Yuan Christian University in Taiwan as an example, distribute questionnaires to investigate the usage of 

mobile payment, in order to explore the current situation and related reasons of mobile payment for college 
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students in Taiwan, and analyze its future development trends.  

 

2. LITERATURE REVIEW 

Mobile payment, also known as mobile money transfer, is a service method for paying for goods or services 

via a mobile device (generally referred to as a mobile phone). Instead of paying with cash, cheque, or credit 

cards, a consumer can use a mobile phone to pay for a wide range of services and digital or hard goods. It well 

known that SMS payment, scan code payment, fingerprint payment, sonic payment, etc. are all different types of 

mobile payment. From the perspective of the development characteristics of China's payment and clearing 

industry, China payment and clearing association (2017) pointed out in the 2017 industry computing report that 

mobile payment has become a hot spot, and scanning code payment is gradually standardized. As major mobile 

phone manufacturers support and promote NFC payment, it will cause a competition with QR code payment and 

play a great incentive role in accelerating the popularization of mobile payment 
[1]

. 

In recent years, many scholars have studied mobile payment in the field of college students. Yu analyzed the 

survey data of college students' mobile payment and conducted a deeper analysis of the relationships by 

regression analysis method and the cross-analysis method 
[2]

. Feng et al analyzed the current situation of mobile 

payment for college students through a questionnaire survey and tried to find influencing factors by using 

statistical analysis and Eviews software
 [3]

. He and Xu analyzed the application status and security issues of the 

mobile payment in the group of college students and proposed suggestions and countermeasures 
[4]

. Li and 

Zheng surveyed the characteristics and influencing factors of college students' mobile payment behavior, and 

provided some relevant suggestions to mobile payment service provider aiming at college students 
[5]

. Li 

conducted an empirical study on the characteristics, usage frequency and related influencing factors of college 

students' mobile payment behavior
 [6]

. Cao et al established discrimination analysis model and provided 

suggestions for the recommendation of mobile phone service provider 
[7]

.Yan summarized the characteristics of 

mobile payment, analyzed the college students’ consumption behavior from the aspect of excessive consumption 

and the defrauds on the web, and put forward some suggestions for improving the consumption behavior of 

college students 
[8]

.  

Although there are many research result about the application of mobile payment for the group of college 

students, the studies about the application status in Taiwan are still very limit. Therefore, it is necessary to do 

some research in order to know the exact situation of mobile payment in Taiwan. 

 

3. ANALYSIS OF THE APPLICATION STATUS OF MOBILE PAYMENT IN TAIWAN 

In order to understand the current situation of mobile payment for college students in Taiwan, we will 

distribute questionnaires at Chung Yuan Christian University in Taiwan to investigate the application, influences, 

possible reasons and development prospects of mobile payment, and finally draw some conclusions through the 

questionnaires survey.  

 

3.1 Questionnaire construction 

The questionnaire consists of four basic parts:  

3.1.1 Personal basic information of college students 

This part is about the basic personal information of college students, namely, nationality/territory, gender, 

and age, so as to study whether the attitudes of college students from different territories, gender or age are 

relevant with the application of mobile payment.  

3.1.2 Usage of mobile payments 

This part is to investigate the usage of mobile payment for college students in Taiwan from perspectives 
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such as consumer behavior, structure, scale, and patterns. We designed some questions about the payment 

frequency, the consumption amount and expenditure fields where college students apply mobile payment, which 

kind of payment platforms they prefer, their attitude toward mobile payment, and so on. 

3.1.3 Influences of mobile payments 

This part is mainly to inquire the influences mobile payment on college students’ life, e.g., with the 

infiltrating of mobile payments, what positive and negative impacts exist? Will it change our view of money? 

Do physical stores undergo a shock, or increase their incomes greatly due to the convenience of payment 

methods? At the same time, because Taiwan's current mobile payment is still not in a state of universal 

popularity, the government has not issued relevant laws and regulations. Do people worry about the security of 

mobile payment? 

3.1.4 Prospects of mobile payments 

Since the popularity of mobile payment in Taiwan is still not enough, and the rate of mobile payment for 

college students is still very low, what is the development prospect of mobile payment in the eyes of college 

students? Will mobile payments completely replace cash payments one day in the future? And for college 

students who have already adopted mobile payment, do they encounter any inconvenience in the process of 

using mobile payment, will these situations reduce the usage of mobile payment? And how can we change make 

mobile payment better? 

 

3.2 Questionnaire distribution and collection 

This study uses the Google Forms to set up questionnaires and publishes the questionnaire with the title of 

“Mobile payment usage of college students in Taiwan” on the homepage of Instagram for publicity, as well as 

the promotion of classes in related courses, and randomly surveys college students on campus. Finally, 104 valid 

questionnaires were collected in Taiwan, and 0 questionnaires were repeated. Therefore, the final valid 

questionnaires were 104. 

 

3.3 Data analysis 

This investigation is specified to undergraduate students at the Chung Yuan Christian University in Taiwan. 

The attitudes toward mobile payment are different according to nationality/territory, gender and age. The 

questionnaire recovery rate was 100%, including 21.2% for boys and 78.8% for girls. The highest rate of 

participation in this questionnaire was 50% for sophomores and seniors accounted for 40.4%. Students from 

Taiwan accounted for 90.4%, and other nationalities/territories accounted for 9.6%. There are only very few 

students are from counties outside China such Malaysia. 

3.3.1 Usage Behavior 

Only 39.4% of the college students investigated has already applied mobile payment and 39.4% of that 

group has not use yet. As for the frequency, 23.5% of students are very often, 33.3% are modest, 31.4% are rare, 

11.8% are none. In terms of amount of money, 43.1% of them is above NT$1,000 per month, 43.1% of them is 

below NT$500 and 13.7% of them is between NT$ 500-1000. The payment is mainly for food (66.7%), 

cosmetics and clothing (47.1%), top-up payment (37.3%), taxi or booking (29.4%), books or journals (19.6%) 

and others (15.7%). We have also discussed this question with some students from mainland of China and they 

said they use mobile payments more often even buying vegetables at marketplace while they go back to China. 

Therefore, there is still some inconvenience for them to use mobile payment in Taiwan. 

Most college students in Taiwan admitted that mobile payment is convenient for them in various occasions 

and the proportions are as following: convenience stores (78.4%), department stores (56.9%), e-commerce 

shopping platform (52.9%). Form our survey, it can found that, those college students who have already use 
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mobile payment in Taiwan prefer the app such as line pay (51%), apple pay (31.4), Alipay (29.4) and Wechat 

payment (25.5).  

3.3.2 Related Influences 

College students considered that mobile payment will have an impact on their daily life with the 

proportions of 92.2% for its convenience, 51% for its discount coupons, 41.2% for its time-saving, 37.3% for its 

safety compared with taking cash, etc. After adopting mobile payment, 54.9% of those students reduce the 

payment by cash, 35.3% of them weaken the concept of money and thus increase consumption and 25.5% of 

them boost impulse buying. 

There are 42.3% of students who believe the development of mobile payment will have an impact on 

offline physical stores.  However 21.2% of students have no idea about this and the remaining 36.5% of 

students hold a negative attitude and think no affect at all.  

Among the group surveyed, 74% of them affirmed that mobile payment will have an impact on the privacy 

of personal information, 15.4% of them do not think so, and 10.6% of them have no idea about it. 

3.3.3 Possible reasons 

The possible reasons why college students in Taiwan choose mobile payment lie in its convenience and 

efficiency in occasions that mobile payment available. However, the application areas are still limit at present. 

While asking why having not adopted mobile payment in Taiwan, college students who are investigated stated 

the following reasons: 

There is no credit card for age reasons and no convenient payment platform. At the same time, a small 

number of students feel that it is not convenient compared with cash payment, and there are many restrictions 

for mobile payment in some fields as well. During our interviews, some students even said the reason is because 

there are many ATM to withdraw cash in Taiwan so they need not to use mobile payment. 

• Popularity of ATM 

At present, in Taiwan, almost all convenience stores (such as the whole family, 7-11, etc.) have equipped 

with ATM machines, thus it is very convenient for people to withdraw money. Colleges, schools or other places 

are the same. Therefore, Taiwan’s college students think that using cash is more convenient and no need to use 

mobile payment at all. 

• Counterfeit currency control 

Taiwan has very strict control over counterfeit currency and the penalties are very serious. Almost no one 

can dare to make counterfeit money. Taiwanese college students do not have to turn to other means of payment 

to avoid receiving counterfeit currency. 

• Age limit for credit card 

The age range of college students is mainly 18-22 years old. According to Taiwan's laws and regulations, 

credit cards can only be processed when they are over 20 years old. According to Taiwan's social culture, 

college students rarely apply for credit cards in the name of their parents after entering university. The mobile 

payment is reduced by the reason that no card can be bounded to mobile payment system. 

• Merchant restrictions 

There are not many merchant companies in Taiwan who are willing to accept mobile payment. Most of 

them only permit Alipay, WeChat payment and specified to mainland tourists. 

• Deficiency of government regulations 

The government has not formulate relevant laws and regulations about the development of mobile payment, 

making the mobile payment platform uncontrolled, causing consumers to worry about related security and 

privacy issues. 

• Inadequate mobile payment apps 
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There are still limit mobile payment apps available in Taiwan. As for the popular apps such as Alipay or 

Wechat, it is hard for Taiwanese to adopt them since there is no valid bank card to associate with the apps. This 

is also a restriction for them to adopt mobile payment. 

3.3.4   Prospects 

Most Taiwanese college students are not currently using mobile payments, but they are very optimistic 

about the development of mobile payments. Indeed, mobile payment is a product of information technology and 

depend more on its development. It will bring convenience and hidden dangers as well. From our survey, 76% 

of those students suggest improving the security of transactions via mobile payment, 60.6% of students 

emphasize the construction of government laws and regulations, 43.3% of that group propose to uniform the 

payment standard, 31.7% and 19.2% of that group focused on the service functions and quality respectively.  

It is no doubt that the future is clear as long as the government, mobile payment providers and consumers 

work closely together. The development of mobile payments will be even more brilliant. 

 

4.  CONCLUSION 

The application situation of mobile payment is not optimistic in Taiwan at present. From our survey for 

college students at Chung Yuan Christian University in Taiwan, we can gain more valuable information about 

the application of mobile payment and understand more about the reasons behind. Some of reasons the students 

stated out have not reflect the reality yet. The real reasons are mainly because the information technology 

infrastructure and mobile payment techniques are still limit in Taiwan, and government laws and regulations as 

well. The consumption concept and behavior habit are also the restriction factors. 

Therefore, countermeasures should be taken in order to improve the application of mobile payment in 

Taiwan. The following suggestions will be helpful: 

 Strengthen information technology infrastructure including the hardware and software of mobile 

payment. 

 Improve the construction of government laws and regulations to formulate a safety transaction 

environment. 

 Increase promotional efforts to let people know more about mobile payment system. 

 Simplify operational process to save time and energy. 

 Improve service quality of mobile payment platforms. 

 Enhance security education to make people aware of safety. 

 

It is undoubtedly that mobile payment will become the mainstream payment method in Taiwan. We can 

foresee that in the near future, the proportion of mobile payment will continue to increase, and the construction 

of relevant laws and regulations will be more perfect. 
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Abstract: Cross Border E-Commerce has gained a huge momentum as far as globalization is concern. Countries like China 

have been benefited a lot out of it but Tanzania has been lagging behind to towards development of this initiative. This study 

was done through analyzing major issues that constraint Tanzania in Cross Border E-Commerce and found ways to 

emancipate those key challenges through checking efforts made by The Government of China. In such case finding ways to 

recommend those techniques to Tanzania since she has developed a dream called VISION 2025. VISION 2025 established 

with the aim of making Tanzania to become the middle income country by the end of the year of 2025. The study was done 

through analyzing studies done by different scholars in relation with what Tanzania is going through.  Issues of strengthening 

Diplomatic ties with China, Infrastructure development, Government support, introduction of One Stop Services/Centers and 

promotion of local SMEs were suggested.  

 

Keywords: SMEs, Tanzania development vision 2025, Government parastatals, China-Africa Relationship 

 

1.  INTRODUCTION 

Cross border e-commerce is the tendency that has gained a huge momentum as far as globalization is 

concern. The world is experiencing trade beyond the borders of a certain country to another country. African 

countries have engaged in this business since pre-colonial era. One can talk about the trade that was done 

between Kingdoms, Empires and Chiefdoms within a confined area to a little bit large The Trans-Saharan trade. 

The trade was done between different empires and kingdoms across Sahara Desert to the Largest trade ever 

Africa has experienced The Trans-Atlantic Trade. But how can we differentiate the trades above African have 

done as we compare with cross border e-commerce? The similarity is that all of the trades involve trading 

beyond the borders of defined area. However their difference relies on what we call E- Tailing. Trading with the 

use of more sophisticated electronic devices two parts communicating about business. Many scholars have tried 

to give their own definitions and views concerning this phenomenon.  E-commerce is about more than online 

transaction. It is a revolution in transactions thanks to Internet information technology. Therefore, 

informatization serves as the foundation for E-commerce activities, and has a direct impact on E-commerce 

activities
[1]

. 

When online deals and transactions are conducted in different areas or countries by using information and 

communication technology (ICT), it is called cross-border e-commerce (CBE)
[2]

. Similar to cross-border e-

tailing CBE focus on business to business (B2B) or business to customer (B2C), process, used for integrating 

activities of suppliers and customers along the logistics value chain
[3]

. In Tanzania it is not well developed as 

compared to the giant the China herself. Most of the customers have been wandering around with cashes at hand 

finding their desired goods and services and which is not safe and time consuming behavior.  The local market 
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as well is not too well developed successful as compared with China. China which is well developed to satisfy 

customers need locally and hence to cross the border towards other countries. Trade over the Internet has not 

been quickly adopted in this region because there are a number of challenges that have mitigated e-commerce to 

properly take off
[4]

. 

 

2.  BACKGROUND OF THE STUDY 

Tanganyika and China have established diplomatic ties on 9
th

 of December 1961 and Zanzibar on 

December 11
th

 of 1963 after independence. When Tanganyika and Zanzibar were united and became Tanzania 

on April 26, 1964, it was natural for China to extend its diplomatic ties with it. At that time of 1960’s the two 

countries economy were almost equal at the stage of absolute poverty. However due to the fact that China’s 

economy to change drastically in 1980’s Tanzania became China's largest aid recipient country in Africa. Since 

1964 China has provided various kinds of assistance to Tanzania. Main Chinese-supported projects In Tanzania 

are as follows: the Tanzania-Zambia Railway (TAZARA), Friendship Textile Mill, Mbarali Rice Farm, Kiwira 

Coal Mine and Mahonda Sugar Cane Factory
[5]

. China-Tanzanian joint venture cooperation started in the 1960s 

and has been developing rapidly in recent years and so on. Trade volume has increased to USD 4.6 billion on 

2016 as the countries foster their relations to grow even further
[6]

. However learning from China it has 

undergone a well developed cross boarder e-commerce whereby there are interlinking between Business to 

Business like Alibaba Group of Company. The company which is very huge and established in China 

consequently changed the lives of Chinese and the world in general. In this period one doesn’t need to apply for 

Visa, buy a plane ticket to come to China to search for the commodity, all to be done with just the palm of one’s 

hand. Customer can place an order and to be delivered to its desired destination through shipping process. By 

2020 is expected nearly 1 billion people around the world are projected to be shopping online across the borders, 

and their transactions will account for one-third of all global B2C transactions
[7]

. 

 

3.  PROBLEMS FACING TANZANIA TO ESTABLISH CROSS BORDER E-COMMERCE 

As compared to China Tanzania has been lagging behind to be strong enough to engage actively to 

compete with Chinese firms in the cross border e-commerce due to the following factors. 

 

3.1 Underdevelopment of local SMEs. 

Tanzanian individual Small and Medium Enterprises (SMEs) are too scarce and those which are available 

are too weak to compete with the International market. This is attributed by the fact that the quality and 

sometimes quantity too low to sound into the International market arena. SMEs are very important to the 

development of country’s economy however in Tanzania have been facing a number of problems despite the on-

going reform programs. This may be due to numbers of factors, one of which is a persistent culture that has not 

recognized the value of entrepreneurial initiative in improving the lives of the people. Other factors include 

complex, bureaucratic and costly, legal, regulatory and administrative environment where SMEs are at a greater 

disadvantage than their counterparts that are larger in size. The high cost of compliance to regulations may 

discourage potential entrepreneurs from formally setting up their businesses, while driving some existing 

enterprises out of business and those working for them into unemployment. Also due to insufficient competition 

and inadequate information on the credit markets of Tanzania, banks are discouraged and not willing to lend to 

SMEs
[8]

.  

 

3.2 Infrastructural and Logistical factors.  

In establishment of cross border e-commerce business infrastructural and logistical factors should be 

determined. In Tanzania though the government has played its excellent role to make sure that Tanzanian have 
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good infrastructural facilities like roads, railways and ports however it is not well achieved. Especially in rural 

areas where these three main infrastructural tools are underdeveloped and hence citizens living in Villages are 

highly discouraged to get access to the products which they may need to buy and even companies wouldn’t be 

able to send it to their specific areas. Tanzania has a total of 86,472 km of roads in the formal inventory and out 

of which 12,222 km are classified as trunk roads where only 8,211km are paved, about 23,512km regional roads 

where only 1,508 km are paved and while the remaining 491km as defined as district, urban and feeder roads as 

only 33km are paved
[9]

. The data above has shown main roads where roads in the villages are not included 

which are not well paved. On the part of the railway infrastructure Tanzania has got two lines, Central line 

(meter gauge) which was constructed in 1905 in German colonial era and other TAZARA railway which was 

constructed from 1970-1975 funded and supported by Chinese government. 

 

3.3 Internet connection. 

Table 1 express Tanzania has over 39 million subscribers by June 2016, with Vodacom leading the way 

with over 12 million subscribers, while Tigo catching up fast with over 11.6 million subscribers
[10]

.  

 

Table 1. Tanzania Mobile Phone Subscriptions - June 2016 

 Airtel Smart Halotel Tigo TTCL Vodacom Zantel 

APRIL 10,587,784 1,006,736 2,008,493 11,223,450 304,156 12,253,825 1,461,458 

MAY 10,438,329 976,138 1,996,285 11,338,379 303,639 12,122,446 1,433,582 

JUNE 10,308,101 881,756 2,666,393 11,606,567 304,058 12,060,198 1,409,371 

 

Despite of these increase of mobile phone subscriptions has also brought about a number of challenges to 

the internet penetration and connection. One of these is the slow speed in which internet local contents are 

created and as results, most Tanzanians access foreign domains for basic information
[11]

. Another challenge is 

directed to the Internet Service Providers (ISP) on the internet demands which has resulted into fluctuations of 

pricing structures. The changes of technologies, from second generation (2G) to third generation (3G) to now 

fourth generation (4G) have also meant that users might get access to different speeds In Tanzania internet 

connection signal strength is excellent in urban areas and their corresponding suburbs than in rural areas
[11]

.   

This is also one of critical challenge where natives at the rural areas may not be able to access internet of a high 

quality to do online business.  

3.4 Customers’ awareness and readiness. 

Different studies on e-commerce trade have shown that many natives are not aware on e-commerce and 

hence cross border e-commerce and some who are aware on the particular trade are not ready to engage 

themselves into the trade due to several reasons.  

3.4.1 Security and Privacy. 

One of the critical success factors of e-commerce is security and privacy. Without the assurance of it, e-

commerce may not work normally. And it is a complexity issue, because e-commerce security relates to the 

confidence between sellers and buyers, there is wide agreement between academic researchers that security is not 

only a technical challenge, rather involves managerial, organizational and human dimensions to be more effective
[4]

.  

Figure 1 expresses the vast majority of the respondents, 26% and 15% perceived secure and reliable payment 

systems to be very important. 
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Figure 1.  Showing importance of Secure and Reliable payment systems 

 

3.4.2 Usage and Other Barriers for shopping online. 

It is usual to see many natives carry their cash on hand wandering around to purchase their wanted 

commodities. However introduction of cross border e-commerce from other countries to Tanzania many 

questions has been raised. Issues like warranty and claims, value added tax and custom duties, quality and 

quantity of the products being sold, refund policy, safety of payment, high shipping cost and so on. According 

to the study done by the figure 2 illustrates
[4]

. 

 

Figure2.  Usage and other barriers for shopping online 

 

3.5 Culture, Law and Regulation. 

In every country there are specific laws and regulation to control any kind of business.  Different laws and 

regulations between countries limit the ability of cross-border business, such as data privacy and return policy. 

The customers can unconditionally return online purchase within 7 days after received in Germany, but only 7 

days in China. Furthermore, when consumers choose purchase abroad, duties must be considered taking into 

account the total cost. High tariffs, taxation limits and VAT thresholds often reduce cross-border purchasing 

intentions
[12]

. In Tanzania for a certain product to be verified its quality it has to undergo several processes 

meeting different government parastatals like Tanzania Food and Drugs Authority (TFDA), Tanzania Bureau of 

Standard (TBS) and Government Chemist laboratory Agency (GCLA). When product doesn’t meet the needs of 

the institutions above then will not be able to penetrate to the consumers. Also Tanzania has got its own 

traditional culture, one who produces products or doing business to sell products to be consumed by Tanzanian 
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has to take in mind natives’ culture. Different products have been banned to be produced or used or sold and 

sometimes rejected on the border of the country due to the fact that the products concern hasn’t met the 

conditions to be used due to moral concern.   

 

4.  SOLUTION 

 

4.1 Government support. 

The countries which have got support from their government have been doing very well in cross border e-

commerce than those which lacks government support. The government of Tanzania through its Ministry of 

Trade and Commerce should put more emphasis on establishment of policy that will facilitate and govern the 

cross border e-commerce in Tanzania. In that way Tanzania will get to establish her own enterprises which will 

be strong enough to compete with large firms like Alibaba of China. In that way will ensure free flow of Made 

in Tanzania commodities to international market rather than just being at the state of consuming what we can’t 

produce. From 2013 the Chinese government released a series of policies to facilitate CBE involving 

supervision, payment, settlement and implementation
[13]

. The government of Tanzania can also learn from China 

to improve the sector. 

 
4.2 Promotion of Small and Medium Enterprises. 

SMEs play a key role for production of goods and engagement in cross border e-commerce. They are also 

the one which we depend upon the future to become large enterprises and in that way will encourage innovation 

of new products and good service and will make the commercial activity to be at a good pace. China-Africa 

relationship has been strong enough to support local African SMEs. Like it has did to other sectors like 

agriculture and informal sectors government may introduce soft loans to entrepreneurs or even subsides to 

promote industry sector as per government vision that become industrialized nation after 2025. Government of 

China will provide an increase of US$ 5 Billion to the China-Africa Development fund and special loan for the 

Development of African SMEs respectively and China-Africa fund for Industrial cooperation with an initial 

contribution of US$ 10 Billion
[14]

. 

 

4.3 Infrastructure development and settlement planning. 

Tanzania has taken several measures through infrastructure development to ensure logistic convenience 

like construction of standard gauge railway system which its load axle will be able to carry heavy loads than 

before. Furthermore since railway will be electrified, will be faster than the Central and TAZARA railways. In 

that case transportation of goods within the country will be faster than before. Road construction, rehabilitation 

and deepening of ports has also been a priority of government of Tanzania. However Tanzania has a long way to 

go to ensure that it finish all of its critical projects ahead of time so that to actively engage in this initiative. 

Settlement planning is also a key problem especially in Mega cities, like Dar-es-salaam, Arusha, Mwanza and 

Mbeya where urban planning hasn’t been considered and makes it hard to ensure that goods purchased reach to 

the desired destination conveniently.  

 

4.4 Innovation of good measures towards customer’s satisfaction. 

It has been shown that many customers have been concerning about their privacy and security of payment, 

payment modes via mobile banks, warranty and claims, issues of shipping time and costs, refund policy and so 

on. It is individual enterprise’s job to handle these concerns through innovation of better services to customers 

so that to motivate them to purchase goods online through their established platforms so as to increase the 
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number of subscriptions of online purchasers. A government may assist through giving them whatever support 

is needed from them so that to make the cross border e-commerce to sustain in Tanzania.  

 

4.5 Production of Goods that will meet conditions. 

Production of Goods that cater the needs of Tanzanians is important. Products being produced or sold 

should meet the specified conditions made by Tanzania government institutions concern in order to avoid being 

banned or refused to penetrate within her borders. Also Tanzania local Enterprises should make sure that they 

produce goods and services of a high quality enough to export to the outside of the country.  

 

4.6 Introduction of One Stop Centers. 

Central and local government should put more emphasis on establishment of One Stop Centers to regulate 

cross border e-commerce. It has been shown that different important government parastatals like Tanzania 

Revenue Authority, Tanzania Ports Authority, Tanzania Civil Aviation Authority, Tanzania Food and Drugs 

Authority, Tanzania Bureau of Standards and Government Chemist Laboratory Agency being working 

independently. Hence discourage entrepreneurs who wanted to engage into business. Established centers will 

ensure the safety and legibility of products within a short period of time so that to avoid bureaucracy also to 

ensure that the government gets all of her necessary revenues through collection of VAT, levy and custom 

duties. Also individual enterprises like other major famous enterprise like Alibaba should establish one stop 

service for payment processing, customer services, shipping and clearance, return processing and delivery in 

that case will answer the questions risen by consumers who are afraid of purchasing products online.  

 

4.7 Promoting Diplomatic ties with China and other countries. 

China is said to be well developed in cross border e-commerce. Tanzania has got a lot learn from China in 

order to ensure the sustaining of this activity. China is ready to negotiate comprehensive free trade agreements 

with countries and regional organizations in Africa covering trade in goods and services and investment 

cooperation. These agreements once concluded, will boost China’s import of African products. China will 

support African countries in enhancing law enforcement capacity in areas such as customs, quality inspection, 

and taxation. China will also engage in cooperation with Africa in standardization, certification and 

accreditation and e-commerce
[14]

. If Tanzania will foster her diplomatic ties with China will benefit a lot from 

this initiative and the cross border e-commerce will sustain.  

 

5.  CONCLUSION 

Through systematic revising of research papers and studies done it has been found that cross border e-

commerce to penetrate along the boundaries of Tanzania is an inevitable situation. However for Tanzania to 

benefit through this commerce should handle challenges it has been facing. Issues of infrastructure, logistics, 

and low technology effort from local SMEs, internet issues, and other users’ barriers have been acting as a 

bottleneck holding back Tanzania to benefit through this commercial activity.  As the government have its own 

dream called VISION 2025 where it foresee to that year  Tanzania should have created a strong, diversified, 

resilient and competitive economy, which can effectively cope with the challenges of development and which 

can also easily and confidently adapt to the changing market and technological conditions in the regional and 

global economy
[8]

. Also Tanzania can learn from China on what they did to make sure that cross border e-

commerce is just not just a business rather should be used as a weapon towards development of the country. 

Strengthening diplomatic ties with China is also an inevitable situation. China will introduce 10 programs to 

address three bottleneck issues of holding back Africa’s development namely, inadequate infrastructure, lack of 

professional and skilled personnel, and shortage of Capital. These programs will help to accelerate Africa’s 
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industrialization and agricultural modernization and thereby help Africa to achieve sustainable development on 

its own
[14]

. 
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Abstract: This paper studies the factors of network lending platform collapse. By collecting data and SPSS data analysis, 

this paper built a logistic regression model, verified the main factors influencing the network-lending platform collapse, and 

found out that all these elements including on-line time, term of loan, whether the platform has advanced the money, whether 

there are financing security companies to guarantee, as well as the management team’s academic background, had some 

influence on the collapse of the platform. This has positive significance for investors to identify the network-lending 

platform. 
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1. INTRODUCTION 

P2P lending, the short form for peer-to-peer lending, refers to an individual-to-individual credit and the 

lenders lend their money to the borrowers through online third party platform. It is one of the six major Internet 

financial models, including crowd funding, and third party payments. It has the advantages of low barriers and 

considerable yields. The lenders can invest their own spare cash and get higher yields than bank deposit interests. 

Due to no restrictions on the funding size, the lenders of P2P lending reached the wider population, such as 

students, working-class, small and micro enterprises and so on. For the borrowers, they can raise the funds in a 

short time period without being restricted to the strict requirements of borrowing from banks. Although P2P 

lending does have the advantage that traditional finance doesn’t have, it faces greater risks, such as the risk of 

borrower default, the risk of platform collapse or making off with money, the legal risk and so on. 

P2P lending has grown up abroad since 2005. In 2007 China established the first domestic P2P lending 

platform-PPDAI. Beginning in 2012, there is a sharp increase domestic P2P lending platforms, but starting from 

2013, a large number of domestic P2P lending platforms problems has arisen. From the data of the home of 

network loan, the total number of the P2P lending platforms has reached 4029 by the end of April 2016, but the 

total number of crushing platforms has also reached 1598. The main type of problem platform is cash difficulties, 

making off with money and closing business, and these problem platforms generally cannot run for more than 

one year. What are the factors that cause these P2P lending platforms problems? The underlying reasons behind 

this deserve our analysis. From the literature at home and abroad, there are relatively few papers about the 

impacting factors of P2P lending platform collapse at home and abroad. Most of them are about the analysis of 

platform risks, and the research on the lenders’ and borrowers’ behaviors. 

With Hubei Province as an example, this paper collected the monthly Hubei province lending platform data 

from May 2015 to April 2016, and analyzed the factors that may affect the platform running. A quantitative 

research method was used to test the influence of these factors on Hubei province network lending platform, and 

this paper tried to supplement and perfect the research from different viewpoints based on existing researches. In 

addition, the research results of this paper will be instructive to the operation of Hubei's network lending 

platform. Through the control and improvement of factors affecting the operation of the platform, it tends to 
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develop better in the future. For people who want to engage in network lending business, during the process of 

building the platform, they should put their energy and resources on the factors that might affect future operation, 

and reduce the investment on the non-influencing factors, which not only to a certain extent reduces the cost, but 

also greatly lowers the possibility of platform collapse. 

 

2. LITERATURE REVIEW 

Within the latest years, a growing amount of research effort has been focused on P2P online lending. The 

operation model of P2P online lending has attracted many attentions. Ashta et al. (2009) divide online P2P 

lending platforms into commercial and non-commercial two types, based on the types and the approachs 

adopted by the platforms
 [1]

. Tan et al. (2014) compare and analyze the typical operating model of domestic P2P 

lending industry from five aspects: the total turnover, net yield, lending popularity, borrowing popularity, 

superposition effect, and found that each of them has advantages and disadvantages
[2]

. Shi et al. (2015) claim 

that China's P2P lending has four main modes: pure online, online and offline guarantees, unsecured online and 

offline, and the transfer of credit
[3]

. 

Here are some studies on network lending platform risk. Miu (2014) believes that the main risks of P2P 

lending are credit risk and legal supervision risk
[4]

. Wang (2014) and Shen (2014) analyze the credit risk, and put 

forward some strategies and suggestions
[5]

. Gong et al. (2015) believe that there is credit risk, supervising risk, 

operational risk, technical risk and legal risk on P2P lending
[6]

. Pan (2015) believes that the four risks of credit 

risk, operational risk, technical risk and policy risk on P2P lending platform are nested and integrated
[7]

. Li et al. 

(2016) describe the P2P lending platforms and their associated risks by analyzing a dataset on failed and 

nonfailed P2P companies and the result indicates that an increase in the registered capital brings a decrease in 

the hazard ratio, while an increase in the interest rate results in an increase in the hazard ratio
[8]

. 

There are researches on risk evaluation index of P2P lending platform. Zhang (2015) sorts out the 

possibility of the risks on P2P lending platform, and considers credit risk and technology risk the biggest 

possibility, internal management risk, market risk and cooperation risk as the second biggest possibility and 

disorderly competition risk, reputation risk and legal risk the lowest possibility
[9]

. Byanjankar A et al. (2015) 

propose a credit scoring model through artificial neural networks in classifying peer-to-peer loan applications 

into default and non- default groups. Their research indicates that the neural network- based credit scoring 

model performs effectively in screening default applications
[10]

. Malekipirbazari M et al. (2015) propose a random 

forest (RF) based classification method for predicting borrower status. The results indicate that the RF-based 

method outperforms the FICO credit scores as well as LC grades in identification of good borrowers baesd on 

data from the popular social lending platform Lending Club
[11]

. 

Also, there are studies on factors affecting the operation of network lending platform. He (2014) believes 

that besides certain risks, China's network lending platform are also facing the problems of fraud or self-finance 

and cash difficulties and platform collapse
[12]

.  

From the researches at home and abroad, domestic and foreign scholars did relatively few researchers on 

the P2P lending platform. Most researches are about the loan success factors, borrower and lender behaviors and 

platform risk while in-depth studies on factors affecting the platform collapse are rare. 

 

3. AN EMPIRICAL ANALYSIS OF THE FACTORS AFFECTING HUBEI NETWORK LENDING 

PLATFORM COLLAPSE 

 

3.1 Preliminary analysis and processing of selected sample data  

This paper mainly studies the influencing factors affecting network lending platform operation in Hubei 
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Province. The platform management is a dynamic process, and in order to better find out various influencing 

factors in the process of operation, this paper collected the network lending platform data in Hubei province 

from June 2015 to April 2016. From the home of the network-lending platform, there are a total of 123 

platforms in Hubei province, but 54 of them have collapsed, with most platforms having problems before June 

2015. Some of the platform websites cannot be found and data cannot be collected neither, so finally we 

collected only 87 platform data in Hubei province. The data are mainly from the home of network lending, 

network lending eye and network lending platform. There is a total of 2697 data, with some of the data being 

data itself, some being conversed via certain processing methods and 17 of them being missing data which 

cannot be found anywhere. Among them, 3 groups of missing data were eliminated, and the remaining 84 

groups of data was analyzed via SPSS software. 

 

3.2 Selection of influencing factors of platform collapse in Hubei 

3.2.1 All possible influencing factors  

30 possible influencing factors were initially selected, and data for these factors were also collected. These 

influencing factors come from literature research, and the general research on data collection is based on credit 

rating theory, upper echelon theory and asymmetric information theory. Here is a brief description of these 

possible factors. 

The first are the platform credit factors. Credit rating theory put forward a series of credit rating factors, 

including capital and guarantees. Combined with the domestic P2P lending platform model, the registered 

capital, the company size, platform security mode and whether to join the third party credit agencies in the 

process of business can all be the influencing factors affecting the operation of the platform. 

The second are the factors that may cause borrowers default, such as the borrowing interest rate and the 

term of borrowing. Some scholars have come to relevant conclusions. Therefore, the average annual yield rate 

on platform and return term and range are also the possible factors affecting the operation of the platform. 

The third are the management team's demographic information factors, such as management team’s age, 

education, gender, work experience, educational background, team size, personnel turnover, etc. 

The fourth are the user experience factors, such as whether to support the transfer of debt, the speed of 

cashing, and whether to have smartphone APP. Currently there are no scholars doing researchers on such factors. 

The fifth are other possible factors on the platform, such as bid security mode. We found out that, during 

the process of the platform analysis many platforms will deliver a commitment that will guarantee both the 

principal and the return and 100% guarantee both the principal and the return, which can attract lenders to come 

to bid on the platform. However, if the platform does not have good financial security, it may face significant 

risks. There are some other factors, such as whether the platform supports automated bidding, platform online 

time, whether Guarantee Corporation or VC companies involved in the partners and whether cooperation 

partners are exchanging. 

3.2.2 Correlation analysis among factors 

Due to the many possible influencing factors, we cannot guarantee that no correlation exists among all the 

factors. Also, in order to simplify the following work, in the selection of variables we first did the simple 

correlation analysis of these factors using SPSS software, excluding the variables having strong correlation and 

variables having weak correlation with the dependent variables, the personnel transfer (strong correlation with 

team size) and VIP guaranteed principal and return, guaranteed principal and return (associated with security 

mode), automatic bidding, partner transfer, whether they have a Security Company (associated with financing 

Security Companies), whether or not they have joined the third party credit agencies or Escrow Company, etc. 

Finally, the remaining factors are registered capital, company size, on-line time, average annual yield, term and 
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range, team size, gender, education, platform, security mode of platform series, and user experience. It is not 

complete to judge if the platform has used user funds deposit or loan loss provision deposit from the information 

on the platform. We cannot truly know if the platform has used funds deposit but doesn’t build a pool of funds, 

so this paper doesn’t choose it as a variable. 

 

3.3 Selection of variables 

3.3.1 Explained variables 

Because this paper studies the influencing factors affecting the network lending platform collapse in Hubei 

Province, so the explained variable is the platform operation, and the platform operation is divided into two 

kinds: normal operation and problems arising. In this paper, the normal operating platform has the value of 0, 

and the problem platform has the value of 1. The problem platform refers to making off with money, closing 

business or cashing difficulty. 

3.3.2 Explanatory variable 

(1) Registered capital (ZB): the registered capital can reflect the financial strength of the platform to a 

certain extent. The stronger the financial strength is, the lower the possibility of financial risk is. The registered 

capital of this paper refers to the actual capital paid by the network-lending platform. Because the value of the 

registered capital is large, the logarithm is taken in the process of data processing. 

(2) The size of the company (GM): the company size can reflect the platform extensions, and the bigger 

platform may require more manpower and material resources in the process of platform operation. The 

logarithm is also taken in the process of data processing. 

(3) Online time (Date): the earlier the online time is, the more accumulation of business experience the 

company has, the better the business platform may be. But if the platform goes online all at a certain period of 

time, the competition among the platforms will be more intense. We cannot directly compare the online time of 

the platform. The online time in this paper is substituted by and the number of days from the time on the 

platform to May 1, 2016.The logarithm is used here. 

(4) The average annual rate of return (SYL): the higher the loan interest rate, the greater the possibility of 

the borrower’s overdue repayment or no repayment is. Without the third party security companies, if only the 

platform is to advance, then the platform will face greater financial risk. The SYL here is the average annual 

return around the year. 

(5) Term and range (QX): under the situation of longer term and range, although the borrower with better 

credits is willing to repay the loan, but if the borrower has a financial problem, he won’t be able to repay. 

Therefore, the longer the term and range are, the greater the possibility that the borrower will default on the loan 

is. While the shorter the term and range is, the borrower may be lending from the platform due to lack of ability 

to do short-term repayment, and may be lending. The term and range set on the platform has a certain impact on 

the operation of the platform. The term and range here refers to the longest term set on the network-lending 

platform. 

(6) Platform security mode: a platform with a third party guarantee, not only can transfer part of the risk of 

operation, but also increase the investor's confidence in the platform in the case of asymmetric information. 

From the analysis of platform security, it is mainly the platform to advance and the financing and non-financing 

security companies, small loan companies, the risk reserve and shareholder wealth and some other security 

modes to do it. The security modes are divided into 6 categories. The platforms can use either one category or 

multiple ones, and there is no linear constraint between them. 

B1= platform advances or not, "yes" is 1 and "no" is 0; 

B2= a non-financing security company is involved or not, "yes" is 1 and "no" is 0; 
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B3= a financing security company is involved or not, "yes" is 1 and "no" is 0; 

B4= a small loan company for security is involved or not, "yes" is 1 and "no" is 0; 

B5= other means for security is involved or not, "yes" is 1 and "no" is 0; 

B6= a risk reserve is involved or not, "yes" is 1 and "no" is 0. 

(7) User experience: This is an index with new definition in this paper, mainly from three aspects to 

measure the registered user experience on the P2P network lending platform: the speed of transfer of debt, the 

speed of cashing out, and whether a mobile phone APP is used. From the collected data, the Hubei province 

network lending platform debt can be transferred for shorter periods, and most of them are ready to transfer at 

any time, with some being transferred in one month, so the debt transfer factor won’t be divided into specific  

term and range. 

D1= whether the debt can be transferred, "yes" is 1 and "no" is 0; 

D2= whether you can cash out in a day, "yes" is 1 and "no" is 0; 

D3= whether a cell phone APP is used, "yes" is 1 and "no" is 0. 

(8) Management team quality: just like the top echelon theory introduced in the previous chapter, the 

demographic background information of top-level managers will have some impact on the company's business 

performance. Here the management team refers to the company's management team members shown on the 

network-lending platform. Because a lot of the information disclosed by the company cannot be obtained, such 

as the age of the management team, and the years of their working experience. Therefore, this paper chooses 

most information that can be obtained from the company, such as gender, educational background and team size. 

We used average value for gender and educational background. 

E1= average value for gender, 1 for male managers, and 0 for female managers; 

E2= average value for education level, 1 for all levels that the platform did not disclose and below the 

undergraduate level, 2 for undergraduate level, 3 for graduate level, 4 for doctorate level; 

E3= team size, the number of team members. 

As shown in Table 1 below, the table contains the explained variables and explanatory variables selected in 

this paper, as well as their variable symbols, and methods of data processing. In this paper, eight kinds of 

influencing factors and 17 explanatory variables are selected. In order to facilitate the analysis, we did some data 

processing to their values. 

 

Table1.  The explained variables and explanatory variables 

names of variables 
variable 

symbols 
value 

platform operation y 
the normal operating platform has the value of 0, and 

the problem platform has the value of 1 

registered capital ZB Ln(ZB) 

company size GM Ln(GM) 

online time Date Ln(Date) 

average annual yield SYL numerical value 

term and range QX numerical value 

security 

modes 

platform advances or not B1 "yes" is 1 and "no" is 0 

a non-financing security company 
is involved or not 

B2 "yes" is 1 and "no" is 0 

a financing security company is 
involved or not 

B3 "yes" is 1 and "no" is 0 

a small loan company for security 

is involved or not 
B4 "yes" is 1 and "no" is 0 
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other means for security is involved 

or not 
B5 "yes" is 1 and "no" is 0 

a risk reserve is involved or not B6 "yes" is 1 and "no" is 0 

User 

experience 

whether the debt can be transferred D1 "yes" is 1 and "no" is 0 

whether you can cash out in a day D2 "yes" is 1 and "no" is 0 

whether a cell phone APP is used D3 "yes" is 1 and "no" is 0 

Manageme

nt team 

quality 

gender E1 
1 for male managers, and 0 for female managers, 

then average value 

education level E2 

1 for all levels that the platform did not disclose and 
below the undergraduate level, 2 for undergraduate level, 

3 for graduate level, 4 for doctorate level; then average 

value 

team size E3 numerical value 

 

3.4 Establishment of logistic regression model 

Since the dependent variable is Bivariate with the value of 0 or 1, the general multiple linear regression 

model is not applicable. This paper uses a binary logistic regression model. 

Y is a variable of type 0-1, 
1X 、

2X 、
3X …… are the determined variables correlated with Y variable, and 

the observed data for m is...... 
mY has the value of 0 or 1, so the logistic regression model is: 
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The maximum likelihood method is used to estimate the parameters, and then the probability of an 
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So the probability of the observed values is the iy likelihood function: 
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After the logarithm of the likelihood function is used, we obtained: 
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Likelihood estimation is carried out to obtain the parameter estimate. 

 

3.5 Regression analysis and test 

3.5.1 Regression analysis 

With SPSS regression analysis, we selected dependent variables and all independent variables. Due to 

many selected variables, we cannot complete the analysis for only one step, so we chose the backward mode 

(Wald), the probability of explanatory variable is 0.05, and the probability of deleting is 0.1. The critical value 

of the explained variable’s classification is 0.5. That is to say, the platform with the probability less than 0.5 is 

the normal operating platform, and the one with the probability larger than 0.5 is the problem platform. A total 

of 13 steps were taken through backward filtering of variables, with each step removing one of the least 

significant variables, as follows: 

(1) We excluded the least significant variables at the first step. That is, at the first step, the significant level 

of B4 is 0.999, indicating that whether a small loan company is involved basically does not affect the operation 

of the network-lending platform. 
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(2) We excluded the least significant variables in the screening results at the second step, that is, the 

significant level of E1 is 0.993 in the second step result. The significant level of this variable is far greater than 

0.05, indicating the gender of the management team, one of the demographic backgrounds, has little impact on 

the operation of the network-lending platform. 

(3) We excluded the least significant variable in the screening results at the third step, that is, the significant 

level of B2 is 0.964 in the third step result. The significance level of this variable is far greater than 0.05, 

indicating whether the non-financing security company is involved has little impact on the operation of the 

network-lending platform. 

(4) We excluded the D1 variable with a significant level of 0.902, indicating whether the support of debt 

transfer in the user experience does not affect the operation of the platform. 

(5) We excluded the D2 variable with a significant level of 0.808, indicating that whether you can cash out 

in a day in the user experience will not affect the operation of the platform. 

(6) We excluded the D3 variable with the significant level of 0.604, but in the process of analysis, did not 

combine the term and range variable, whether the mobile phone APP in the user experience has a significant 

impact on the operation of the platform, so we cannot determine if this factor has influence on the operation of 

the platform. 

(7) We excluded the variables: the average annual yield, company size, team size, whether other security 

ways are involved, whether there is a risk reserve, and the registered capital, and the last remaining variables 

were the five variables with a significant level less than 0.05: Ln (Date), QX, B1, B3, E2. 

3.5.2 Correlation analysis among variables 

Table 2 is the correlation matrix of the above constants and coefficients. It can be seen from the table that 

Ln (Date) has the highest correlation with constants, because Ln (Date) is a numeric variable, and E2 has the 

lowest correlation with constants. The correlation among online time, term and range, platform to advance, 

financing Security Company to guarantee, and team education level is very weak, indicating that there is no 

collinearity among selected variables. 

 

Table2.  Correlation matrix 

 
constants Ln(Date) QX B1 B3 E2 

Constant

s 

Ln(Date) 

QX 

B1 

B3 

E2 

1.000 

-.955 

.272 

.124 

.275 

-.073 

 

1.000 

-.443 

-.260 

-.433 

-.182 

 

 

1.000 

.360 

.426 

.198 

 

 

 

1.000 

.437 

.229 

 

 

 

 

1.000 

.324 

 

 

 

 

 

1.000 

 

3.5.3 Line of best fit of logistic model 

(1) Line of Best Fit Statistics 

In practical problems, the classification table is usually used to reflect the line of best fit of the logical 

model. As it can be seen from table 3, the correct rate of y=0 prediction is 98.3%, and the accuracy rate of y=1 

prediction is 50%. Therefore, the accuracy of the prediction for all cases is 89%. The accuracy of predicting the 

collapse of the platform is only 50%, which is possibly affected by data limitation. By the end of April 2016, in 

Hubei Province, a total of 54 platforms have collapsed, with most making off with money. After the collapse of 

the platform, we cannot open webpage of the platform so that we cannot collect all the data. We can only collect 

16 platforms data. We also removed one platform with much missing data in the analysis process, and then only 
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15 platforms data were collected eventually. 

 (2) The R square of Cox and Snell and the R square of Nagelkerke 

The R square of Cox and Snell imitate the square interpretation linear model of R used in the linear 

regression model. The difference lies in that, it explains the logistic regression model based on the likelihood 

value, and its value is generally less than 1. While the R square of Nagelkerke is the adjustment of the R square 

of Cox and Snell, with the value between 0 and 1. The R square value of this model Nagelkerke is 0.467. 

 

Table3.  Classification table 

steps observed value 

predicted value 

operations 
percentage 

0 1 

step 13 
operations 

0 58 1 98.3 

1 7 7 50.0 

overall percentage   89.0 

 

3.5.4 Residual analysis 

The residual analysis of the predicted results showed two outliers: 11 and 15. Their student residuals were 

greater than 2, and the residual value of the observation value of 11 was 16.218, which was obviously abnormal. 

In the residual analysis, the outliers in the explanatory variables can be detected via leverage and Cook distance, 

and the one with the Cook distance greater than 1 is an outlier. In the SPSS output table, both the Cook distance 

values of the two cases are far greater than 1, indicating that the two cases are the outliers in the explanatory 

variables and we can eliminate these two outliers, and then conduct another regression analysis. 

3.5.5 Regression analysis results after excluding outliers 

After we excluded outliers, the line of best fit of the model was greatly enhanced. As shown in Table 4, the 

accuracy of y=0 prediction reached 95.6%, the accuracy of y=1 prediction reached 64.3%, and the overall 

accuracy of prediction reached 90.2%. As shown in Table 5, the R square value of Nagelkerke is 0.635. From 

these two indexes, it can be shown that this model is significant and effective for the prediction of the operation 

of the platform. 

Table 6 is the result of the final regression analysis. It can be seen from the table that the five variables and 

constants have passed the test of significant value 0.05. The third column of the table gives the coefficients of 

constants and variables.  

The resulting logistic regression model is: 

   1 20.565 5.052*ln 0.412* 4.194* 1 4.134*B3 4.318*E2iP y Date QX B         

 

Table4.  Classification table a 

steps observed value 

predicted value 

operations 
percentage 

0 1 

steps 1 
operations 

0 65 3 95.6 

1 5 9 64.3 

overall percentage   90.2 

a. .500  critical value .500 
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Table5.  Model summary 

Steps -2 logarithm likelihood Cox & Snell R Square Nagelkerke R Square 

1 35.699a .380 .635 

a. It is estimated to be terminated at the stack code 8, because the change of parameter estimation is less than.001. 

 

Table6.  Variables in an equation 

Steps Variables B S.E. Wald df p-value Exp(B) 

Step 1a 

Ln(Date) 5.052 1.743 8.400 1 .004 156.328 

QX -.412 .169 5.928 1 .015 .662 

B1 -4.194 1.463 8.218 1 .004 .015 

B3 -4.134 1.472 7.894 1 .005 .016 

E2 -4.318 1.470 8.624 1 .003 .013 

Constant -20.565 9.079 5.130 1 .024 .000 

a.The variable entered on step 1：Ln(Date)、QX、B1、B3、E2。 

 

4. RESEARCH RESULT ANALYSIS 

(1) Online time. From the results of empirical analysis, we can see that, the platform online time and the 

collapse of the platform have a significant positive correlation, which can explain that the collapsed platform is 

usually the earlier online platform. Due to the imperfect legal system and platform supervision system, and the 

immature platform credit evaluation system, the platform set up earlier sometimes were cheating and lying, and 

most of the collapsed platforms ended up with making off with money. On the other hand, some problems exist 

in Hubei province network-lending platform during the development process. Because the long-term 

development needs strong financial support, while most of the network-lending platforms in Hubei Province are 

private, with fewer platforms being statwned or venture capital background supported. Therefore, it is easy to 

encounter financial risks in the process of development. The later collapsed platforms are subject to cash 

difficulties or closed business. 

(2) Term and range. The term and range have certain impact on the normal operation of the 

network-lending platform, but the impact is not significant. The shorter the term is, the more prone to problems 

the platform operations are. The shorter the term is, the stronger the mobility of the funds and the higher the 

demand for funds on the platform will be. On the other hand, lenders may be more willing to lend for a shorter 

period, but it may occur that in the short term the platform defaults and make off with money. For the borrowers, 

in the short term, they may not be able to raise funds for repayment. Then, there is a possibility of lending 

money, and the borrower is more prone to moral risk. 

(3) Security mode. In all the platform security modes, the platform to advance and the financing security 

company to guarantee has the most significant impact on the platform operation. With these two modes, there is 

a smaller risk for the operation of the platform.  

(4) Management team quality. The academic background of management team members is significantly 

related to the operation of the platform. The platforms with higher education level of management team are less 

likely to collapse. This conclusion shows that, in the process of network-lending platform, human factors cannot 

be ignored, and the quality of employees can influence the development of the platform to a certain extent. 

(5) Other factors analysis. Before we introduce the term and range, whether the cell phone APP in the user 

experience was used has a significant impact on the platform's operation, but after the introduction of term and 
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range, the user experience does not have a significant impact on the operation of the platform. Whether the user 

experience has a significant impact on platform management can be further studied in the later stage. While 

other factors, such as the registered capital, the company size, the average annual rate of return, other types of 

security modes, the gender in the management team, and the team size have no effect on the platform operation. 

In summary, online time, term and range, platform to advance or not, financing security company to 

guarantee or not and the educational background of the management team have certain impact on the 

network-lending platform in Hubei Province. It is not clear that whether a mobile phone APP is used in the user 

experience has some impact on the operation of the platform. while the registered capital, the company size, the 

average annual rate of return, other types of security modes, the gender in the management team, the team size, 

the transfer of debt, and the speed of cashing out have no effect on the platform operation. 
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Abstract：In the era of mobile Internet, more and more people choose tourism products through online tourism platforms At 

the same time, the rapid growth of negative reports in recent years is seriously affecting the reputation of the platform. 

Aiming at the quality of online tourism service, this paper constructs an online tourism service quality factor system based 

on customer perception, determines the causality and weight matrix among the influencing factors, establishes a fuzzy 

cognitive map model, and carries out dynamic simulation of multiple causality. The key influencing factors of online tourism 

service quality are obtained as follows. Service types are comprehensive, providing information consultation, upgrading and 

updating, payment security, data and information security, customer rights and interests protection, service friendliness and 

evaluation processing. In order to better understand the relationship between the various factors affecting service quality and 

the degree of impact, predict the focus of service quality improvement, and provide a reference for related enterprises to 

improve service quality. 

 

Key word：Online travel, fuzzy cognitive map, customer perception, service quality 

 

1. INTRODUCTION 

The enormous economic and social benefits brought by tourism make many cities regard tourism as an 

important pillar of economic development. With the maturity of information and network technology, the 

operation mode of tourism industry has changed from pure offline service to online and offline synchronization 
[1]

. Great changes have also taken place in tourism information dissemination and consumer behavior. In recent 

years, the establishment of large tourism data center, tourism public service platform and other infrastructures is 

a manifestation of the dominant position of the Internet in the development of tourism industry. Online tourism 

has become one of the most important platforms for traveling companies to exchange information and provide 

services to customers 
[2]

. In 2017, the scale of the national online travel market reached 738.41 billion RMB, 

with a growth of 25.1%. However, with the hot sale of online travel products, the number of online travel 

complaints has also risen sharply, and the quality of travel service can’t be guaranteed. How to reduce the 

number of complaints, improve service quality and enhance customer perceived value has become an urgent 

problem for tourism service providers. 

 

2. ONLINE TRAVEL SERVICE QUALITY IMPACT FACTORS 

Tourists' perceived value is the value perception of tourists' products or services for consumption, and is 

based on the rational evaluation of perceived gains and losses 
[3]

. Based on previous research, this paper 

combines and modifies the characteristics of online travel platform to customer perception from two dimensions: 

online service and offline service. The framework of online travel service quality from the perspective of 
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customers’ perception is shown in table 1. 

 

Table 1 The framework of online travel service quality from the perspective of customers’ perception 

Primary element Secondary element Tertiary element Specific explanation 

Online service Content perception Comprehensive service typeV1 All service items and supporting services in the 

product are comprehensive 

  The information provided is 

comprehensive, true and accurateV2 

Whether the information provided by the website 

and the client to the customer is true and 

comprehensive, does not affect the customer 

selection. 

  The product information provided is 

novel and timelyV3 

The product information provided by the website 

and the client is novel, changeable and timely, 

giving the customer the most choice 

  Concise and applicable information 

contentV4 

The product information and destination 

information provided by the website and the client 

to the customer are not complicated, so that the 

customer can use the information. 

  Upgrade and update in timeV5 Update of website and client 

 Interactive perception Easy to learn to useV6 Easy to operate on the website and client, easy for 

customers to learn 

  Service response speedV7 Quickly respond to customer service needs 

  Smooth operation and easy 

operationV8 

When the website and the client are in use, the 

customer can respond in time without delay, 

which is convenient and not cumbersome. 

  System compatibilityV9 Smooth operation on different clients and 

different operating systems 

  System fault toleranceV10 Probability of errors in product operation and 

probability and efficiency of resolution after 

errors occur 

 Security perception Service product stabilityV11 There is no conflict with other software and 

mobile phone systems. 

  Payment securityV12 Trading environment security 

  Data securityV13 Data information is safe, no leakage crisis. 

  Transaction effectiveV14 Whether the order takes effect after the 

transaction is completed 

  CredibilityV15 Tourism platform and the credibility of agents 

  Customer rights protectionV16 The parties to the service guarantee the legitimate 

rights and interests of the customers 

 Intuitive perception Beautiful and reasonable interfaceV17 User interface design is reasonable 

  brand reputation image V18 Customers' praise and praise on online travel 

platform brand and word of mouth evaluation of 

service quality 

  Service priceV19 The actual selling price of the purchased service 
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3 FUZZY COGNITIVE MAP MODEL OF ONLINE TRAVEL SERVICE QUALITY 

 

3.1 Self-establishment of Fuzzy Cognitive Map (FCM)  

The Fuzzy Cognitive Map (FCM) was proposed by Kosko 
[4]

. It is a combination of fuzzy logic and neural 

networks. The FCM consists of three parts: concept nodes (influencing factors), directed connection arcs (acting 

relationships among factors) and weights (relationship strength) on the arcs. With the deepening of research, the 

practicality of FCM has been verified and recognized 
[5]

. 

Since there are many nodes in this research, the self-establishment method is used to build the FCM model 

for online travel service quality. The model’s establishment is completely based on data [6].  

3.1.1 Data collection based on the questionnaire of online tourism service quality influencing factors 

Based on the online travel platform A, a questionnaire concerning the factors influencing the quality of 

online travel service is designed. The data were collected from 5 major scenic spots in X City, Jiangsu Province 

product 

  Service friendlinessV20 Whether it has a friendly user interface. A wealth 

of operating tips and online help information, so 

that users can get tips and help at any time 

 Personalized 

perception 

Satisfy customer preferencesV21 Satisfying customers' preferences for tourism 

products and services 

  Conform to usage habitsV22 Balancing the habits of new and old users in 

product design and update 

  Accurate push for big data 

formationV23 

Customized recommendations based on customer 

preferences and historical orders when selecting 

projects  

Offline service Travel experience Local real-time information 

reminderV24 

Pushing various travel information and tips 

required by customers based on customer location 

  Product experience is consistent with 

descriptionV25 

The product that the customer actually 

experiences is consistent with the purchase. 

  Service attitude and etiquetteV26 Service personnel and customer service 

evaluation of customer service attitude and 

etiquette 

  Emergency capabilityV27 Emergency handling capacity in case of 

emergencies 

 After-sales tracking Evaluation is effective and timelyV28 Website and client provide customers with 

reasonable complaint and real evaluation, and 

deal with it in time. 

  Membership rebate after order 

completionV29 

Whether the evaluation rebate and direct rebate 

projects launched by the website are smooth, and 

whether the refund amount is in accordance with 

the contract 

  Customer service return visitV30 Learn about travel arrangements, hotel 

accommodation, driver guide services, etc., and 

seek suggestions for improvement. Coordinate 

and resolve complaints. 
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of China. The questionnaires were randomly distributed.  

The 30 elements in Table 1 are used as the initial concept nodes of the FCM. The respondents’ data is used 

as the expert data needed in the model construction to obtain the causal weight values between the conceptual 

nodes. 

3.1.2 Data fuzzification 

Each influencing factor is represented by the corresponding concept node in FCM, and the vector value Vij 

indicates the importance of the ith respondent to the jth concept node. In order to establish a fuzzy matrix of the 

target, the original data needs to be converted into fuzzy data. The specific method is as follows: 

    （1）For any one of the numerical vectors V, find the maximum value of the vector element, set it to 

(v)MAX , and assign it a value of 1. that is (v) (v) 1MAX V  . 

    （2）For any one of the numerical vectors V, find the minimum value of the vector element, set it to

(v)MIN , and assign it a value of 0. that is (v) (v) 0MIN V  . 

（3）For element Vi in any of the numerical vectors V, blur it to the value on the interval [0,1], The formula 

for its fuzzification is: 

                           
i - (v)

(v)
(v) (v)

V MIN
V

MAX MIN
 


                          （1） 

3.1.3 Determining the correlation of concept nodes 

The concept of "distance" is used to determine the positive and negative correlation, which is then used to 

represent the correlation between nodes. If two nodes are positively correlated, their maximum correlation is 

that for each element i, there is 1 i 2 iV V （ ） （ ）, and let Ti be the distance between the corresponding 

elements between nodes V1 and V2, then: 

                               i 1 i 2 i( )- ( )T                                  （2） 

Let the distance TD between the concept nodes V1 and V2 be: 

                                    i

n

T
TD                                   （3） 

Let the correlation between the concept nodes be S, and use the average distance TD to calculate the 

correlation between the nodes.： 1S TD  , If the two concept nodes are perfectly positively correlated, then 

each of their nodes has the same value after the fuzzification, and the distance is A. 0TD  ， 1 1S TD   。 

The correlation calculation step in the negative correlation case is basically the same as the former. The 

only difference is that the distance formula between the corresponding elements of the negative correlation 

nodes V1 and V2 is as follows: 

                               i 1 i 2 i( ) (1 ( ))T                                    （4） 

Through the above calculation, the positive and negative correlations of the concept nodes of the online 

tourism service quality impact factors are obtained, and the positive and negative correlation tables are listed. 

According to experience, the general related concept node correlation is greater than 0.6. Two concept nodes 

with positive and negative correlations greater than 0.6 are used as related nodes, that is, one party changes, and 

the other party changes accordingly. However, since the correlation between conceptual nodes may not match 

the reality, factor analysis of the quality elements in Table 2 is required. On the one hand, nodes with low 

correlation can be deleted to make the FCM model more refined, and on the other hand, the correlation between 

nodes can be auxiliary verified. 

 



378                    The Eighteenth Wuhan International Conference on E- Emerging Issues in E-Business 

3.2 Fuzzy Cognitive Map Correction Based on Factor Analysis 

In this section, factor analysis is used to decrease the nodes of the FCM, and correct the correlation. The 

reliability test result is 0.963, and the Cronbach's α coefficient is greater than 0.7, indicating that the scale has 

high reliability. The KMO value is 0.955 > 0.7, and Bartlett's sphericity test results are significant. The principal 

component with eigenvalue greater than 1 is determined as a common factor. So, five common factors are 

selected, and the cumulative variance contribution is more than 63%. The degree of association between the 

common factor and the original element can be expressed by the factor load value. The higher the load value, 

the higher the degree of association.  

The correction of the factors in the FCM self-establishment process includes two aspects: one is to filter the 

concept nodes, deleting the nodes that are not qualified in the factor analysis; the other is the correlation 

correction between nodes 
[7]

. The load values of the concept nodes " concise and applicable information content 

" and "local real-time information reminder" are all less than 0.5 to the five common factors, which means that 

they have less correlation with other nodes, and there will be little information loss to eliminate these nodes. So, 

the two nodes are eliminated. Finally, the remaining 26 concept nodes are obtained, and they are rearranged by 

C1 to C26. However, the correlation between two nodes does not mean that they must have a causal relationship, 

and the final FCM model is adjusted through consulting experts. 

 

3.3 Construction and Analysis of FCM Model 

Based on the above related relationship between the online travel service quality FCM concept nodes and 

their weights, the final FCM structure diagram is constructed, as shown in Figure1: 
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Figure 1 Online travel service quality FCM model 

On basis of the FCM model shown in Figure 1, the adjacency matrix W that reflects the causal weight 

value between nodes can be obtained. 
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4 ANALYSIS ON THE IMPROVEMENT OF ONLINE TRAVEL SERVICE QUALITY FROM THE 

PERSPECTIVE OF FCM REASONING 

 

Taking online travel platform, A, as a case to conduct simulation analysis, Firstly, the initial state value of 

the concept node is input 
[8]

. Based on the expert investigation, the linguistic variables are quantified by using 

the fuzzy theory and normalized to [0,1]. The quantization rule used in this paper is: { very low, low, average, 

high, very high }→{0,0.25,0.5,0.75,1}. Therefore, the initial values of the 26 concept nodes that make up the 

quality control system are shown in Table 2. 

Nodes in the online travel service quality FCM model interacts with each node, and the value of each 

variable remains at a stable value when it reaches the final state. Table 3 shows the steady-state values of the 

nodes in the system after 37 iterations.  

 

Table 2 Initial value of concept node 

Concept node 

 C1 C2 C3 C4 C5 C6 C7 C8 C9 C10 C11 C12 C13 

Status value 0.57 0.70 0.65 0.56 0.59 0.64 0.67 0.57 0.56 0.70 0.97 0.94 0.79 

 C14 C15 C16 C17 C18 C19 C20 C21 C22 C23 C24 C25 C26 

Status value 0 0.89 0.57 0 0.57 0.74 0.60 0.53 0.76 0.64 0.68 0.38 0.31 

Table 3 Steady state of concept node 

Concept node 

 C1 C2 C3 C4 C5 C6 C7 C8 C9 C10 C11 C12 C13 

Steady state value 0.87

5 

0.88

5 

0.66

7 

0.89

9 

0.74

9 

0.78

7 

0.75

5 

0.76

7 

0.66

6 

0.84

7 

0.98

9 

0.95

3 

0.84 

 C14 C15 C16 C17 C18 C19 C20 C21 C22 C23 C24 C25 C26 

Steady state value 0.99

3 

0.94

3 

0.76

5 

0.99

8 

0.76

7 

0.89

3 

0.80

5 

0.68

7 

0.79

8 

0.81

8 

0.86

6 

0.58

9 

0.70 

 

As can be seen from the inferred state values of concept nodes in Table 3, the final state values of all 

concept nodes in FCM model are changed compared with the state values that did not consider the interaction 

feedback relations between concept nodes at the beginning. The final concept node state values are sorted in 

order, and the concept nodes with larger state values are: C1 (Comprehensive service type), C2 (The information 

provided is comprehensive, true and accurate), C4 (Upgrade and update in time), C11 (Payment security), C12 

(Data security), C15 (Customer rights protection), C19 ( Service friendliness) and C24 (Evaluation is effective 

and timely). As the key factor of service quality, the final state values of the eight concept nodes are all greater 

than 0.85, and the investment degree under the quality improvement scheme is higher. At the same time, the 

state values of C6 (Service response speed), C8 (System compatibility), C16 (Beautiful and reasonable interface) 

C25 (Membership rebate after order completion), and C26 (Customer service return visit) also changed greatly. 

 

5 CONCLUSIONS 

This paper divides the dimensions from the perspective of customer perception, obtains the original data 

through questionnaires, establishes an evaluation framework of factors affecting the quality of online tourism 

services, identifies the causality of 26 selected indicators, and establishes a FCM structure chart model, which 

visually reflects the complex relationship among the factors. Using iterative analysis, the comprehensive service 
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type, The information provided is comprehensive, true and accurate, Upgrade and update in time, Payment 

security, Data security, Customer rights protection, Service friendliness and Evaluation is effective and timely. 

These 8 nodes have a huge impact on the overall system of tourism service quality. The two concept nodes 

"Credibility" and "brand reputation image" as controlled variables receive direct or indirect effects from other 

concept nodes. The iterative process can foresee the changing trend of various factors in the future, and improve 

the factors in the actual product design to improve the competitiveness of online travel enterprises and customer 

perceived value to improve customer loyalty. In the modeling process, the limitation of sample collection is the 

defect of constructing fuzzy cognitive map. At the same time, in the future research, we can consider 

strengthening the learning of FCM and improve the algorithm to improve the adaptability of FCM model, In 

order to provide reference for online tourism service developers and operators, as well as other user-centered 

service departments. 
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Abstract: As a newly evolved emergence from e-business, social commerce has attracted increasingly attention from both 

researchers and practitioners. Distinguished from the majority of extant research paradigm, the current empirical study 

extends social commerce research into cross-cultural context and unveils the underlying mechanism through which two 

dimensions of social media usage (informational and socializing) impact user’s intention to purchase on social commerce 

websites, thereby facilitating online shopping behaviors. In addition, the research demonstrates the role of cultural distance 

as a boundary condition attenuating the positive effects of social media usage in cross-cultural social commerce application. 

Research implications and limitations for future venues are also discussed. 
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1. INTRODUCTION 

The prevalence of social media usage has changed domains of our current business world 
[1]

. The 

combination of social media technology and business has generated another dominating form of business model, 

social commerce, which shifted the traditional product-centered to the customer-centered
[2][3]

. This new business 

emergence facilitates user-generated advertorial content on e-commerce sites and interconnectivities amongst 

customers and vendors
[4]

.  

Given that social commerce made vast changes to firms’ venture capital substantially
[5] 

, scholars have 

conducted numerous studies on drivers facilitating social acceptance and uses
[6]

. Even though social commerce 

has been identified as an effective practice to impact business models for years
[7]

, perceived negative effects, for 

instance, dissatisfactory customer service, fraud on consumers and inaccurate information, hinders customers to 

be influenced by peers for online shopping behaviors
[8][9]

. This indicates social media usage does not necessarily 

result in online shopping behaviors. In this regard, the underlying mechanism for generating users’ online 

shopping behaviors should be further investigated.  

In addition, the inconsistent findings about customer’s online shopping behaviors may also result from 

cultural contributors. As countries vary from inherent values, traditions, customs and cultural practices, people 

are profoundly impacted by their cultural notions
[10]

. According to the Social Cognitive Theory
[11]

, human 

behaviors are also influenced by the environmental factors they are exposed to. This indicates that cultural 

issues may influence online shopping behaviors as a contextual influential mechanism. To date, the majority of 

extant research has been conducted in mono-cultural background while neglecting of the cross-cultural milieu 

where potential customers conduct their online shopping behaviors. How social commerce is conducted in much 

more complicated cross-cultural environment is far less under-investigated.  

The current research aims to answer the above important yet not addressed issues by applying the uses and 

gratification theory (U&G Theory). More specifically, we conduct an empirical research to clarify the 

mechanism how social media usage triggers user’s online shopping behaviors in cross-cultural environment by 

exploring the mediating role of user’s intention to purchase. Further, the research explores to what extent 

cultural differences impact the effects of social media usage on customer’s online shopping intention.  
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2. LITERATURE REVIEW AND HYPOTHESIS DEVELOPMENT  

 

2.1 Social media usage and intention to purchase on s-commerce websites 

Defined as ‘‘a group of Internet-based applications that build on the ideological and technological 

foundations of Web 2.0, and allow the creation and exchange of user generated content”
[12]

, social media has 

become spearhead platforms for interaction mechanism, and information searching tool
[13][14]

. According to Hsu 

et al. (2015)
[15]

, social media usage has been categorized generally for socializing and informational purposes. 

U&G Theory depicts that users use social media to gratify their various social and psychological needs 

including their emotional, entertainment, socializing and material demands
[16-18]

. When exposed to a 

cross-cultural environment, users tend to be more eagerly to search for relevant information to gratify their 

cognitive needs to facilitate their living and working conditions because of cultural conflicts, cultural shock and 

other uncertainties they are confronted with
[1][19]

. Relevant information searched from social media websites 

helps individuals get more familiar with the local products to see to what extent their individual gratifications 

could be gratified. It is supposed that the more relevant information social media provides, the more user’s 

intention to purchase on the s-commerce sites may be triggered. Thus we hypothesize: 

H1a: Informational social media usage is positively related to the user’s intention to purchase on the 

s-commerce sites.  

Cross-cultural uncertainties and risks also impose individuals to leverage social media usage frequently for 

socializing purpose to avoid psychological disorders
[15][20]

. Using social media to interact with communities can 

help users to maintain or establish new interpersonal relationships
[21]

. And this seems to an important channel 

for social media users to adjust to the foreign environment for survival and personal development. Evidences 

suggest that social media usage for socializing purpose contributes to expatriate’s adjustment and personal 

development in a cross-cultural context
[22][1]

. Likewise, socializing with people from different cultural 

backgrounds is conducive for users to familiarize with online business information including products’ 

functionalities and other knowledge related to the products they need to gratify their needs for conveniences of 

their lives abroad. In this regard, socializing through social media contributes to developing user’s stronger 

intention to purchase on s-commerce sites. Furthermore, socializing usage of social media provides additional 

resources for individuals to attain trust in the community through timely communication. In addition, trust has 

been identified as an effective channel to shape good relationships between firms and customers, thereby 

increasing user’s intention to purchase on s-commerce websites
[23][24]

. Thus we propose that socializing social 

media usage is conducive to the development of user’s online purchasing intention.  

H1b: Socializing social media usage is positively related to user’s intention to purchase on s-commerce 

sites.  

 

2.2 Intention to purchase on s-commerce websites and online shopping behaviors 

In social commerce, the aim of vendors is to convert consumers to be product’s advocates, whereas the aim 

of customers is to make better reasonable purchasing decisions
[10] [12]

. Realization of both or either of the aims 

should be determined by customer’s intention to purchase on s-commerce websites through interaction, among 

which the social networking community boosts user’s reliance and trust in established personal relationships. 

During the process of interaction, potential customers purchasing intention has been internalized as a situation in 

which they are intrinsically willing to comply with other’s beliefs and behaviors
[25][10]

. The social influence 

generated in this way impacts the potential customer’s psychological changes and leads to “a feeling of 

closeness and emotional bonding, involving intense liking, moral support, and the ability to tolerate flaws in the 

service”
[26]

. In this regard, we propose that intention to purchase on s-commerce websites is based on interaction 
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and eventually leads to online shopping behaviors. 

H2: User’s intention to purchase on s-commerce websites positively relates to online shopping behaviors. 

 

2.3 The moderating role of cultural distance 

Cultural distance, defined as the extent of novelty wherein the culture of the host country is different from 

the one of international expatriates’ home
[27]

, has been identified as one of main stressor resources perceived by 

expatriates in international experiences
[28]

. Cultural distance comprehensively represents the patterns how 

culturally-rooted people think, feel and act, and plays an important role in intercultural communications
[29]

. 

Evidences suggested that cultural distance contributes primarily to the cultural shock, intercultural 

communication difficulties and leads to numerous living and business failures
[30][31]

.  

In prior s-commerce studies, most research focused on comparing range of differences in the online world 

whilst neglecting of how cultural differences impact consumer’s intention to purchase in cross-cultural 

environment
[32][10]

. Drawing on the Social Cognitive Theory (SCT), human behavior is shaped and controlled by 

both internal dispositions and environmental factors which function in terms of triadic reciprocal causation and 

operate as interacting determinants influencing each other bidirectionally
[33][11]

. In this regard, understanding the 

mechanism of cultural distance, functioning as an environmental factor to impact international expatriate’s 

psychosocial changes in cross-cultural context, is of considerable import. Given that cultural distance has been 

identified as a noisy channel for individuals to adapt to the foreign environment, master cultural knowledge and 

have intercultural communications, it is supposed to exert negative impacts on individual’s usage of social 

media either for informational or socializing purpose, thereby influencing their intention to purchase on 

s-commerce websites. Thus we propose that: 

H3: Cultural distance negatively influences the relationship between informational social media usage and 

intention to purchase on s-commerce websites. 

H4: Cultural distance negatively influences the relationship between socializing social media usage and 

intention to purchase on s-commerce websites.  

 

 

 

 

 

 

 

Fig.1. Proposed research model 

 

3. HYPOTHESIS TESTING 

A questionnaire was surveyed among international students studying at two Chinese public universities. A 

total of 400 questionnaires were delivered and 342 questionnaires were finally collected back with a response 

rate of 85.5%. Two unqualified questionnaires were removed and the final list of 340 questionnaires was used 

for the current research. 

Regression analysis was conducted to examine the related hypothesis. Age, sex, academic level and stay 

length in China were controlled for to avoid potential confounding effects. The final regression results are 

presented in Table 1.  
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Table 1. Results of hierarchical regression analyses 

 Online shopping behavior Intention to purchase on s-commerce sites  

 Model 1 Model 2 Model 3 Model 1 Model 2 Model 3 

Sex  0.053 0.032 0.049 0.070 0.051 0.066 

Age -0.055 -0.031 -0.043 0.012 0.033 0.022 

Stay length 0.022 0.040 0.036 -0.115 -0.099 -0.103 

Academic level 0.010 -0.029 0.000 0.025 -0.010 0.016 

Informational SMU  0.301***   0.268***  

Socializing SMU   0.165**   0.141** 

R2 0.007 0.096 0.034 0.018 0.089 0.038 

ΔR2  0.089 0.027  0.070 0.020 

ΔF  32.744*** 9.231**  25.733*** 6.821** 

Notes: N = 340. SMU, Social Media Usage; CD, Cultural Distance. Standardized regression coefficients are shown. *p < 0.05, **p < 0.01, 

***p < 0.001. 

 

In addition, the role of user’s intention to purchase on social commerce websites mediating the relationship 

between two dimensions of social media usage and online shopping behavior was analyzed. The results are 

presented in Table 2. 

 

Table 2 Results of hierarchical regression analyses for mediation 

 online shopping behavior 

 Model 1 Model 2 Model 3 Model 4 Model 5 

Sex 0.053 0.032 0.013 0.049 0.022 

Age -0.055 -0.031 -0.043 -0.043 -0.052 

Stay length 0.022 0.040 0.076 0.036 0.078 

Academic level 0.010 -0.029 -0.025 0.000 -0.007 

Informational SMU  0.301*** 0.202*** 0.165**  

Socializing SMU     0.107* 

ISS   0.370***  0.408*** 

R2 0.007 0.096 0.220 0.034 0.194 

ΔR2  0.089 0.124 0.027 0.160 

ΔF  32.744*** 53.156*** 9.231** 66.286*** 

Notes: N = 340. SMU, social media usage; ISS, intention to purchase on s-commerce sites. Standardized regression coefficients are shown. 

*p < 0.05, **p < 0.01, ***p < 0.001. 

 

Furthermore, we tested the interaction effects of social media usage and cultural distance on intention to 

purchase on s-commerce sites (Table 3). The result indicated that cultural distance is negatively moderating the 

relationship between socializing social media usage and intention to purchase on s-commerce sites (β=-0.162, 

p< 0.01).  
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Table 3 Results of hierarchical regression analyses for interaction 

 Intention to purchase on s-commerce sites 

 Model 1 Model 2 Model 3 Model 4 Model 5 

Sex 0.070 0.051 0.052 0.065 0.057 

Age 0.012 0.033 0.040 0.021 0.018 

Stay length -0.115 -0.099 -0.106 -0.103 -0.106 

Academic level 0.025 -0.010 -0.007 0.015 0.018 

Informational SMU  0.268*** 0.254*** 0.137  

Cultural distance  -0.002 -0.003 0.037 0.026 

Socializing SMU     0.127* 

ISMU×CD   -0.072   

SSMU×CD     -0.162** 

R2 0.018 0.089 0.093 0.039 0.065 

ΔR2  0.070 0.005 0.021 0.026 

ΔF  12.828*** 1.788 3.641* 9.214** 

Notes: N = 340. SMU, Social Media Usage; CD, Cultural Distance. Standardized regression coefficients are shown. *p < 0.05, **p < 0.01, 

***p < 0.001. 

 

Figure 2. Moderating effect of cultural distance on the relationship between socializing social media usage and 

Intention to purchase on s-commerce sites 

 

 

Table 4 Results of hypothesis testing 

No. Hypothesis Results 

H1a 
Informational social media usage is positively related to the user’s intention to purchase on the 

s-commerce sites 
Supported 

H1b 
Socializing social media usage is positively related to user’s intention to purchase on s-commerce 

sites. 
Supported 

H2 User’s intention to purchase on s-commerce websites positively relates to online shopping behaviors Supported 

H3 
Cultural distance negatively influences the relationship between informational social media usage and 

intention to purchase on s-commerce websites. 

Not 

Supported 

H4 
Cultural distance negatively influences the relationship between socializing social media usage and 

intention to purchase on s-commerce websites 
Supported 

 

4. DISCUSSION 

The research confirmed that two dimensions of social media usage contribute to the customer’s online 

shopping behavior via user’s intention to purchase on s-commerce websites in cross-cultural environment. To be 

more specific, informational and socializing social media usages are both positively related to customer’s online 



386                    The Eighteenth Wuhan International Conference on E- Emerging Issues in E-Business 

shopping behaviors. The research findings are consistent with previous studies explaining that prevalence of 

social media usage facilitates the interaction and shopping behaviors in social commerce environment
[1][34]

. The 

regression analysis also indicated that intention to purchase on s-commerce websites partially mediates the 

relationships between two dimensions of social media usage and online shopping behaviors, which is 

compatible with prior research suggesting that intention to purchase is the psychological condition for customers 

to conduct real shopping behaviors
[10][4]

.   

In addition, cultural distance functions differently to moderate the two dimensions of social media usage 

and intention to purchase on s-commerce websites. More specifically, cultural distance mitigates the effect of 

socializing social media usage on user’s intention to purchase on s-commerce websites, whilst does no 

significant effects on the relationship between informational social media usage and user’s intention to purchase 

on s-commerce websites. The research findings could be interpreted from two perspectives. On the one hand, 

cultural distance plays a deterring role for interpersonal interaction in s-commerce community. On the other 

hand, informational usage of social media could help individuals to conceptualize tangible learning into 

insightful interpretation and symbolic representation of anther foreign culture
[22]

. In this regard, absorbed 

information and knowledge through social media usage may mitigate the perceived cultural novelty about the 

foreign culture, thus exerting insignificant impacts on user’s intention to purchase on s-commerce sites.  

 

5. THEORETICAL AND PRACTICAL IMPLICATIONS 

To the best of our understanding, this is among the first trials to unveil how social media usage impacts the 

online shopping behaviors in a foreign context. Based on research findings, this study makes several important 

contributions both theoretically and practically.  

First, this research unveils the mechanism through which two dimensions of social media usage, 

informational and socializing, impact user’s online shopping behaviors in cross-cultural environment. And this 

expands the literature of both information management and social commerce research. Second, intention to 

purchase on s-commerce websites was found to partially mediate the relationships between two dimensions of 

social media usage and user’s online shopping behavior. This unveils the conduit how prominence of social 

media impacts user’s online shopping behavior and increases our understanding of the pathway social media 

usage follows to work on user’s online shopping behavior. Third, this research explores the cultural boundary 

condition for social media usage in cross-cultural environment. Cultural distance is proved to be a noisy channel 

to impact interpersonal interaction in social commerce. And this enriches our knowledge about the cultural 

conditions relating to social commerce research.  

This research also has managerial implications to practitioners. First, given that two dimensions of social 

media usage are conducive to increasing user’s online shopping behaviors, s-commerce vendors should take 

measures to encourage potential customers to be more engaged in social media usage, either for informational 

purpose or socializing purpose. Second, any measures targeted to increase user’s intention to purchase on 

s-commerce sites should be encouraged as well since intention to purchase on s-commerce sites has been 

identified as an effective conduit to increase online shopping behaviors in social media era. Third, vendors 

should seriously consider the deterring effects of cultural distance influencing interpersonal communications, 

thus negatively impacting user’s intention to purchase. Any programs to disclose detailed products information 

contributing to the mitigation of perceived cultural novelty between countries should be advocated.  

 

6. LIMITATIONS AND FUTURE RESEARCH 

This research also has several limitations that offer avenues for future research. First, this research was 

conducted within a special group of expatriates, international students. Although this group reaches a large 
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number and deserves more scholastic interests, the research findings need more empirical investigations for 

future generalizability. Second, the research suggests that intention to purchase on s-commerce websites 

partially mediates the relationships between social media usage and user’s online shopping behavior. More 

efforts are needed to examine other mediating roles to unveil the mechanism how to increase online shopping 

behaviors. Further, cultural distance was found to be a moderator influencing user’s intention to purchase on 

s-commerce sites. Likewise, more investigations about boundary conditions in cross-cultural environment 

contribute to our knowledge how social commerce happens in a foreign environment. Finally, the 

cross-sectional research design also limits the explanatory effects of causation between constructs. Future 

longitudinal design or experimental research method could be adopted to replicate and generalize the research 

findings.  
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Abstract: This article exams the relationship between corporate social responsibility publicity and consumers’ willingness to 

purchase. Based on frame effect theory, this article divides CSR publicity into 2 types: concrete and abstract. By a 2 (CSR 

publicity: concrete VS abstract) × 2 (information source: internal VS external) experiment, the findings show that concrete 

CSR publicity can increase consumers' willingness to purchase more than abstract one. Consumers' perceived hypocrisy 

plays a mediating role on the relationship between CSR publicity and consumers' willingness to purchase. In addition, 

information source may play a regulatory role between the above relationships. If consumers get information about corporate 

social responsibility activities outside of the enterprise, concrete CSR publicity are more obvious to reduce consumers' 

perceived hypocrisy. Conversely, if consumers obtain corporate social responsibility information inside of the enterprise, the 

concrete and abstract CSR publicity have little difference on consumers' perceived hypocrisy.  

Keywords: corporate social responsibility publicity; consumers' willingness to purchase; product-harm crisis; frame effect 

 

1. INTRODUCTION 

The term product-harm crisis refers to well-known events related to product defects or harm associated 

with some brands 
[1]

. Once an enterprise confront with a severe product-harm crisis, it is likely to experience a 

disaster. Corporate social responsibility (CSR) is often used by the enterprises as an effective tool to help them 

to pass the crisis. Nowadays news media exert great influence on public opinion. Especially with rapid growth 

of social media, negative publicity may even completely destroy a brand. Different reporting style may have 

different effects on consumers, thus affecting consumer's brand attitudes after crisis event. When different media 

expressions give rise to consumers' different responses, "frame effect" generates. As to frame effect, the research 

achievements are fruitful. But in the context of product-harm crisis, the question how media news frame affects 

consumers brand attitudes remains unsolved. In this article, we will explore the mechanism how media news 

frame influences consumers' attitudes to brand in the occurrence of product-crisis. This research intends to build 

a model illustrating the media news frame effect and explore the related factors that may affect consumers' 

brand attitudes which may make contribution to the theory of crisis management and provide implications with 

enterprises effectively using the media to spread information and later repair its image after product-harm crisis. 

 

2. LITERATURE REVIEW 

Sen and Bhattachary (2001) found that corporate social responsibility activities can directly influence 

consumers' purchasing behaviors 
[2]

. However, it is limited by the degree of trust and support of consumers to 

the company. Studies have shown that communication strategies can affect the transmission of CSR information. 

When communication is not proper, it is easy to cause public misunderstanding and information asymmetry, and 

increase the possibility of enterprises being perceived as hypocrisy (Wagner et al. 2009) 
[3]

. Consumers' 
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perception of hypocrisy will affect their perception of the company, and thus affect the attitude and purchasing 

behavior of the consumers. Therefore, companies must adopt effective strategies to change consumer 

perceptions and avoid consumers' hypocrisy. 

Nobel Prize winners Tversky and Kahneman (1981) first proposed the concept of frame effect. They 

believe that the frame effect refers to the concept of actions, results and their contingency conditions associated 

with specific choice behaviors in the minds of decision makers 
[4]

. Soman (2004) has made a new definition to 

make it easier to understand. He believed that frame effect is people's decision-making judgments on an 

objectively identical event are influenced by the expressions and wordings of the statements, and different 

statement expressions and wordings lead to different decision-making judgments. The frame effect suggests that 

most people are influenced by factors in the specific context when making decisions. The reason for the 

formation of the frame effect is partly because of the individual characteristics of the decision makers such as 

habits, norms, etc., partly because of the way in which the problem is expressed. 

The literature above has provided a good foundation for this research, but the frame effect about the CSR 

publicity after product-harm crisis get little attention. Therefore this research intends to study the influence of 

CSR Publicity on consumers' willingness to purchase in the context of product-harm crisis base on the theory of 

frame effect. 

  

3. CONSTRUCTIONS AND MODEL 

3.1 Definition of key concepts 

CSR refers to context-specific organizational actions and policies that take into account stakeholders’ 

expectations and the triple bottom line of economic, social, and environmental performance (Aguinis, 2012) 
[5]

. 

Wagner et al. (2009) first proposed that inconsistent company’s words and deeds will make consumers perceive 

hypocrisy, which is consumers' perceived hypocrisy in this research. Consumers' willingness to purchase refers 

to the tendency of consumers to regularly purchase a certain brand of products in the future and the tendency of 

resisting to switch to other brands. This tendency is influenced by internal and external environments, such as 

their own needs, product performance, brand image, loyalty and so on.  

3.2 Research Framework 

 

 

Firstly, we divide the CSR publicity into concrete and abstract ones. The relationship between CSR 

publicity and consumers' willingness to purchase is discussed to find whether there is difference between the 

two different types of CSR publicity. Secondly, the relationship between CSR publicity and consumers' 

Figure 1 Research framework 
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perceived hypocrisy is discussed to find whether there is different consumers' perceived hypocrisy between the 

two different types of CSR publicity. Thirdly, the relationship between perceived hypocrisy and consumers' 

willingness to purchase is discussed. Finally, the mediation effect of consumers' perceived hypocrisy and the 

regulatory effect of information source on the relationship between CSR publicity and consumers' perceived 

hypocrisy will be checked. The research framework and main variables of this paper are shown in Figure 1 

 

4. RESEARCH HYPOTHESIS 

4.1 The relationship between CSR publicity and consumers' willingness to purchase 

Scott (2017) found that concrete statements can improve communication effectiveness. Concrete 

information is more easily perceived, produce more favorable consumer reactions, increase associations stored 

in memory, and form a memory that is not easy to fade. The concrete information makes it more convincing, 

more transparent, objective and credible, so concrete information will increase the consumer's preference for 

response and have a positive impact 
[6]

. Wagner (2009) found that concrete CSR information is more easily 

perceived by consumers, allowing consumers to understand the sincerity, truthfulness and openness of the 

company in fulfilling CSR activities, and then generate positive consumer behavior impacts, including brand 

awareness, purchase intention and trust. When companies promote CSR activities, they will specify CSR 

information, such as how to benefit the community, which will reduce consumer's suspicion of CSR, create 

positive perceptions, make positive consumer reactions, and improve willingness to purchase. On the contrary, 

abstract CSR information is not easily perceived by consumers. Consumers can't understand the details of 

corporate social responsibility activities, and it is difficult to have a positive impact on consumers' behavior. 

According to these researches the following assumptions is made: 

H1: Concrete CSR publication can increase consumers' willingness to purchase than abstract CSR one. 

4.2 The relationship between CSR publicity and consumers' perceived hypocrisy 

Many researches show that when CSR publicity is inconsistent with the actual behavior, the consumer will 

perceive the corporate hypocrisy, and believe that the CSR activity of the enterprise is not entire for the benefit 

of the society, but for the corporate benefit. According to Wagner's (2009) study, inconsistent CSR information 

will make the company have a reputation for hypocrisy. In this process, if the enterprise responds positively, and 

the abstractness of CSR publicity will also lead consumers to perceive the inconsistency of CSR information. At 

the same time, some studies have shown that if companies provide concrete CSR information, consumers will 

have a better understanding of the process of corporate social responsibility, thus the company's CSR activities 

will become more transparent and more realistic, which can alleviate consumers' doubts about CSR and reduce 

negatives influence. When the CSR information provided by the enterprise is relatively abstract, it is difficult for 

consumers to perceive whether the enterprise is actually fulfilling corporate social responsibility, and the degree 

of hypocrisy to the enterprise will increase 
[7]

. Therefore, the following hypothesis is made: 

H2: Compared to abstract CSR publicity, concrete CSR publicity can reduce perceived hypocrisy. 

4.3 The mediating effect of consumers' perceived hypocrisy 

When consumers believe that the company is hypocritical, they will have lower willingness to purchase. 

Researches find when consumers perceive corporate hypocrisy, they will generate negative emotions, which in 

turn affect their attitudes and behaviors towards the enterprise. Therefore, when consumers think that the 

company is hypocritical, there are different degrees of negative impact on brand attitude, loyalty, corporate 

reputation, and purchasing behavior. On the contrary, if the company brings positive impact in CSR activities to 

consumers, and consumers do not perceive corporate hypocrisy, then consumers are positive to brand attitudes, 

loyalty, and willingness to purchase. Obviously, the higher the consumer perception of the company hypocrisy, 

the lower willingness to purchase will be. Therefore, the following hypothesis is made: 
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H3: Perceived hypocrisy is negatively correlated with consumers' willingness to purchase. 

H4: Perceived hypocrisy plays a mediating role between CSR promotion and consumers' willingness to 

purchase. 

4.4 The regulatory effect of information source 

When consumers learn about CSR information from different sources, their perceptions are different. Some 

researches prove that objective information sources are more able to produce clearer perceptions of consumers 

than subjective ones, while subjective information sources produce more vague perception of consumers 
[8]

. If 

the consumer knows the CSR activity of the enterprise from outside of the enterprise, such as the news media, 

which means the information is learned through the third-party channel, consumers will think that they are more 

real and fairer, and their perception of hypocrisy will be reduced. Then if the consumers know the CSR activities 

of the company through internal enterprises such as corporate spokespersons, business leaders, etc., the 

consumer will feel like self-talking, thinking that the enterprise is making a show or to gain a reputation. If the 

authenticity cannot be guaranteed, the possibility of being perceived as hypocrisy is enhanced. In summary, we 

have the following assumption: 

H5: Information source regulate the relationship between CSR publicity and consumer perception of 

hypocrisy. If consumers obtain information outside of the corporate, concrete CSR publicity is more obvious to 

reduce consumer perceived hypocrisy. Conversely, if consumers obtain information inside of corporate, the 

concrete or abstract CSR publicity have little difference on consumer perceived hypocrisy.  

 

5. EXPERIMENT AND STATISTIC ANALYSIS  

5.1 Pretest 

First of all, design of the manipulation materials. In order not to affect the choice of specific brands to 

consumers, this article uses virtual brands. For concrete CSR publicity, the material shows that after suffering 

product-harm crisis, a company has carried out a series of social responsibility activities, and explains the 

purpose and results of each activity, while abstract CSR publicity just show that the company has done a series 

of activities, not explain the purpose, process and results. After the manipulation materials were completed, we 

conducted a random survey on Internet in the form of a questionnaire, and 20 valid questionnaires were 

collected. The correct rate of the questionnaire was 90%, so we think that the design of the manipulated 

materials is successful. 

5.2 Formal experiment 

This study designed a 2 (CSR publicity: concrete VS abstract) × 2 (information source: internal VS 

external) group-between experiments, the participants first read the same manipulation materials as the 

pre-experiment. Due to the specific name of the company may have a certain impact on the subject and thus 

weaken the credibility of the experiment, we use company A to represent the company in the experiment. 

The manipulation material adopts a scenario simulation method, which includes a description of the CSR 

publicity, and a description of the source of the information obtained by the consumer which one is from 

managers of the company (internal), another is from journalist (external). The questionnaires were divided into 

four categories, and participants randomly assigned to a certain situation. After carefully reading the relevant 

materials, they then filled the questionnaires. The questionnaire includes the judgments on the types of CSR 

publicity and sources of information, perceived hypocrisy and consumers' willingness to purchase. Finally 

participants fill in the personal information, and were thanked. 

150 questionnaires were distributed in this study. The proportion of male in the test was 48.4%, and the 

proportion of female was 51.6%. The questionnaire adopts two methods: online and offline questionnaires, 
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including 105 online questionnaires and 45 offline questionnaires. The missing and incorrectly filled 

questionnaires were abandoned as invalid ones, and 130 valid questionnaires were obtained finally. The 

effective recovery rate was 86%. 

5.3 Reliability and validity check 

The measure of perceived hypocrisy adopted the mature scales of Yeosun Yoon (2006) and Obermiller & 

Spangenberg (1998), including 4 items. The Cronbach' α is 0.917. Consumers' willingness to purchase adopted 

the scales of Aaker et al. (2010)
[9]

 and Kim et al. (2014)
[10]

, including 4 items. The Cronbach's α is 0.932. The 

reliability is good. After analyzing the reliability, we checked the validity of these variables. The KMO of 

perceived hypocrisy is 0.826 and the KMO of the consumer's willingness to purchase is 0.837, and the overall 

KMO value of the model is 0.899. It demonstrated the questionnaires have good structure validity. As all the 

scales of this paper are from mature researches, and repeated two-way translation is applied, they can be 

considered to have good content validity. 

5.4 Empirical test 

 

Table1 Mean test result 

Test variable 
Independent 

variable 

One sample t-test Independent-sample t test 

Mean t value 

Degrees  

of 

freedom 

Significance t value 

Degrees  

of 

freedom 

Significance 

Consumer’s 

willingness to 

purchase 

concrete 5.1629 39.096 65 0.000 

10.549 128 0.000 

abstract 3.1367 22.464 63 0.000 

 Perceived  

Hypocrisy 

concrete 2.5000 17.406 65 0.000 

-7.989 128 0.000 

abstract 4.1211 28.767 63 0.000 

 

As Table1 shows, the average consumers’ willingness to purchase in concrete is M=5.2, t=39.1, df=65, 

p<0.01; in abstract is M=3.1, t=22.5, df=63, p<0.01. Moreover, between these 2 group: t=10.5, df=128, p<0.01, 

it can be seen that concrete CSR publicity generates higher consumer's willingness to purchase than abstract one, 

and H1 is proved. The average perceived hypocrisy in concrete is M=2.5, t=17.4, df=65, p<0.01; in abstract is 

M=4.1, t=28.8, df=63, p<0.01. Moreover, between these 2 group: t=-7.9, df=128, p<0.01, it can be seen that 

concrete CSR publicity generates lower perceived hypocrisy than abstract one, and H2 is proved. 

 

Table 2  Regression analysis of perceived hypocrisy on consumer's willingness to purchase  

Model 

Unstandardized 

coefficients 

Standardized 

coefficients T value Significance 

B Standard error Trial 

1 
Constant 7.148 0.173 — 41.207 0.000 

Perceived hypocrisy  -0.904 -0.048 -0.855 -18.690 0.000 

 

B=-0.904, p < 0.01, perceived hypocrisy is negatively correlated to the consumers' willingness to purchase, and 

H3 is proved. Then mediation of perceived hypocrisy is checked, the result is shown as figure 2: 
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Four regression analyses are made. The results are shown in table3: Because X is a type variable, we take 

concrete CSR as 1 and abstract CSR as 0. We can see from Table3, c=0.682, t=10.549, p<0.01, the linear 

relationship between X and Y is significant, the closer X is to 0, the smaller Y is, the closer X is to 1, the larger 

Y is, indicating the concreteness of CSR publicity is positively correlated to consumers’ willingness to purchase. 

a=-0.577, t=-7.989, p<0.01, indicating the concreteness of CSR publicity is negatively correlated to perceived 

hypocrisy, which further verifies the hypothesis H1, H2. b=-0.855, t=-18.690, p<0.01, the correlation coefficient 

is significant, and the perceived hypocrisy is negatively correlated with the consumers' willingness to purchase, 

which further verifies the hypothesis H3. C'=0.283, t=5.610, p<0.01, the correlation coefficient is significant. 

These results show that perceived hypocrisy plays a mediation role on the relationship between CSR publicity 

and consumers' willingness to purchase, and H4 is proved. 

 

Table 3 Linear regression result 

Regression coefficient code        Standard regression coefficient T value Significance 

c   0.682 10.549 0.000 

a   -0.577 -7.989 0.000 

b   -0.855 -18.690 0.000 

c’  0.283 5.610 0.000 

 

The result of the test of the moderate effect of information source is shown as table4 and figure3. Through 

ANOVA analysis, For the cross item CSR promotion ╳ Information source, F(1,129)=4.319, p=0.004, the 

interaction effect of information source is significant. It is shown as figure 3. Further statistics shows that: in the 

concrete group, when the subjects obtain information from inside of the enterprise, the consumer perceived 

hypocrisy is M=2.83, while M=2.17 from outside of the enterprise. There is a significant difference (T = 2.345, 

df = 64, P < 0.05). However, in the abstract group, when subjects obtain information from inside of the 

enterprise, the consumer perceived hypocrisy is M=4.0, while M=4.2 from outside of the enterprise, there is no 

significant difference (T=- 0.624, df=62, P>0.05). H5 is proved. 

C’=0.283*** 

a= -0.577*** b= -0.855*** 

Figure2 Mediation effect of perceived hypocrisy 

 

X: CSR publicity Y: Consumers’ willingness to purchase 

M: Perceived hypocrisy 

X: CSR publicity 

C=0.682*** 

Notice：***p<0.01 

Y: Consumers’ willingness to purchase 
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Table 4  Test of interaction effect 

Source  Type III square  

Degrees of 

freedom Mean square F value Significance 

Correction model 92.908a 3 30.969 23.833 .000 

Intercept 1424.426 1 1424.426 1096.190 .000 

CSR publicity 85.388 1 85.388 65.712 .000 

Information source 1.808 1 1.808 1.392 .240 

CSR Promotion ╳ 

Information source 

5.612 1 5.612 4.319 .040 

Error 163.729 126 1.299 — — 

Total 1670.688 130 — — — 

Total corrected 256.637 129 — — — 

a. R2 = .362（adjusted  R2 = .347） 

 

 

 

 

6. CONCLUSIONS 

This study introduces frame effect and the S-O-R model to explore the relationship between CSR publicity 

and consumers' willingness to purchase, which makes contributions to the CSR related theory. Firstly, based on 

frame effect theory, the CSR publicity is divided into concrete and abstract. Secondly, the past literature rarely 

takes perceived hypocrisy as a mechanism between CSR publicity and consumers' willingness of purchase. This 

paper provides another way of thinking from the perspective of perceived hypocrisy. Thirdly, this paper 

introduces information source as a moderate variable to find the boundary of CSR publicity effecting 

consumers' willingness to purchase.  

This study also provides some implications to enterprises. They must pay more attention to CSR publicity 

in the context of product-harm crisis. Abstract publicity is more possible make people perceive corporate 

hypocrisy than concrete one, which may reduce consumers' willingness to purchase, especially when the 

information comes outside of the corporate. 

As an exploratory study, like all other this type of research, this paper inevitably has certain limitations. 

Figure 3 Interaction between CSR publicity and information 

source 
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First of all, this research uses the scenario experiment method, which makes external validity problem. 

Therefore, subsequent research may think using interview or other research method. Secondly, as most of the 

research whose subjects are students, the research result may be lack of reality. Therefore field experiment may 

be conduct in future research.  
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Abstract: Based on the Stimulus-Organism-Response (SOR) model, we extract the influencing factors of user information 

behavior in the enterprise Wechat Official Account marketing, and construct the influencing factor model by using user 

sentiment and user trust as mediator variables. The theoretical test is carried out through questionnaires and data analysis. 

Result shows that information entertainment and title novelty positively affect user sentiment, while user sentiment and user 

trust positively affect information concern behavior. Therefore, to carry out Wechat Official Account marketing, information 

title should be highlighted and information content should be interesting and novel. 

 

Keywords: Wechat Official Account marketing, SOR model, marketing effectiveness, empirical research 

 

1. INTRODUCTION 

Wechat is the most active application tool in mobile applications and has become a new marketing channel 

for enterprises. Because Wechat marketing has obvious advantages in terms of coverage, accuracy, user 

acceptance, convenience, et al., many enterprises use Wechat Official Account service to deliver marketing 

messages to enhance their popularity. However, a large number of Wechat Official Accounts are facing 

difficulties, such as the stagnation of the number of users, the decrease of the opening rate and reading amount, 

et al., The information dissemination effect is not satisfactory. Therefore, confirming the influencing factors of 

the enterprise Wechat Official Account marketing effectiveness and making targeted adjustments and 

improvements are of great significance to increase the information’s reading amount and forwarding rate and 

strengthen the effectiveness of enterprise Wechat marketing. 

This paper is organized as follows, Section 2 is literature review, combing the research on social media 

marketing and SOR theory, explaining the concept of Wechat Official Account marketing and the problems to be 

solved; Section 3 is to extract and define variables, and make research hypotheses; Section 4 is to design survey 

questionnaires and analyze the questionnaire data; Section 5 is management inspiration; Section 6 is research 

limitations. 

 

2. LITERATURE REVIEW  

At present, domestic research on social media marketing mainly start from three perspectives: social media 

marketing development, enterprises and users. Zhang Y discussed the Wechat instant marketing model, and 

believed that Wechat mainly uses the functions of QR code scanning, LBS plug-in, and friend circle to realize 

instant marketing
[1]

. Yan X proposed a relational model to study the influence of company micro blog 

interaction on customer micro blog stickiness and brand loyally, based on use and gratification theory, 

organization support theory and union participation theory
[2]

; Pei YL et al.(2018) adopted experiment method to 

analyze whether information content and source influence perceived credibility and quality of information, 

which would then influence consumers’ trust and their purchase intention in the social commerce. The results 

revealed that both credibility of sources and perceived information quality were positively related to trust and 

purchase intention
[3]

; Wu YL and Li EY(2017) explored the effects of 6S’s (social capital, social identification, 
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social influence, SC needs, SC risk, and SC convenience)) on customer loyalty through customer value 

perception based on SOR model in social commerce
[4]

. Through literature review, it is found that there are few 

studies on Wechat Official Account, and most of the existing literatures are qualitative research on the status of 

Wechat Official Account, lack of quantitative analysis. 

The Stimulus-Organism-Response (SOR) model is a learning model proposed by Mehrabian and Russell 

(1974)
[5]

, which modifies the stimulus-response theory of psychological behavior and is widely used in 

consumer behavior research. Namkung Y et al. used the SOR model to study the impact of service fairness and 

price fairness on customer sentiment and behavior in restaurant dining experience
[6]

. Zhou T et al., based on the 

SOR model, studied the effect of social support and community quality on user use and sharing in the context of 

socialized business development
[7]

. 

This paper gives definition of enterprise Wechat Official Account marketing: it refers to a new type of 

network marketing way in which enterprises (or merchants, collectively referred as enterprises) publish product 

and service information through Wechat Official Account platform (including subscription account and service 

account), to promote product and service, and realize peer-to-peer marketing. We attempt to solve the following 

problems: (1) extract the influencing factors of enterprise Wechat Official Account marketing effectiveness, and 

define the concept of each factor; (2) verify the influencing factor model, draw the interaction between the 

various factors, and put forward management implications. 

 

3. RESEARCH MODEL AND ASSUMPTIONS 

Based on the SOR model, we extract variables from three dimensions: information quality—user inner 

state—user information behavior, define concepts and finally construct the influencing factor model of 

enterprise Wechat Official Account marketing effectiveness (Figure 1). 

Value

Entertainment

Richness

Title Novelty

Sentiment

Trust

Information Concern

Information Sharing

Information Quality（S） User Inner State（O) User Information Behavior（R）

 

Figure 1.  Influencing factors model of enterprise Wechat Official Account marketing effectiveness 

 

(1) Information quality (S) 

Information quality refers to the output value of the marketing message issued by Wechat Official Account. 

In related research, scholars had different standards for the division of information quality. Yan YW divided the 

information quality into publicity, richness, structural degree, timeliness, reliability and title novelty in the study 

of government wechat
[8]

; Lee et al. classified the quality of negative online consumer comments from four 

aspects: relevance, reliability, comprehensibility and adequacy
[9]

; Xue Y believed that information quality 

includes informational and entertainment
[10]

. 
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This paper divides the information quality into four dimensions: value, entertainment, richness and title 

novelty. Value refers to the accuracy, relevance and timeliness of the product and service information; 

Entertainment refers to the information content that can meet the needs of users' recreation, aesthetic, 

entertainment, enjoyment and emotional release, and bring joy to users; Richness refers to the degree of 

diversification of the information format and type; Title novelty refers to the attractiveness and innovation of the 

information title. We propose the following assumptions: 

H1a: Information quality has a positive impact on user sentiment. 

H1b: Information quality has a positive impact on user trust. 

(2) User inner state (O) 

In current studies, Organism (O) appears as sensory, cognitive, emotional and other factors. Zhang et al. 

explored the influencing factors of social commerce customer engagement intentions by taking the customer 

virtual experience (social support, social existence and immersion) as Organism (O)
[11]

; Marilyn Y. Jones (2008) 

regarded positive emotions and negative emotions as Organism ( O)
[12]

; He AZ et al. regarded customer 

sentiment and customer trust as Organism (O) to study the influence mechanism of online store shopping 

experience on customer behavior experience
[13]

; Xue Y regarded user arousal and user immersion status as 

Organism (O)
[10]

. 

This paper defines Organism (O) as user inner state, which is embodied in two dimensions: sentiment and 

trust. In the context of enterprise Wechat Official Account marketing, sentiment refers to a positive emotional 

reaction caused by the company marketing information. Trust refers to user’s belief that his partnership with the 

company is honest and reliable. Studies have shown that user sentiment and trust are factors that stimulate users 

to generate the next information behavior, and emotions can positively affect trust.Therefore, we propose the 

following assumptions: 

H2a: Sentiment has a positive impact on information concern behavior. 

H2b: Sentiment has a positive impact on information sharing behavior. 

H3a: Trust has a positive impact on user information concern behavior.. 

H3b: Trust has a positive impact on user information sharing behavior. 

H4: Sentiment has a positive impact on trust. 

(3) User information behavior (R) 

In the field of marketing, Response (R) is mostly expressed in the forms of purchase intention, 

re-distribution willingness, satisfaction et al.. Marie O. Richard et al. regarded purchase intention as 

Response(R)
[14]

; Hsu et al. regarded consumer satisfaction and purchase intention as Response(R)
[15]

; Zhang Y 

defined R as users’ continuous use behavior in game live broadcast application field
[16]

; Xu DL et al. studied the 

influence mechanism of customer education on customer participation in beauty service industry by taking the 

customer participation as Response (R)
[17]

. 

Considering the characteristics of Wechat, we regard user information behavior as Response (R), and 

divide it into two dimensions: information concern and information sharing. Information concern refers to the 

user's behavior of reading, liking, commenting and collecting; information sharing refers to the direct 

forwarding and forwarding with comments. 

 

4. DATA COLLECTION AND ANALYSIS 

We use questionnaire to collect relevant data. The questionnaire mainly covers two aspects: the first part is 

the demographic characteristics, including gender, age, occupation, daily use of Wechat et al.; the second part is 

the participants' subjective attitude to some facts which measures the participants’ emotions and behaviors 

stimulated by enterprise Wechat Official Account information. The questionnaire adopts the 5-point scale of the 
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Likert scale. The development of the measurement items refers to the mature scales of the existing literature. 

The questionnaire was mainly distributed to college students and personnel of enterprises and institution 

from all over the country. We adopted online distribution of electronic questionnaire. In the end, a total of 261 

questionnaires were collected. The questionnaires that did not follow the Wechat Official Account and the 

non-conforming questionnaires were removed. A total of 193 valid questionnaires were received, with an 

effective rate of 73.95%(Table 1). 

 

Table 1.  Sample basic information 

Feature Classify Number Proportion 

Gender 
Male 94 48.70% 

Female 99 51.30% 

Age 

Under 18 2 1.04% 

18-24 64 33.16% 

25-34 94 48.70% 

35-44 23 11.92% 

Above 45 10 5.18% 

Education 

Junior college and below 42 21.76% 

Undergraduate 119 61.66% 

Master 26 13.47% 

Doctor 6 3.11% 

Occupation 

Student 40 20.73% 

Staff of government organs/institutions 31 16.06% 

Enterprise staff 108 55.96% 

Other 14 7.25% 

Monthly income 

Under 1000 22 11.40% 

1001-3000 36 18.65% 

3001-5000 70 36.27% 

5001-7000 37 19.17% 

Above 7000 28 14.51% 

Daily use of Wechat 

Under 0.5 hour 3 1.55% 

0.5-1 hour 29 15.03% 

1-2 hours 61 31.61% 

2-3 hours 45 23.32% 

3-4 hours 29 15.03% 

Above 4 hours 26 13.47% 

 

Based on table 1, 94 males and 99 females were distributed evenly. In terms of age, 18-34 years old were 

the main force, accounting for 81.87%, which is in line with the characteristics of WeChat users rejuvenation. In 

terms of occupation, students accounted for 20.73%, and employees accounted for 55.96%. In addition, data 

showed that 54.92% of people use WeChat for 1-3 hours a day. Overall, the study sample was statistically valid. 

The questionnaire passed the reliability and validity test to obtain the final path diagram of the relationship 
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between variables (Figure 2). 

Entertainment

Title

Novelty

Sentiment

Trust

Information

Concern

Information

Sharing

 

Figure 2.  Relationship diagram between variables 

 

The results show that information entertainment and title novelty have a positive impact on user sentiment, 

and the effect of title novelty on user sentiment is greater than that of entertainment on user sentiment. The 

relationship between value, richness and user sentiment has not been proved. The possible reason is that, first of 

all, the number of enterprise Wechat Official Accounts is in a stage of crazy growth, and the functions of the 

existing Wechat Official Accounts are to provide products, services and other related information. The published 

content is uniform and has no innovation. Users face many choices, which is prone to aesthetic fatigue and 

cannot lead to pleasant emotions. Secondly, with the acceleration of people's life rhythm, users' time has become 

fragmented, and the demand for information has also changed dramatically. The lack of enterprise Wechat 

Official Account marketing is that information cannot satisfy users’ pursuit of individuality and fashion. The 

results also show that the four dimensions of information quality can not affect user trust. The reason may be 

that trust is a deeper manifestation of user's intrinsic state than sentiment. Information entertainment and title 

novelty can only arouse user sentiment at a shallow level but cannot arouse user trust. 

Secondly, sentiment and trust have a positive affect on information concern, and the effect of trust on 

information concern is greater than that of sentiment on information concern. When a user generates trust in an 

enterprise Wechat Official Account, the next time they will be more inclined to read the content they publish. At 

the same time, user sentiment and trust do not directly affect user sharing behavior, but indirectly through user 

concern behavior. The probable reason is that the user's active dissemination of enterprise publishing content is 

determined by the content after reading, rather than the past experience. 

Finally, user sentiment have a positive impact on trust. When users read the information and generate a 

relaxed and pleasant mood, it can affect their cognition and feeling of the Wechat Official Account, and enhance 

their trust by reducing the perceived risk. 

 

5. MANAGEMENT IMPLICATIONS 

(1) Message title should be highlighted and eye-catching 

limited by the screen size of mobile terminals, followers can only see the title and a picture when receiving 

the enterprise Wechat Official Account published information. If the title is attractive enough, the follower will 

click on the full text to generate reading, likes, comments, collections, and even become active communicators 

from passive receivers, forming a secondary spread of information. If the title cannot attract people, this 

dissemination is not valid. It can be seen that title is of great significance to the enterprise Wechat Official 

Account published information. Therefore, before releasing an article, companies should select eye-catching 
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titles to attract attention to users and stimulate reading interest. But it is worth noting that companies should not 

blindly pursue the title effect and become a "heading party". After all, inconsistent articles are difficult to get 

secondary transmission through forwarding, and even reduce user trust. 

(2) Message content should be interesting and novel 

Generally speaking, enterprise Wechat Official Accounts mainly publish content related to the enterprise 

itself, products and services. The content form is single, and the user will inevitably feel boring. Coupled with 

the fiercely competitive of Wechat Official Account, companies can only stand out by constantly innovating 

content. Therefore, enterprises should strengthen the provision of high-quality, interesting and novel information 

which is easy to attract users' attention, meet users’ need for recreation, entertainment and emotional release, and 

increase user stickiness. However, enterprises should not be excessively “self-entertainment”. After all, if the 

Official Account cannot provide product information to users, it is contrary to their original intention. 

Enterprises can create “entertainment” marketing by ingeniously linking entertainment segments and product 

information. 

 

6. RECEARCH LIMITED 

Limitations of this paper: (1) Limitation of research perspective. We only consider information quality, and 

ignore the influence of social network structure and dissemination subject . The extraction of variables is not 

fully detailed. (2) Limitation of study sample. Although the age, region, occupation and other factors have been 

fully considered, due to the limitations of the author's communication circle, there is still some bias in the 

sample distribution. (3) Limitation of research content. The research object is the enterprise Wechat Official 

Account, which does not involve other Wechat functions such as friends circle and Wechat group. 
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Abstract: Social media has become an emerging trend in the work of enterprises and organizations, but few studies have 

explored the specific behavior and its influence mechanism of social media adoption in the workplace. This paper divides the 

social media use behavior in the work context into two types: reinforced use and varied use. Based on the technology 

acceptance model, this paper combines TAM and motivation theory to build a research model on the motivation of using 

social media in work and its influence on the use behavior. Through empirical analysis of questionnaire data in practical 

work, the research results show that the three motivations positively influence adoption intention through the mediation of 

perceived usefulness, and the intention is positively correlated with the two behaviors. 

 

Keyword: social media, reinforced use, varied use, TAM, workplace 

 

1.  INTRODUCTION 

As a medium of information dissemination, social media has become an important way to search and 

understand information in the new media era. The application field of social media has shifted from 

entertainment, shopping, social life to workplace, such as document processing, information acquisition, 

decision making and experience sharing. That means, the use of social media has been transferred to the 

workplace. But there is little research on the social media use at workplace. The Internet resources undertaken 

by social media can be rationally utilized by enterprise organizations to the greatest extent and become the 

magic weapon for efficient work of employees and even the management. However, few empirical studies have 

investigated the influence mechanism between the motivation, intention of employees and their behaviors. 

Considering the particularity of workplace, the social media usage includes two different behaviors, reinforced 

use (RIF) and varied use (VRD). Social media is a special information technology in nature. Therefore, in order 

to research the users’ behaviors of social media, technology acceptance model (TAM) is an appropriate choice to 

build the research framework of two different usage behaviors. Although the applications of TAM are various in 

different areas, the research of the antecedent of perceived usefulness (PU) in TAM is not sufficient. Hence, 

based on the use and gratification theory, the antecedent variables of PU are discussed from the perspective of 

use motivation in workplace. 

Before the task starts, due to the joint action of external pressure and internal needs, employees could form 

use motivation under the guidance of the existing social support and self-efficacy of individuals or organizations. 

Driven by this motivation, the detailed use behavior and the relevant behavior results will be emerged. In this 

paper, we choose personal relevance demands, information seeking demands and work salience demands as the 

motivations to use social media for work, and assume these three motivations would affect perceived usefulness 

and then affect the intention to use social media. The influence of intention on various usage behaviors is also 

discussed. According to the Uses and Gratifications theory and TAM, intention will be transformed into usage 

javascript:;
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behavior: reinforced use under daily work and varied use under innovative work. Structural equation model 

(SEM) method was used to analyze the data. 

 

2.  THEORETICAL BACKGROUND AND HYPOTHESES  

 

2.1 Two different usage behaviors: Reinforced Use and Varied Use  

Using social media in workplace could be divided into two different types according to users' using 

characteristics: reinforced use and varied use. The concept and division of reinforced use and varied use stems 

from two types of strategies for social media providers to maintain community stability: leveraging existing 

capabilities while remaining innovative 
[1, 2]

.When the original function is not to meet the needs of users, change 

will be occurred in the using process. The previous researches on the variety-seeking and reinforcement 

orientations mainly focus on the consumer behavior such as brand switching, product usage, and promotional 

preferences
[3]

.At present, the research on reinforced use and varied use has been extended to the users behavior 

of community participation members
[4]

. In this paper, enterprises are understood as communities under the 

participation of users of entities, so these two using behaviors will both exist when users adopt social media in 

work environment. 

Reinforced use refers to the use of social media in repetitive, conventional and enhanced ways, such as 

using QQ to receive instant work messages, the enterprise will import the employee information into the Ding 

Talk organizational structure, employees can use the platform to clock in and out of work and view the work 

content, this behavior is the reinforced use of the basic functions of the Ding Talk. While varied use refers to the 

use of various new functions of social media or social media in innovative ways, such as TIM for online 

document editing and multi-person video dialogue
[3]

. Ding Talk released a new version of the voice is improved, 

the employees can use this new feature for voice dialogue with your boss and colleagues, let users can manually 

control voice broadcast schedule, to avoid the didn't hear clearly without having to start all over again, you can 

always locate to want to listen to the location, employees use this feature to use office is diversity, because this 

behavior has broken the Ding Talk the original thinking of the limitations of using basic function, to use the new 

function to reduce unnecessary trouble in the work. In the past, most enterprises communicated orders and 

internal information through emails. After the popularity of WeChat, WeChat was not only a private and timely 

communication tool, but also a comprehensive online office channel between enterprises. Each department of 

the enterprise will set up its own WeChat group to convey some trivial work information, vote and other work 

activities, or carry out online group building games. These are all manifestations of varied use. The two kinds of 

behaviors are divided according to the use characteristics of employees. Reinforced use is a behavior generated 

by daily office processing, but varied use is a behavior generated by innovative work. Only by measuring 

employees' behavior separately, can we better study the influence mechanism of social media use intention on it. 

.At present, few studies focus on the formation mechanism of social media usage behavior in the context of 

work. Therefore, this paper divides the use of social media in the workplace into reinforced use and varied use, 

which corresponding to the daily work processing and innovative research and development under the working 

situation respectively, and tries to explain the formation mechanisms of such two behaviors. 

When using a social media tool in workplace at the beginning, the employees often use the simple and the 

familiar functions to finish their work repeatedly. This using manner is the reinforced use of social media, which 

often involves the daily use of individuals, lead to more efficient work with the increase of proficiency. However, 

after the accumulation of social media’s reinforced use to a certain degree that the basic function could not meet 

the requirement of the users, the employees would look for the new function and chase for the new using 

manner. And then the varied use is occurred. 
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2.2 The impacts of PU and using intention on usage behavior 

TAM uses belief-attention-intention-behavior as a causal chain relationship to explain and predict the 

process by which individuals accept a new information system or technology. Social media is the product of the 

information technology, and its essence is also a new type of information technology. The research background 

of this article - work situation, is the application of this new information technology to a new situation. 

Therefore, it is very appropriate to choose the TAM as the theoretical framework of this paper. 

Based on TAM, the stronger the recipient's intention to adopt social media, the more willingness to spend 

time and energy to contact or frequently use, it is more possible to result in the adoption behavior. Roca and 

Gagné poposed an extended TAM, Perceived usefulness as extrinsic motivation has been proved to have 

positive influence on e-learning continuance intention 
[5]

. The intention to continue using directly affects the 

behavior of mobile social media users, and the perceived usefulness after use has a significant positive impact 

on the intention to continue using 
[6]

.Reinforced use and varied use are two different forms of user adoption 

behaviors, and both of them could be affected by the intention use of social media. Based on the above 

discussion, this paper proposes the following hypothesis: 

Hypothesis 1a (H1a): User's intention to use social media in the workplace (AI) has a positive and 

significant impact on its reinforced use behavior. 

  Hypothesis 1b (H1b): User's intention to use social media in the workplace (AI) has a positive and 

significant impact on its varied use behavior. 

PU is an important variable in TAM which is defined as the user's belief that social media is useful for them 

to improve work efficiency and quality. And lots of papers confirm the significant relationship between PU and 

the intention of use. The greater the perceived usefulness is, the more positive the attitude will be, and the 

stronger the intention will be. Santhanam and Hartono studied the motivation of using the Internet and found 

that "local Internet users use the Internet mainly because they think the Internet is more useful to their work 

tasks 
[7]

. Koh and Saad concluded that both PU and PE strongly influence intention to use computers in the 

workplace 
[8]

. Wu and Lu compared the use of two different systems: utilitarian systems and hedonic 

systems ,They found that in the context of utilitarian systems, perceived usefulness as an extrinsic motivator is 

more important than intrisic motivators
[9]

.Most of the systems in the work situation are the utilitarian systems，

hence we believes that perceived usefulness as the motivation will be the most important variable affecting 

intent of using social media.  

Hypothesis 2(H2): perceived usefulness has a positive and significant impact on the user's intention to use 

social media in a workplace.  

 

2.3 Uses and gratifications perspectives of using motivation  

PU is an important variable when users apply a new technology or a tool. But it pays little attention to 

research the antecedents of PU. In order to cover the research gap, we choose the standpoint from the uses and 

gratifications theory (UGT) which indicates that the reason users are willing to use social media at workplace is 

because of the requirements fulfillment. UGT is a famous theory which is often used to research the behavior of 

media use. By applying uses and gratifications theory, Whiting and Williams helps organizations to understand 

the reasons consumers use social media and the gratifications they get from it 
[10]

. UGT could explain users' 

basic needs for using social media, which provides a research framework to investigate users' motivations and 

the antecedents of PU when using social media at workplace. Lee et al. proved that relevance, salience, 

knowledge, empathy and emotional connectedness all promote individuals' willingness to engage in supportive 

behaviors to a social media issue campaign
 [11]

. Considering the working task accomplishment, personal 

demands fulfillment and the information seeking nature of using social media, we choose the gratification of 
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personal relevant demands, information seeking demands, and work salience demand as the motivation of using 

social media to work. When the users consider that these three motivations could be satisfied by using social 

media, they may think the social media is useful when working. 

Personal relevance generally refers to the extent to which an issue or a topic has important personal 

consequences and/or intrinsic importance
[12]

. Some studies found that the more relevant the problem is to the 

individual, the closer they feel to the problem
[13]

. Therefore, the smaller the psychological distance between 

social media and work, the stronger the cognition of social media and the higher the degree of support. In the 

working area, when people subjectively judge that work is highly related to individuals, previous experience of 

using social media will believe that work can be better completed with the help of social media and users' 

perceived usefulness can be aroused. Therefore, the following hypothesis is proposed: 

Hypothesis 3a (H3a): Personal relevance demands (PR) have a positive impact on perceived usefulness  

Current study revealed that most social media tools were often used as media sharing and information 

seeking platforms
[14]

.Kim et al. studied that most social media platforms are used for the purpose of information 

seeking
[15]

. People can use social media tools to search or view content generated by others or to ask questions 

about specific topics to find useful information or solutions. In the work situation, the requirements for the 

quantity, accuracy and timeliness of information needs of users far exceed the living and entertainment 

situations. Social media, because of the providing a fast and accurate way to get information, could stimulate the 

user's perceived usefulness. Based on the above analysis, this paper proposes the following assumptions: 

Hypothesis 3b (H3b): Information seeking demands (IS) has a positive impact on perceived usefulness.  

Work salience is defined as the urgency and importance of a task. When a problem is considered urgent and 

critical, people will experience a more purposeful cognitive process
[16]

.The deep cognitive process helps users 

clearly grasp the essence of tasks, and make it easier to distinguish which parts of the work could be completed 

through social media tools. At this time, previous experience of using social media to help them solve problems 

will accelerate the transformation of pressure into the formation of users' perceived usefulness. Scholars have 

confirmed that the salience of social problems will increase the cognitive proximity of social media users to the 

problem, thus increasing the intention of participation 
[17]

. Therefore, this paper considers that the work salience 

demands will increase the formation of perceived usefulness through cognitive level, and thus increase the use 

intention. Based on the above discussion, the following hypotheses are proposed:  

Hypothesis 3c (H3c): Work salience (WS) demands has a positive impact on perceived usefulness.   

The detailed research model is shown in figure 1 as following: 

 

Figure 1. The detailed research model 
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3.  RESEARCH METHODOLOGY  

 

3.1 Sample  

In order to more accurately analyze the adoption behavior and use motivation of social media in the work 

situation, before the questionnaire was issued, we invited 50 qualified users to fill in the questionnaire, and 

asked them to give corresponding Suggestions on the sentences and understanding contents. After receiving the 

corresponding Suggestions, we modified the questionnaire, and then submitted the modified questionnaire to the 

corresponding domestic teachers for review. We revised and improved the preliminary questionnaire 

measurement indicators. 

In this paper, questionnaires were issued through the questionnaire star platform. With the help of the 

enterprise version service on the platform, questionnaires were invited through WeChat and QQ and other 

mainstream media channels. Most of our clients are experienced users who have used social media for work .A 

total of 560 questionnaires were collected and valid questionnaires were selected according to the following 

criteria :(1) sample users would use social media in the work environment; (2) complete the questionnaire; (3) 

the data are not the same in a wide range (more than 80%). After eliminating invalid questionnaires, 535 valid 

questionnaires were obtained, with an effective rate of 95.3%. The sample feature information is shown in table 

1. 

 

3.2 Instrument development 

We developed the scales based on the extant literature whenever possible to ensure the content validity and 

used seven-point Likert scales, whose anchors ranged from one (strongly disagree) to seven (strongly agree), to 

measure the constructs. 

We used the constructs of Pan et al. to measure the structural reinforced use, varied use 
[3] and adapted the 

items of personal relevance demands (PR) and work salience demands (WS) from Lee et al.
[11]

. And we used the 

items from Gallego et al. to value the information seeking demands (IS)
[18]

. PU and intention to use social media 

in workplace (AI) were measured by the constructs from Zhao et al. 
[19]

.  

Table 1 Sample demographic characteristics 

Sample characteristics Classification Number of samples Proportion (%) 

Gender 
Male 265 49.5 

Female 270 50.5 

Age 

18~25 280 52.3 

25~30 92 17.2 

30~35 75 14 

35~40 75 14 

≥40 13 2.4 

Education 

High school and below 1 0.2 

College degree 33 6.2 

Bachelor's degree 268 50.1 

Postgraduate degree 175 32.7 

Doctor degree or higher 58 10.8 

Jobs 

unemployed 30 5.6 

Civil servants 31 5.8 

Enterprise staff 299 55.9 
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Sample characteristics Classification Number of samples Proportion (%) 

University scientific research 

institutes 
114 21.3 

Other 61 11.4 

Experience with social media 

＜1 year 34 6.4 

1~3 116 21.7 

3~5 167 31.2 

≥5 years 218 40.7 

Experience using social media at 

work 

＜1 year 149 27.9 

1~3 150 28 

3~5 121 22.6 

≥5 years 115 21.5 

Average frequency of social media 

use in the context of work 

At least once a day 378 70.7 

2-3 days a week 100 18.7 

Three to four days a week 38 7.1 

Once a week 5 0.9 

Less than once a week 14 2.6 

 

4.  RESEARCH RESULTS 

 

4.1 Analysis of reliability and validity  

In the data analysis process, SMART PLS 2.0（Partial Least Squares）and SPSS 19.0 software were used to 

analyze and process the data, aiming at verifying the research model. The research model test includes two parts: 

measurement model test and structural model test. The measurement model mainly evaluates the reliability and 

validity of the questionnaire, and the structural model mainly tests the hypothesis relationship proposed in this 

study through path analysis and T test. This paper uses confirmatory factor analysis to test the reliability and 

validity of the model. The KMO value of the overall model is 0.962, so further factor analysis can be performed. 

The results are shown in Table 2. From the data in the table, it can be seen that the Cronbach's alpha coefficient 

(ie, alpha value) and the composite reliability (CR value) of the measure of each variable were over 0.7, 

indicating that each latent variable has good reliability
[20]

. At the same time, the AVE value of each factor is 0.5, 

which indicates that the measurement index of the factor has good convergence validity
[20]

. It can also be seen 

from the data in Table 2 that the AVE square root (diagonal black data) of all factors is greater than the 

correlation coefficient with other factors, so the data has good discriminant validity.  

Table 2 . Results of reliability and validity analysis 

Factor CR AVE Alpha 
The correlation coefficient 

IS VRD RIF AI PU WS PR 

IS 0.87 0.68 0.77 0.82 
  

    

VRD 0.87 0.69 0.77 0.41 0.83      

RIF 0.84 0.64 0.76 0.48 0.58 0.80     

AI 0.86 0.67 0.72 0.62 0.41 0.45 0.82    

PU 0.84 0.64 0.82 0.61 0.37 0.50 0.64 0.80   

WS 0.88 0.65 0.82 0.64 0.50 0.52 0.55 0.53 0.81 
 

PR 0.84 0.64 0.72 0.55 0.55 0.47 0.58 0.50 0.61 0.80 



410                           The Eighteenth Wuhan International Conference on E- Enterprise social media 

4.2 Hypothesis testing results 

Figure 2 shows the hypothesis test results of the full model, which includes the relationship between three 

motivations and perceived usefulness, the influence of perceived usefulness on usage intention, and the 

relationship between the intention to use social media at work and the two usage behaviors. All seven of these 

assumptions are significant and supported. Three motives explained 65.8% of perceived usefulness, 63.9% of 

intention is explained, and 44.9% of reinforced use, 61.2% of varied use are explained. 

 

*p<0.05; **p<0.01; ***p<0.001 

Figure 2. Full model test result 

 

5. DISCUSSION 

This paper investigates the two different use behaviors when adopting social media at work, analyzes why 

employees are to use social media to accomplish their working tasks based on TAM, and researches the 

antecedents of PU from the view of UGT.  

Hypothesis 3a, hypothesis 3b and hypothesis 3c show the significant relationship between personal 

relevance demands, information seeking demands, work salience demands and perceived usefulness. If the tasks 

formulated by the team or enterprise can stimulate users' motivation from these three aspects, they will improve 

the perceived usefulness of social media. We explore which is the driving force at the individual level or the task 

level. From the results, we can see that Information seeking demands is more valuable than the other two 

important driving forces, which is to prove that users use social media mostly for information acquisition in the 

workplace. This provides a perspective for enterprise teams to choose the right type of social media when 

choosing social media for their work. The significance of H2 indicates that employees will be driven by external 

and internal incentives within the enterprise or the team, and how to drive them to use social media in the 

workplace. This paper provides a good reference for organizers to improve their intentions by improving their 

perceived usefulness of social media. The significance of H1a and H1b indicates that the higher the intention to 

use social media in the workplace, the more likely it is to promote specific intensive use and variable use 

behaviors. High efficiency work in real life cannot be separated from the promotion of intention to use social 

media, so the intention to use social media can influence two kinds of behaviors. And they are two use behaviors 

when use social media at work. Reinforced Use is the user's handling of routine use, and varied use is the 

handling of innovative work. Managers should pay attention to the behavior of users using social media in the 

work situation. They should match the tasks and employees according to the nature of the tasks and the 

characteristics of the employees, in order to maximize advantages of different employees and the working 

results.  
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Abstract: We investigated the cognitive effects of assortment structures on consumer purchases based on CSR information. 

This research work studies the effects of two prevalent assortment structures that are based on benefits, that provide 

consumers with easily obtainable CSR information, and that increase their purchases. The result confirms the perceived 

similarity between a target product and a product’s CSR image projected in the media. Clarifying this causal relationship, a 

benefit-based assortment structure is shown to have a significant effect on the global mindset of consumers, who probably 

find a similarity between the stimulus and CSR. In contrast, an attribute-based assortment structure can stimulate the local 

mindset of consumers, who perhaps find more differences between the stimulus and CSR. These findings show the impact of 

assortment structures on consumer choice and propose the use of strategic assortment structure to enhance brand evaluation. 

 

Keywords: assortment structure, perceived similarity, corporate social responsibility, consumer decision making, global and 

local mindsets 

 

1. INTRODUCTION 

With environmental pollution, product quality, and other social problems on the rise, consumers have 

become increasingly concerned about the moral and social performance of corporations. Research in this area, 

which has focused on Corporate Social Responsibility (CSR), shows that CSR behavior improves corporations’ 

reputation, image, and evaluation 
[1]

. Therefore, CSR has become an important part of corporate strategy. 

However, consumer response to CSR behavior is not strong. Survey data show that consumers have a limited 

perception of CSR, and only 21% of consumers are willing to buy based on CSR 
[2]

. Therefore, finding a way to 

stimulate consumers’ awareness of CSR has become an important task for companies. 

 

1.1 The theory basis  

Many previous works have studied consumers’ internal conception of CSR. Most focus on the following 

corporate and consumer factors: at the firm level, the factors are CSR characteristics, the reputation of the 

corporation, and the price of the product 
[3]

. At the consumer level, the factors are perception of information, a 

consumer’s values 
[4]

, the matches among the corporation, a corporation’s social responsibility, its behavior 

toward consumers, and the consistency between the enterprise’s brand and its socially responsible efforts. 

Scholars have generally ignored the functions of consumers’ mode concerning CSR information. Recent 

researchers have taken the stance that social judgment depends on people’s cognition of social processes 
[5]

. 

Macrae (2000) suggested that people evaluate things based on their specific backgrounds, and that information 

can be divided into a priori knowledge and instant information. A priori knowledge is stored in one’s memory; it 

is information related to a product or brand, such as a CSR image. Consumers also receive instant product or 

brand information at decision-making sites. 

Product assortment structure is one of the most important factors influencing consumer decision-making, 

and retailers often rank products by attributes or benefits 
[6]

. For example, toothpaste is categorized by type: 
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paste, gel, striped gel, and by its benefits: whitening, fresh tone, sensitivity prevention, and so on. Previous 

studies focused on the impact of positioning these two product elements based on their usage. Lamberton et al. 

(2013) argue that these two types of assortment structure affect consumers’ collective mindsets and their 

judgments about a product. Consumers, without being given special information, are asked to choose products 

based on their benefits (versus attributes), to pick their favorite product, and initiate a global (versus local) 

consumer mindset. Consumers process information differently depending on the type of product assortment 

structure. Benefits-based structure are more abstract and on a generally higher level than attribute-based 

structure, which are more basic. This leads consumers in their follow-up tasks to process information in either a 

more abstract or more basic manner.  

Förster and Liberman (2008) argue that people adopt different mindsets when conducting social judgments 
[7]

. One is a global mindset, which is the processing method that individuals usually use. The individual in this 

mindset is more likely to see the outside world as a whole, and tends to understand and pay attention to external 

stimuli from a more overall visual perception or more abstract semantic concepts, so they care about the 

similarity between stimuli; the other is local mindset, individuals in local mindset are more likely to perceive the 

outside world in terms of details, tend to understand and focus on external stimuli from more partial visual 

perceptions or more specific semantic concepts, and thus pay more attention to the dissimilarity between stimuli 
[7]

. For example, when a subject is asked to differentiate between two well-known television programs, those 

with a global mindset are more likely to point out the similarities between the two programs, while subjects with 

a local mindset are more likely to point out the differences. At present, the experimental initiation paradigm for 

individual mindset mainly includes two major directions, one is direct manipulation through psychological 

distance, and the other is indirect manipulation which is using a concrete context 
[8]

. The global mindset is more 

likely to find the similarity between the stimuli, mainly focusing on the overall effect. Too much detailed 

information will increase the difficulty of selection, while the local mindset is more likely to find the 

dissimilarity between stimuli, and multiple choices and contrast feelings can help consumers to select 

satisfactory products 
[9]

.  

In previous studies, the product assortment structure will initiate different individual information 

processing methods 
[10]

, while a large number of scholars have explored the impact of product assortment 

structure on consumer behavior 
[11]

, The benefit-based structure will promote the increase of the perceived 

similarity between the target and the standard 
[12]

, so that it will initiate the global mindset of consumer; in the 

contrast, the attribute-based structure will decrease the perceived similarity, and make consumers pay attention 

to the difference between the target and the standard, so that the local mindset will be initiated. Hence, we 

believe that consumer’s purchases are also affected by assortment structures. Consumers with a sense of social 

responsibility can use information (an assortment structure) that they receive instantly to increase the positive 

impact of prior brand knowledge (CSR image) at the time of an initial purchase. First of all, assortment 

structures affect a consumer’s mindset. A benefit-based assortment structure affects one’s global mindset, so 

consumers tend to choose products similar to their CSR image and then adopt the same image, using a CSR 

evaluation, to choose a product. This enhances a consumer’s CSR-based purchase. With an attribute-based 

assortment structure affecting a consumer’s local mindset, more attention is paid to other details, which reduces 

a consumer’s CSR-based purchase intention. 

In addition, the present study reveals that perceived similarity between the target and the standard can be 

used to measure whether a person is comparing a similarity or a difference 
[13]

. We believe that a logical 

relationship exists between the perceived similarity of a product assortment structure, the target (CSR product), 

the standard (CSR image), and a consumer’s purchase, based on three CSR variables: whether the promotion is 

benefit- or attribute-based, whether standard awareness similarity increases or decreases, and whether a 
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consumer’s CSR-based purchase intention is enhanced or reduced. 

In this context, the study focuses on whether an assortment structure will affect consumer’s purchases in a 

CSR context and whether there exists a mediating role. Two experiments were carried out explore the following 

questions: First, does assortment structure affect consumer’s purchases in a CSR context? Second, does 

perceived similarity play the mediating role between assortment structure and consumer’s purchases in a CSR 

context? What kind of mindset will be started on the basis of different assortment structure? Is there any 

connection between perceived similarity, mindset and assortment structure. Finally, which means should a 

corporation use to influence the consumer’s perceived similarity in a specific marketing environment.  

 

2. METHOD 

 

2.1 Participants and design 

Eighty undergraduate students (42.5% men and 47.5% women) from a large university in Chongqing, 

China, participated in experiment 1. The experiment followed a two-factor mixed design, that is, 2 × 2 factors, 

including an attribute-based assortment structure versus a benefit-based assortment structure and high CSR 

levels versus low CSR levels. Purchase intention is considered to be the dependent variable. Experiment 2 

included 70 college students (30% male) and also followed a similar 2 × 2 two-factor, mixed experiment design. 

Similarity between perceived CSR image and the product is the mediator variable, whereas product purchase 

intention is the dependent variable. 

 

2.2 Procedure 

Experiment 1 aims to ascertain the causal relationship between assortment structures and consumer 

purchases based on CSR. Adopting the Lamberton and Diehl (2013) experiment 
[12]

, tea was selected as an 

experimental product. The attribute-based assortment structure includes black tea, green tea, and scented tea and 

the benefit-based assortment structure includes weight loss, refreshment, and immunity-improving tea. A virtual 

brand “A” was used to avoid brand familiarity. This has two advantages: (a) this classification has been widely 

researched, and (b) it allows us to conduct practical research as tea companies often use these two kinds of 

assortment structure for online sales. Consumers’ purchases based on CSR are measured using a 7-point Likert 

scale (1 = highly disagree, 7 = highly agree) that includes two items: (a) “I am willing to buy company A’s tea” 

and (b) “I am willing to recommend company A’s tea to friends.” To examine the task difficulty and knowledge 

about tea as well as to control the effect that these variables have on purchases, participants evaluated the 

7-point Likert scale. The task difficulty scale includes three items: (a) “I feel that completing the product 

selection task is difficult,” (b) “I feel that the product selection task takes a long time,” and (c) “I feel that I need 

to think more about the product selection task.” Knowledge of tea is measured using the Aaker and Williams 

(1998) scale 
[14]

 (1 = very unaware, 7 = very well understood). Demographic details such as gender and age of 

all participants were noted. 

Experiments 2 follow the same procedure to find how assortment structures affect a consumer’s purchase 

decision based on the similarity between CSR and the perceived image, depending on the medium of 

information. 

With respect to brand influence, we choose nutrition bars as the experimental product and an 

attribute-based assortment structure, including fruits, chocolate, and nuts. Benefit-based measures include the 

promotion of growth, supplementation of energy, and burning of fat. The method propounded by Mussweiler 

(2001) is used to measure perceived similarity, which includes the following three items: “A company brand is a 

socially responsible brand,” “A company nutrition bar and its corporate social responsibility image are 



The Eighteenth Wuhan International Conference on E- Enterprise social media                            415 

consistent,” and “Buying company A’s nutrition bar can support public welfare.” To control the bias on 

experimental results, experiment 2, like experiment 1, measures the difficulty of product selection and 

knowledge of nutrition bars. Subjects were asked to report gender and age information. 

 

2.3 Material 

In the first experiment, we describe CSR behavior as either high or low. A high-CSR individual participates 

in public welfare behavior actively, provides free funds and technical assistance to farmers, and sets up special 

monitoring departments. A low-CSR individual may have carried out some public welfare activities, but lacks 

attention, and his implementation often has poor results. 

The second experiment describes high-CSR companies as having a long-term history of CSR, with 

well-established social services departments praised by the media. Projects of low-CSR companies garnered less 

attention, were not effectively implemented, and were questioned by the media. Twenty nonparticipants in the 

formal test scored the two materials of CSR image. The scores of the high-CSR group were significantly higher 

than those of the low-CSR group (M low CSR = 2.99, M high CSR = 5.4, t = 7.39, p < 0.001). 

After reading a description of the experiment, the subjects are asked to differentiate between groups of 

assortment structures randomly to complete the product selection task. Subsequent subjects then measure the 

relevant variables. All subjects have to complete the experimental task independently. 

 

3. RESULTS 

 

3.1 Relationship between assortment structures and consumer purchases based on CSR 

We first checked the degree of difference in the control variables and found that there were no significant 

differences in task difficulty between attribute-based and benefit-based tasks (M attribute = 4.09, M benefit = 

4.08, t = 0.003, p > 0.1). In the two groups (attribute vs. benefit), differences in the subjects’ knowledge is not 

significant (M attribute = 4.28, M benefit = 4.35, t = 0.062, p > 0.1). 

The results of experiment 1 are shown in Figure 1. The results show that the main CSR effect is significant, 

F(1, 78) = 53.68, p < 0.1, M low CSR = 4.17, M high CSR = 5.6. The interaction is also significant, F(1, 78) = 

10.56, p < 0.1. For attribute-based, M low CSR = 4.63, M high CSR = 5.43, and for benefit-based, M low CSR 

= 3.73, M high CSR = 5.8. Experiment 1 verified the role of the assortment structure. In the case of similar 

quality, participants of experiment 1 examining a benefit-based assortment structure shows greater purchase 

intentions in a high-CSR group than they did in a low-CSR group. Participants of the experiment involving an 

attribute-based assortment structure shows no significant difference in purchase intentions between the 

high-CSR group and the low-CSR group. Validating the benefits of the assortment structure is favorable to 

increasing a consumer’s CSR purchase intention 

 

Figure 1.  CSR purchase intentions, based on different assortment structure 
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3.2 The mediating role of perceived similarity 

There were no significant differences between attribute- and benefit-based groups in task difficulty (M 

attribute = 3.81, M benefit = 3.68, t = 0.525, p > 0.1) in experiment 2. In these two groups, differences in 

knowledge about the tested products was significant (M attribute = 4.37, M benefit = 4.40, t = 0.009, p > 0.1). 

The results of experiment 2 are shown in Figure 2. A 2 (assortment structure: attribute versus interest) × 2 

(CSR: high versus low), two-factor variance analysis was carried out, with consumer’s intentions to purchase as 

the dependent variable. The results showed that CSR was significant, F(1, 68) = 93.015, p < 0.01, M low CSR = 

4.01, Mhigh CSR = 5.57. The interaction was also significant, F (1, 68) = 8.141, p < 0.01. Scores for attribute-based 

products were: M low CSR = 4.29, M high CSR = 5.39, and for benefit -based products: M low CSR = 3.75, M high CSR = 

5.76. Setting the perceived similarity of products and CSR image as the dependent variable, and making 

assortment structure (attribute versus benefit) the single factor analysis of variance, the results show that the 

main effect of assortment structures is significant, F (1,68) = 31.436 (2). The results also show that the main 

effect of assortment structures is significant (P < 0.01, M attribute = 4.28, M benefit = 5.26). 

 

Figure 2.  Consumer purchase intention based on CSR information in different assortment structures 

 

Setting the product assortment method as the independent variable and the difference between the two 

products’ social responsibility images as the dependent variable, the similarity between the target product and 

the CSR image is examined. The results obtained by Baron et al. (1986) (a three-step, mediator regression 

analysis) are shown in Figure 3. 

 

Figure 3.  Mediation analysis 

 

We adapted another assortment structure to verify the role of continuous, intermediary, 

mechanism-perceived similarity. That is, in the context of CSR, the consumer’s purchase depends on the 

perceived similarity between the target and the standard. 
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4. DISCUSSION 

Our empirical evidence supports the influence of the assortment structures on consumer’s purchases and 

their intermediate mechanisms in a CSR context. Experiment 1 verified the role of assortment structures. In the 

case of similar quality, participants of experiment 1 examining a benefit-based assortment structure shows 

greater purchase intentions in the high-CSR group than they did in the low-CSR group. Participants of the 

experiment involving an attribute-based assortment structure shows no significant difference in purchase 

intentions between the high-CSR group and the low-CSR group. Validating the benefits of the assortment 

structure is favorable to increasing a consumer’s CSR purchase intention. Experiment 2 manipulated another 

assortment structure to verify the role of continuous, intermediary, mechanism-perceived similarity. 

A strategy based on benefits can effectively favor consumers’ purchase intention. We also illustrate the 

mediating role of perceived similarity by manipulating the arrangement of products. First, a product based on 

the benefit (vs. attribute) of the assortment structure will promote (vs. demote) the perceived similarity between 

target product and product. When using a benefit-based arrangement, it will lead subjects to use a global 

mindset. When consumers are asked to judge products of different CSR images, they compare their similarity 

with the CSR image, leading to a higher perceived similarity. Conversely, an attribute-based arrangement 

reduces the similarity perception. Second, an increase or decrease in perceived similarity will affect a consumer 

on the basis of CSR purchases. When consumers perceive similarity to a product and to its CSR image, the 

criteria for product evaluation will be assimilated. At this time, consumers will evaluate the product’s CSR 

image, consumers based on CSR purchase effect was arise; on the contrary, perceived similarity weakened, 

consumers use CSR image less to determine the product, consumers based on CSR purchase effect weakened. 

This article enriches consumer-related CSR research in the field of marketing. Current research mainly 

focuses on two aspects that explore the impact of consumer’s purchases in a context of CSR: first, consumers’ 

CSR response content, including their perceived response 
[15]

, and behavioral responses 
[16]

, and willingness to 

pay a premium, etc.; second, psychological factors from CSR responses, including inner perception (such as 

self-confidence, motivation, and sense of responsibility) and outside links (such as social networks) 
[17]

. This 

paper used product assortment structure, which are essentially different from other variables, with CSR 

information processing that starts with the source of knowledge to solve the problem. 

This paper also promotes research on product classification and location in the field of marketing. In past 

studies of classic marketing, researchers believe that attribute-based assortment structure are product-centric, 

help consumers select goods according to the attribute’s preferences, reduce the perception of commodity 

similarity 
[18]

, reduce the difficulty of decision-making, and enhance the purchase intention. This paper also 

draws inconsistent conclusions from different perspectives. This study concludes that it is advantageous to 

conduct product classification based on the benefits to a business of a good corporate image, and 

consumer-centricity can clearly articulate product positioning 
[19]

. 

The conclusions of this paper have important practical implications for retailers and brand manufacturers. 

First of all, CSR activities not only promote products and transfer information, but also process consumer 

information based more on product benefits than product attributes. Therefore, in the short term, corporations 

should use the competitive strategy of product assortment structure to enhance brand evaluation and consumer 

choice. In the long run, however, enterprises must incorporate CSR into corporate strategies and strengthen 

brand building. 

There are certain limitations to this study. First, only tea and nutrition bars are used as experimental 

products, and the results are only applicable to similar product types. Future research can combine various 

experimental materials to examine the impact of assortment structures and CSR on consumer purchase 

intentions. Second, the study sample included only college students; thus the results can be applied to college 
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students alone because of their economic limitations and consumption experience. Other groups may exhibit 

different behavior patterns, which need to be studied separately. Future research can expand the scope, include 

more participants, and select more representative samples for measurement. 
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Abstract: Nowadays, many firms formulate and execute digital business strategy to leverage the opportunities of e-business 

value-creation. In this study, we present a business-level strategic perspective of e-business value-creation and suggest that 

e-business capability is enabled from strategically deploying IT resources in the inter-organizational context. We propose a 

research model to capture multiple relationships among digital business strategy, IT resources, and e-business capabilities. 

The research model was tested using a national survey data from 131 Chinese manufacturing firms. Empirical findings 

showed that steered by digital business strategy, firms focused on leveraging digital linking, IT human resources, and 

channel partner relationship in e-business, whereas the exploitation of these resources generated inter-organizational 

e-business capabilities. This study extends our understanding of the initiation mechanism and the evolving process of 

e-business values captured through digital business strategy. 

 

Keywords: Digital business strategy, IT resources, e-business capabilities 

 

Digital technologies shape new business infrastructures and enable new organizational logic and patterns of 

coordination within and across firms 
[1]

. Many organizations implement digital business strategy to achieve 

strategic objectives and optimize business profits through the use of digital technologies. For example, with an 

understanding of how business plans can be integrated with technological innovations, Toread, an Australian 

outdoor clothing and equipment supplier, has leveraged tmall.com in China and expanded with over 30 online 

franchise stores in the Chinese market. Its e-business model helps streamline product distribution to Toread’s 

franchisees and enhance Toread’s capabilities of managing its business partners and outbound logistics. With an 

in-place digital business strategy, the companies in the above examples have looked beyond functional activities 

and treated IT as a strategic asset, which allows them to effectively utilize e-business to explore online sales 

channels and maintain strategic competitiveness, hence increasing the values generated from e-business 

operations. 

The focus of this study is on the role of digital business strategy in e-business capability generation. First, 

comparing to the functional-level perspective of IT business value, digital business strategy is a business-level 

strategy which focuses on the integration and interaction of different IT resources and the pursuit of multiple 

goals simultaneously 
[2]

. Therefore, digital business strategy goes beyond functional levels and emphasizes the 

strategic implications of IT resources 
[3]

, which encompass physical IT infrastructures, IT human resources, and 

relational/social resources 
[4][5]

. Second, digital business strategy highlights the innovative roles of digital 
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technologies and emphasizes the capability of digital managerial skills 
[3][6]

. Thus, IT human resources are 

treated as strategic-level and critical resources for modern companies. Third, digital business strategy extends 

strategic scope beyond firm boundaries and enables cross-boundary collaborations and innovation disruptions 
[1]

.  

Therefore, a business-level perspective involving digital business strategy captures the effects of electronic 

channel relationship and other novel digital opportunities in the process of IT business value creation. Given 

these advantages of digital business strategy, we intend to explore how organizations implement digital business 

strategy to deploy IT resources of e-business to stimulate new capabilities and generate values. We believe our 

effort will make a good starting point for understanding how strategic, technical, relational and organizational 

factors jointly contribute towards achieving e-business values. 

 Empirical results supported our hypotheses that a firm’s emphasis on digital business strategy would lead 

to the development of digital linking (H1), IT human resources (H2), and channel partner relationship (H3).   

These findings imply that digital business strategy plays a key role in initiating e-business value creation, as it 

guides the allocation and utilization of internal and external IT resources in alignment with the strategic 

objectives of conducting e-business. Results also showed that the impact of digital business strategy on IT 

human resources (β = 0.65, p < 0.001) was greater than its effect on digital linking (β = 0.61, p < 0.001) and 

channel partner relationship (β = 0.51, p < 0.001) respectively, indicating that e-business initiation should first 

involve focusing on leveraging staff’s digital skills and training plans before exploiting digital linking and 

channel partner relationship. In other words, IT human resources are a critical factor in supporting digital 

business strategy and enabling IT-business alignment. 
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Abstract: Along with the prevalence of online customer reviews, a growing body of academic research has investigated the 

business value of adopting managerial response (MR) service, considering its capability to engage customers proactively. 

However, conflicting findings have been widely reported on the effect of MR usage in past studies. By synthesizing extant 

research on the topic, this literature review explicated the reported mechanism of how MR affect business performance and 

deciphered the causes of contradicting results reported in the extant literature, aiming at offering an agenda for future 

research. As a result, the study facilitates a more complete understanding on the state-of-art in MR research, which presents 

the key issues in current and emerging literature and offers a useful reference for the future advance in this field. 
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1. INTRODUCTION 

Advances in information technology have led to a proliferation of consumer-generated reviews on social 

media platforms. Consumers increasingly rely on online customer reviews (OCRs), as a new information source, 

to make purchasing decisions on products or services 
[1]–[3]

. Consumers’ reliance on OCRs became strong 

incentives for companies to engage with customers through social media proactively. As a result, OCR platforms, 

like TripAdvisor and Yelp, have implemented new features, such as managerial response (MR) function, for 

companies to intervene with OCRs on their brand reputations and business performance in a proactive manner.  

The use of MR has brought far-reaching changes in not only consumer behavior, but also companies’ 

strategies with regard to marketing and customer engagement. These changes have stimulated research efforts 

across domains like information systems (IS), tourism and hospitality management and marketing. Nonetheless, 

many inconsistent findings have been reported in previous literature, which render it difficult to decide whether 

and how MR-related business strategies should be made, thereby hampering the future advance of the field. To 

address this research gap, this literature review strives to identify both consistent and inconsistent findings 

reported in past studies, and elaborate on possible explanations for the inconclusive findings and discover the 

emerging trends. 

Specifically, the business benefits of adopting MR functions has been a fertile breeding ground for research, 

but also of controversy in that for many studies advocating a beneficial effect of MR adoption, there are counter 

studies alleging an insignificant effect or even a detrimental effect. MR made by business owners in social 

media platforms plays an important role in improving consumer satisfaction 
[2]–[6]

. Nonetheless, the impact of 

MR usage on consumer satisfaction also remains controversial 
[7]–[13]

. A number of scholars argued that, MR 

functions, as an alternative for service failure recovery, allows companies to respond to the queries and concerns 

of unsatisfied customers, thereby improving business performance 
[1]–[3][14]–[16]

. Some scholars argued against the 

use of the function, as the companies’ proactive responses to OCRs may be perceived as intrusive and 

unsolicited, and result in insignificant 
[17][18]

 or even negative impacts on business performance 
[19][20]

. 

Despite a large amount of publications relating to MR use, a structured analysis on MR that holistically 
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synthesizes existing findings is lacking. Such an analysis on literature is especially valuable because many of the 

findings are subject to controversy. This literature review therefore aims to explicate the status quo of MR 

studies, identify both consistent and inconsistent findings, discover the emerging research trends and point out 

directions for future investigation. 

The remaining part of this paper proceeds as follows. In the section that follows, we outline the research 

methodology adopted. Subsequently, we present the results of our literature analysis, covering both consistent 

and inconsistent findings, and elaborate on possible explanations for the inconclusive findings and discover the 

emerging trends. The final sections then conclude this paper by highlighting the research implications, and 

explicating guidance for future research. 

 

2. METHODS 

This work employed the systematical literature review methodology adapted from Okoli and Schabram 

(2010) 
[21]

 in conjunction with the guidelines for literature review in the IS field by Webster and Watson (2002) 
[22]

 to review the extant research on MR. This method can help minimize bias and error and offers rigor to the 

current study. The review adheres to a four-stage process for a systematic literature review that consists of stages 

of planning, selection, extraction and execution 
[21]

. We outline the research procedures in the remainder of this 

section. 

In line with the guidance that Okoli and Schabram 
[21]

 provided, the first stage is to clarify the purpose of 

the literature reviews, as well as the intended goals. Since the objective of this literature review is to summarize 

the current research on MR, discover deficiencies and identify research voids for further investigation in this 

field, we traverse the MR literature, synthesize the findings and conclude literary lacunae. 

In the selection stage, we searched the literature and performed practical screening for inclusion 
[21]

. We 

constructed a database to identify and organize the population of studies that were included in the review. This 

stage includes the work to select the scientific research databases from which to retrieve data and construct the 

review sample. To guarantee the comprehensiveness of our coverage of MR articles, we conducted manual 

keyword searches on Science Direct, EBSCOHost, ProQuest, and Google Scholar, which are four of the largest 

and widely used research databases and search engines of academic research. A comprehensive set of keywords, 

including synonyms for “managerial response” and “service recovery” as well as their singular and plural terms, 

was used to search for MR-related articles. Additionally, references were traced in order to guarantee the 

extensiveness of our literature database. To ensure the appropriateness of the reviewed material we only search 

for peer refereed publications. These efforts yielded a preliminary dataset of approximately 100 articles for 

further extraction and exclusion in the literature review. 

The extraction stage consists of the work of both quality appraisal and applicable information extraction
 [21]

. 

MR, as a major IS function of ecommerce sites, have ample literary contributions. By downloading and reading 

the abstracts of the articles in the preliminary dataset, we ascertained that for any paper in our final collection, it 

has to focus primarily on the importance and implications of MR. Thereafter, we excluded studies solely 

focusing on service recovery in the offline environment because of our objective focusing on the business value 

of MR in the online environment. To assure the comprehensiveness of our review, we kept both empirical 

research papers and those conducting experimental studies. Consequently, all the studies that are necessary and 

relevant to this literature review have been identified, resulting in 27 articles published between 2008 and 2018 

in peer refereed journals and conferences (such as Information Systems Research, ICIS, Marketing Science, 

Tourism management, etc.). We extracted relevant information of each article and included the information to 

the literature database, including research context and method, theoretical ground, studied issues, 

operationalization and findings. 
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In the execution stage, we synthesized the studies by scrutinizing and consolidating the findings from the 

past research to provide as comprehensive a picture as possible of the extant literature. The key findings of our 

analysis are reported in the subsequent sections. 

 

3. LITERATURE ANALYSIS AND RESULTS 

We analyzed the identified articles by consolidating and classifying their research topics and findings. 

Specifically, we categorized our literature set on MR into three streams: 1) impact of MR on consumer 

satisfaction, 2) impact of MR on business performance, and 3) MR strategy. In addition, both consistent and 

conflicting findings with possible reasons are presented and summarized in the remainder of this section. 

 

3.1 Effects on consumer satisfaction 

One prominent topic we seek to identify is the role of MR in building consumer satisfaction. In particular, 

twelve studies in our database were found to address this issue (see Table 1). Service failure is inevitable due to 

human error or machine malfunctions, which is likely to result in negative OCRs. Negative customer reviews 

are particularly detrimental to a company’s sales effort. Although effective service recovery, as a response to 

poor service quality, is expected to significantly increase levels of satisfaction, repurchase intention and positive 

ratings 
[9]

, not every response can increase customer satisfaction. 

Table 1.  Effects of MR on consumer satisfaction 

Study Research Context, Data and Methods Effects Main Findings 

[4] Online restaurant forum / 300 restaurants, and 2,471 

reviews / Content analysis 

Positive Successful MR to comments online can turn a complaining 

customer into a loyal one. 

[5] Experiment / 263 substantially complete survey / 

ANOVA 

Positive MR to negative postings positively influences consumers’ 

attitudes toward the company. 

[6]  TripAdvisor / 88,786 reviews for 187 hotels / 

correlation analysis and linear regression 

Positive MR has a significant positive influence on hotel ratings. 

[3] TripAdvisor / 1,045 Texas hotels and 56,284 OCRs / 

Panel data models with fixed effects estimations 

Positive MR positively relates to the ratings of consumer reviews. 

[2] TripAdvisor / 2,697 Texas hotels and 552,051 OCRs / 

Cross-platform and cross-hotel 

difference-in-difference-in-differences analysis 

Positive MR positively relates to the increase of OCR ratings. 

[7] Experiment / Survey with university students as 

respondents / ANCOVA 

Mixed MR, versus no response to negative OCRs, engenders more 

positive brand evaluations. However, the type of platform 

and MR strategy moderate the effect. Moreover, 

conversational human voice mediated the effect. 

[8]  Ctrip.com / 5831 hotels across 48 cities in China / 

Probit model 

 

Mixed MR can effectively increase satisfaction level of 

complaining customers but have limited influence on other 

observing customers. 

[9] Experiment / Survey with 176 university students as 

respondents / Three-way ANOVA 

Mixed MR included a paraphrase of the complaint or empathy 

statements increases potential customers’ satisfaction level, 

while the speed of responding showed no influence. 

[10] Twitter / Twitter communications between a company 

and its 714 customers / Markov Chain Monte Carlo 

Mixed Although MR improves relationships, it raises the 

customer’s expectations and encourages more complaints. 

[11] Experiment / 255 usable responses from students at 

several US universities in Study I and 133 additional 

surveys in Study II / ANOVA 

Mixed MR is effective in mitigating adverse effect of negative 

reviews on company reputation when service failures stem 

from controllable factors, but it has no effect on 

uncontrollable service failure issues. 

[12] TripAdvisor, Expedia, Hotels, and Orbitz / 65,099 

hotels and 20 million reviews / Multiple-platform 

difference-in-differences analysis 

Mixed MR to negative (positive) OCRs of previous customers 

positively (negatively) influences subsequent OCRs. 

[13] TripAdvisor, Expedia, Hotels, Orbitz and Priceline / 

1,843 “upper midtier” range and higher US hotels / 

Multiple-platform difference-in-differences analysis 

Negative MR will stimulate reviewing activity and, in particular, will 

stimulate posting of negative reviews. Therefore, MR 

decreases the valence of subsequent OCRs. 

Concerning the effect of MR on consumer satisfaction, findings are mixed (see Table 1): whereas Pantelidis 

(2010) 
[4]

, Litvin and Hoffman (2012) 
[5]

, Liu et al. (2015) 
[6]

, Xie et al. (2016) 
[3]

, and Proserpio and Zervas 

(2017) 
[2]

 affirmed a positive relationship between MR and consumer satisfaction, e.g. customer review ratings, 
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brand reputation evaluation, consumers’ attitude and so forth, others obtained mixed or negative results 

concerning the association between these variables 
[7]–[13]

, alleging that the effectiveness of MR on consumer 

satisfaction may depend on moderators like platform type, customer type and MR strategy. 

In particular, a number of scholars reported insignificant 
[7]–[11]

 or negative 
[12][13]

 associations between MR 

and consumer satisfaction, even though many studies acknowledged a positive influence of MR on consumer 

satisfaction. Gu and Ye (2014) observed that MR can effectively increase satisfaction level of complaining 

customers but have limited influence on other observing customers 
[8]

. van Noort and Willemsen (2012) reported 

a positive effect of “webcare” intervention by attenuating the damage of negative OCRs, but its effectiveness 

depends on platform types (third-party vs. company-owned) and MR strategy (proactive vs. reactive) 
[7]

. Min et 

al. (2015) argued that the effect of MR on potential customers’ satisfaction depends on the response contents, 

while the speed of responding showed no significant influence 
[9]

. Rose and Blodgett (2016) identified that 

causes of service failures are an important determinant of MR effectiveness, stating that MR is only effective 

when service failures stem from controllable factors, but has no effect on uncontrollable service failure issues 
[11]

. 

Ma et al. (2015) confirmed that MR improves customers’ relationships with the firm 
[10]

. Meanwhile, they also 

warned that MR has opposing effect which raises the customer’s expectations and encourages more complaints 

later 
[10]

. The findings by Wang and Chaudhry (2018) indicates that MR to negative OCRs of previous customers 

positively influences subsequent OCRs, whereas those to positive ones negatively influences subsequent OCRs 
[12]

. Moreover, Chevalier et al. (2018) warned that MR will stimulate reviewing activity regarding higher volume 

and longer reviews. In particular, MR will stimulate negative reviews that are perceived more impactful and 

decreases the average rating of subsequent OCRs
 [13]

. 

 

3.2 Effects on business performance 

Whether and to what extent the presence of MR affects companies’ business performance is a trendy 

question. Specifically, Table 2 summaries ten studies that have investigated this topic. The increasingly 

prominent role of OCRs for brand evaluation necessitates that companies seek to adopt new IS functions, such 

as MR functions, to intervene with the effects of OCRs on their sales efforts and financial performance. 

Proactively engaging customers online through social media seems to quickly become an imperative for 

business practitioners. Nonetheless, the advice offered by extant research on the benefit of adopting MR on 

business performance is inconsistent (see Table 2). 

Table 2.  Effects of MR on business performance 

Study Research Context, Data and Methods Effects Main Findings 

[14]  Ctrip.com, Elong.com / 791 hotels and 52,641 OCRs / 

Log-linear regression 

Positive MR positively relates to OCR volume. 

[15] TripAdvisor / 12 month of review data from 128 US hotels 

and performance records / Multiple regression analyses 

Positive MR to negative OCRs positively relates to hotel 

performance (ADR and RevPAR). 

[3] TripAdvisor / 1,045 Texas hotels, 56,284 OCRs and 30,232 

performance records / Panel data models with fixed effects 

estimations 

Positive MR positively relates to customer volume and hotels’ 

business performance (RevPAR). 

[2] TripAdvisor, Expedia / 2,697 Texas hotels, and 552,051 

OCRs / Cross-platform and cross-hotel 

difference-in-difference-in-differences analysis 

Positive MR positively relates to the increase of OCR volume. 

[16] TripAdvisor / 2,652 Texas hotels, 51,801 OCRs and 7,979 

MR, with the financial performance data / Panel data models 

with fixed effects estimations 

Positive MR positively relates to hotel performance (RevPAR). 

However, hotel class moderates this effect. 

[1] Yelp / 4,922 restaurants with 587,903 customer reviews / 

Difference-in-differences analysis with propensity score 

matching 

Positive MR positively relates to the volume of customer 

check-ins. 

[17] TripAdvisor / 3,763 MR to 28,443 consumer reviews for 

730 hotels in southern US / Instrumental Variable-Fixed 

effects regression and Multilevel Mixed Effects regression 

Mixed The main effect of MR on hotel performance (revenue 

and RevPAR) is insignificant. Different conditions of 

OCRs (valence and volume) significantly moderate 

MR effectiveness. 
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Study Research Context, Data and Methods Effects Main Findings 

[18] TripAdvisor / 3,537 Texas hotels, and 22,483 MR to 76,649 

OCRs / Panel data models with fixed effects estimations 

Mixed Successful MR enhances future business performance 

(revenue, ADR, and occupancy), whereas 

inappropriate MR lowers future financial performance. 

Review rating and volume moderate the effects. 

[19] Experiment / Online questionnaires with 349 respondents / 

Correlation analysis 

Negative MRF negatively relates to customer purchasing 

intentions. 

[20] TripAdvisor / 843 Texas hotels and 4,994 quarterly level 

observations / Panel data analysis 

Negative MR negatively relates to hotel performance 

(RevPAR). 

A number of researchers have argued that, MR, as an alternative for service failure recovery, allows 

enterprises to respond to the queries and concerns of unsatisfied customers, thereby supporting a more positive 

business performance 
[1]–[3][14]–[16]

. Ye et al. (2008) 
[14]

, Xie et al. (2016) 
[3]

, Proserpio and Zervas (2017) 
[2]

, and 

Kumar et al. (2018) 
[1]

 chose OCR volume or check-in volume as proxies of the actual customer volume or sales, 

and found MR adoption was positively associated with customer volume increase. Furthermore, Xie et al. (2016) 
[3]

, Kim et al. (2015) 
[15]

 and Xie, Kwok, et al. (2017) 
[16]

 affirmed that MR adoption caused appreciable 

improvement in companies’ business performance. Specifically, these three studies offer empirical support to the 

positive impact of MR use on actual firm-level hotel performance data, such as average daily rate (ADR) and 

revenue per available room (RevPAR). 

Indeed, many, if not most well-known OCR platforms, such as TripAdvisor and Yelp, have implemented 

MR functions to facilitate the management of OCRs. Nonetheless, although making proper MR to customer 

complaints may have favorable outcomes, not every response would benefit the companies. Consequently, some 

scholars have argued against the use of the function, as the companies' proactive responses to OCRs may be 

perceived as intrusive and unsolicited, and result in negative impact on their financial performance 
[19][20]

. Mauri 

and Minazzi (2013) surveyed 349 participants and claimed that MR use reduced potential customers’ purchasing 

intentions 
[19]

. This is in line with the findings by Xie et al. (2014) who stated that hotels’ RevPAR decrease after 

adopting MR 
[20]

. Moreover, there are also scholars obtained mixed results indicating that MR can either 

reinforce customer relationships or compound the failure, and the outcomes of MR adoption are contingent on 

the conditions of OCRs (valence and volume) and response strategies 
[17][18]

. 

 

3.3 Response strategy 

Finally yet importantly, another attractive topic we used to categorize the literature set is response strategy. 

In line with previous findings 
[7][11][18]

, we advocate that the managerial intervention in OCRs should be strategic 

– whether and how to respond depends on the specific conditions of OCRs (see Table 3). 

First, MR strategies differed between top-rated and lower-rated hotels. The findings by Levy et al. (2013) 
[23]

, Sparks and Bradley (2014) 
[24]

 and Liu B. et al. (2015) 
[25]

 indicate that hotels with various average online 

ratings, classes or popularity usually employ different MR strategies. Highly rated hotels are more likely to 

proactively engage customers online through social media. Moreover, theses hotels employed various types of 

strategies in the response. Whereas some of them express appreciation, apologies, and provide explanations in 

their MR 
[23]

, some others choose bolstering and enhancing postures 
[25]

. Sparks and Bradley (2014) 
[24]

 

developed a “Triple A” topology, including “acknowledgements, accounts, and actions”, and subsumed 19 

specific forms of MR strategies into three higher level categories. 

Second, the effectiveness of MR strategies depends on the consensus on customers’ online opinions. Lee 

and Cranage (2014) affirmed that the consensus in negative OCRs played a pivotal role in influence potential 

customers’ evaluation about a company and affect the outcome of MR 
[26]

. Similarly, Dens et al. (2015) 

resonated this argument and identified the moderating role of review set balance in choosing MR strategy to 

appropriately intervene with negative OCRs 
[27]

. 

Third, the contents of MR affect the outcome of the consumer engagement attempts. In particular, Wei et al. 
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(2013) 
[28]

, Sparks et al. (2016) 
[29]

 and Wang and Chaudhry 2018) 
[12]

 suggested that companies should produce 

tailored response and use a human voice when replying to complaining consumers, but not to complimenting 

customers. Furthermore, whereas Min et al. (2015) advocated that companies should insert a paraphrase of the 

complaint or empathy statements in the MR 
[9]

, Xie, So, et al. (2017) warned that simply repeating review 

content in responses exacerbates the situations 
[18]

. 

Finally, there was also debates on the timeliness and source of responding. Some scholars recommends 

timely response 
[18][29]

. On the other hand, Min et al. (2015) obtained no significance for the effect of the speed 

of responding 
[9]

. Whereas the findings by Xie, So, et al. (2017) indicates MR from an executive exacerbates 

hotel performance 
[18]

, Sparks et al. (2016) argued that response source showed no influence on business 

performance 
[29]

. 

Table 3.  MR strategy 

Study Research Context, Data and Methods Main Findings 

[28] TripAdvisor / Survey with 101 university students 

as respondents / MANOVA 

Whereas the trustworthiness and effectiveness of specific MR to negative 

OCRs was rated higher than that of generic MR, the type of MR to 

positive OCRs did not affect potential customers’ evaluation of it. 

[23] 10 OCR websites for hotels / 1,946 one-star reviews 

and 255 corresponding MR from 86 hotels in DC / 

Content analysis, chi-square, and logistic regression 

Hotels with high average online ratings often engage complaining 

customers by employing MR strategies that express appreciation, 

apologies, and provide explanations for the occurrence of service failure, 

but not compensation adjustments. 

[26] Yelp / Surveyed 2,000 faculty and staff from a 

university in northeastern US, with usable responses 

from 241 respondents / ANOVA 

The consensus in negative OCRs plays a pivotal role in influencing 

potential customers’ attitude to a company. In addition, negative review 

consensus effects are contingent on the strategies of MR. 

[24] TripAdvisor / 150 online conversations comprised 

negative reviews and corresponding MR from 42 

hotels in Sydney / Content analysis and relationship 

analysis 

The “Triple A” topology of responding negative OCRs was developed, 

which subsumed 19 specific forms of MR under the three higher level 

categories of “acknowledgements, accounts, and actions”. MR strategies 

differed between top- and bottom-rated hotels. 

[25] TripAdvisor / 583 reviews for hotels in NYC and 

176 corresponding MR / content analysis and 

logistic regression 

MR strategies are associated with the ratings of OCRs and organizational 

factors, such as hotel class, popularity and average rating. Bolstering and 

enhancing are the dominating MR strategies employed by hotels. 

[27] Experiment / 973 usable responses from a panel 

managed by a marketing research agency / 

MANOVA and univariate Scheffé post hoc tests 

Review set balance moderates the appropriate MR strategy to negative 

OCRs. More negative balance demands more effort from the business 

owner to create positive attitudes, encourage patronage intentions, and 

lead to positive subsequent opinion. 

[9] Experiment / Survey with 176 university students as 

respondents / Three-way ANOVA 

MR included a paraphrase of the complaint or empathy statements can 

cause potential customers to rate the response more favorably, while the 

speed of responding showed no influence. 

[11] Experiment / 255 usable responses from students at 

several US universities in Study I and 133 

additional surveys in Study II / ANOVA 

Facing a service failure issue pertain to controllable factors, apology with 

assurance and apology with corrective actions are equally effective. 

[29] Experiment / 820 usable responses from a national 

consumer panel maintained by a company in 

Australia / MANOVA 

MR can enhance consumer concern and trust inferences. In addition, 

consumers’ inferences can also be enhanced if a managerial response uses 

a human voice and is posted timely, but response source or action frame 

showed no influence. 

[18] TripAdvisor / 3,537 Texas hotels, and 22,483 MR to 

76,649 OCRs / Panel data models with fixed effects 

estimations 

Timely and lengthy MR can enhance hotel performance, whereas MR 

from an executive or simply repeating review content in responses 

exacerbates hotel performance. 

[12] TripAdvisor, Expedia, Hotels, and Orbitz / 65,099 

hotels, 20 million reviews / Latent Dirichlet 

allocation (LDA) 

MR tailoring to negative reviews enhances the positive effect on 

subsequent OCRs. However, highly tailored MR to positive OCRs may 

lead subsequent opinion to the negative direction. 

3.4 Explanations for inconsistent findings 

Based on our review on the extant literature, we found that there are several possible explanations for these 

inconsistent findings. One explanation proffered for the mixed findings may be the disparities in the 

measurements of business performance. For the operationalization of dependent variable, most studies employ 

the OCR volume or online customer check-ins as proxies, whereas some research uses actual revenue data to 

measure business performance. First, companies who use MR functions are aware of and interested in managing 

their OCRs. This may extend to active management of the reviews through review fraud or active 

incentivization of customers to write reviews, naturally increasing their OCR volumes. Second, customers may 
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be more likely to leave reviews once they notice responses to other customers specifically because they expect 

they might get a response 
[13]

. Therefore, there may be no increase in volume of actual customers, just an 

increase in the propensity of each customer to leave a review. 

The lack of consistent findings may be also derived from varied research setting, self-selection bias and 

unobserved bias. The companies that embrace MR and respond to OCRs might be systematically different from 

those that choose not to 
[1]

. Without addressing the self-selection of a companies’ decision on adopting MR 

functions, the estimation of the effect of MR may be biased. It is highly possible that self-selection bias is 

inherent in this type of dataset. But few studies attempted to eliminate self-selection bias. Therefore, researchers 

should try to deal with these threats to find unbiased and consistent results. 

Last but not least, researchers’ selection bias may contribute to the contracting findings too. A number of 

studies made estimations based on data collected from certain regions or cities, studies with the aggregation of 

data across different markets are still lacking. 

 

4. DISCUSSION AND IMPLICATIONS 

This paper seeks to facilitate a more completed understanding on the business value of MR by providing a 

comprehensive review on extant research. In particular, our interdisciplinary and systematic literature review 

uncovered 27 high quality academic papers that centered on MR. We scrutinized these articles with regard to 

their research context, research method, theoretical ground, studied factors, operationalization and findings. 

Based on the content analysis, we extracted and consolidated the literature set and categorized them into three 

categories: 1) impact of MR on consumer satisfaction, 2) impact of MR on business performance, and 3) MR 

strategy. For the literatures in each category, we outlined their research context, data and methodology, and 

correspondent findings. Interestingly, although these studies have mostly utilized very similar data sources, such 

as OCRs from TripAdvisor and Yelp, researchers’ opinions on the effect of MR on customer satisfaction and 

business performance, as well as MR strategy choice, are inconsistent. Based on our review, we argue that the 

reported inconsistencies in the results of these prior studies may partly attributed to discrepancy in the 

measurement operationalization and a number of methodological bias. 

With a systematic literature review, this work provides both theoretical and practical implications. First, it 

contributes to the extant literature by unraveling the status quo of research on MR, offering useful insights into 

the conundrum of MR studies and identifying potential research opportunities. Second, a set of possible 

explanations for contradicting findings are pinpointed, including the selection bias, the disparities in 

operationalization, different types of research setting, or misuse of statistical analysis, which shed light on the 

equivocal findings. Researcher may take these issues into consideration in order to achieve findings that are 

more consistent. The findings derived from our literature review also offer practical implications. We 

summarized the reported effects and strategies of MR use and presented them in a way that is more accessible to 

practitioners. The findings can serve as guidelines for the companies to refine their online customer engagement 

strategies to alleviate detrimental impact of negative OCRs and amplify the favorable influence of positive 

reviews, and in turn to improve consumer satisfaction and business performance. 

 

5. AGENDA FOR FUTURE RESEARCH 

Adhering to the objectives of this systematic literature review, we also offer recommendations for future 

research in this field. Based on the results of literature review, a number of potentially fruitful research direction 

can by identified for future work. First, performing the analysis with robust statistic methods on actual business 

performance data (such as sales or revenue) would offer interesting results. A combination of propensity score 

matching and difference-in-differences analysis can account for both observable and unobservable 
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characteristics 
[1]

. In order to prevent overestimation or underestimation of the effect of MR, future research 

should not only employ robust analytical techniques but also make estimations on actual measures of business 

performance to test the consistency of findings. Second, current MR studies have been mainly based on a single 

market or region. Although in-depth perspective of the effect of MR were derived, findings from a single market 

may not be generalizable to other markets. In the future, it would be interesting to use data across different 

markets to enhance the generalizability of findings. 
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Abstract: With the development of Internet marketing, virtual CSR co-creation has attracted the attention of enterprises. 

This paper explores the influence mechanism of different routes of interactivity of virtual CSR co-creation on consumer 

identity by introducing interaction theory and self-construal theory. The experimental results show that routes of interactivity 

have a positive impact on consumer identity, and experiential route has a stronger impact on consumer identity. Routes of 

interactivity and self-construal have an interactive effect on consumer identity: When virtual CSR co-creation is structural 

route, the interdependent self show a higher consumer identity; On the contrary, when virtual CSR co-creation is experiential 

route, the independent self show a higher consumer identity. The results also indicate that CSR perception plays a mediating 

role in the interaction effect between routes of interactivity and self-construal on consumer identity. 

 

Keywords: virtual CSR co-creation, structural route, experiential route, self-construal, CSR perception 

 

1. INTRODUCTION 

Corporate social responsibility (CSR) has been extensively researched by academia as early as the 1950s. 

With the popularity of the Internet, most enterprises integrate their CSR activities with Internet thinking. The 

concept of virtual CSR co-creation (VCSR) was proposed, which means that enterprises invite stakeholders to 

participate in and implement CSR activities through online media 
[1]

. Virtual CSR co-creation provides 

consumers with opportunities to participate in public welfare. Compared with traditional CSR, virtual CSR 

co-creation has the advantages of high implementation accuracy, design viscosity and information content 

freshness, which is conducive to maximizing the effect of CSR activities, enhancing enterprises image and 

brand awareness, thus bringing benefits to enterprises 
[2]

. However, as corporate social responsibility under the 

dual background of social media and value creation, virtual CSR co-creation has different forms and different 

levels of consumer response. Therefore, it is necessary to study the mechanism of virtual CSR co-creation on 

consumer identity. 

The existing studies on virtual CSR co-creation mainly focus on: (1) the impact of value types and value 

frameworks of virtual CSR co-creation on consumers' attitudes and behaviors. For example, Korschun points 

out that virtual CSR co-creation with interaction as the core can significantly enhance consumers' relevant 

identity, and then promote the improvement of enterprise performance 
[1]

; (2) The influence mechanism of 

consumer psychological variables on CSR co-creation behavior. Yu Weiping suggests that individuals with 

different characteristics respond differently to the same information. Through this study, we can see that the 

factors influencing the realization of virtual CSR co-creation value include not only the characteristics of virtual 

CSR co-creation itself, but also the psychological factors related to consumers' own characteristics 
[4]

. Therefore, 

when discussing the impact of virtual CSR co-creation on consumers, it is necessary to combine virtual CSR 

co-creation itself with the characteristics of consumers. Therefore, this study introduces the psychological 

variable of self-construal to explore the level of consumers' identity with different routes of interactivity of 

virtual CSR co-creation activities. 
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In summary, most of the existing studies focus on the theoretical value of virtual CSR co-creation, the 

framework of value generation and the one-way effect of consumer psychological characteristics on CSR 

co-creation behavior, and seldom discuss the consistency between different types of virtual CSR co-creation and 

consumer psychological cognition. Therefore, unlike previous researches, this study explores the influence 

mechanism of interaction routes of virtual CSR co-creation and individual characteristics on consumer identity 

through experiments, including the relationship between different routes of interactivity and consumer identity, 

the moderating role of self-construal and the mediating role of CSR perception. So to provide reference for 

enterprises to carry out Internet public welfare, formulate and implement specific virtual CSR co-creation 

strategy. 

 

2. LITERATURE REVIEW AND RESEARCH HYPOTHESIS 

 

2.1 The impact of virtual CSR co-creation routes of interactivity on consumer identity. 

Interactivity is the core of virtual CSR co-creation and is the behavior trace of realizing co-creation value, 

it refers to the exchange of resources between users and media environment 
[5]

. Existing studies on interactivity 

focus on the impact of interactivity levels and types on consumer attitudes, but few studies directly links 

interactivity with CSR activities. In the new media environment, the interaction theory points out that the 

interactive features are important determinants of consumers' interaction quality in the community, and 

interactive features mainly include media structure, functional features, hedonic features, etc. These interactive 

features are also known academically as routes of interactivity 
[3]

. Combining interaction theory 
[6]

, routes of 

interactivity positively affect consumers' perception and evaluation to community activities, which is an 

important factor for consumers to participate in virtual CSR co-creation. Existing studies have discussed the 

classification of routes of interactivity in virtual community. Mcmillan put forward three kinds of interactive 

features between consumers and enterprises, including structural features, process features and perceptual 

features; Wu divided virtual community interactivity into interpersonal and human-computer interactivity 

according to the purpose of consumers' interaction. However, these classifications do not consider the content 

and essence of CSR activities, so there are some limitations in marketing suggestions for enterprises. On this 

basis, Chan 
[3]

 divided the routes of interactivity into structural route and experiential route according to the 

different focus of community activities. This classification is followed in this study. 

Structural route emphasizes the structural and functional features of virtual community or activities, such as 

accessibility of virtual community information, convenience and reliability of fast search, etc. Experiential route 

emphasizes consumers' emotional experience, such as social ties established between consumers through virtual 

community activities and other consumers, personal enjoyment in the process of participating in CSR activities, 

etc
 [3]

. They help to improve the quality of consumers' using of community platforms 
[7]

 and their reciprocal 

behavior in communities 
[3]

, they are important driving factors for consumer to participate in virtual community, 

and play an important role in consumer identity of virtual CSR co-creation activities. Consumer identity is the 

loyalty relationship between consumers and enterprises 
[8]

, which is one of the important factors to measure the 

value of virtual CSR co-creation. According to Daft, when the community media has more efficient structural 

features, consumers can receive more information, have a quicker feedback which leads a higher level of 

identity; Burgoon's 
[5] 

research shows that structural features of virtual community help generate useful 

information resources for consumers and affect consumer's perception and evaluation of CSR activities; Wasko 

have shown that individuals who gain pleasures from community are more likely to make contributions for 

community and participate in community activities with long-term 
[9]

, such as more positive knowledge-sharing 

behavior; Based on technology acceptance model, Bagozzi thinks that joyful emotion significantly increases 
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people's intention for risk investment. Based on the above studies, Sharma et al show that compared with virtual 

community activities which emphasize structural characteristics, a community activity aimed at strengthening 

social ties and promoting consumer pleasure has a higher level of incentives for consumers. In addition, Chan, 

Chou found that the impact of experiential route on consumer community perception was stronger than that of 

structural route 
[3]

. Thus, the routes of interactivity of virtual CSR co-creation have a positive impact on 

consumers' attitudes and decision-making process, and different routes of interactivity have different effects on 

consumer identity. Therefore, the following assumptions are proposed: 

H1: Routes of interactivity have positive impact on consumer identity. Compared with structural route, 

experiential route has a stronger impact on consumer identity. 

  

2.2 The moderating role of self-construal. 

Individuals with different self-construal have different cognition, preferences and behaviors towards the 

same thing 
[10]

. The impact of virtual CSR co-creation with different routes of interactivity on consumers' 

attitudes and behaviors will also be affected by consumers' cognition. When consumers receive the information 

of virtual CSR co-creation, their psychological perception is affected. Consumers will be more optimistic about 

activities that are more consistent with themselves. At this time, consumers' self-construal plays an important 

role. Therefore, this study introduces self-construal, which represents the individual's level of attention to 

external information, aims to explore whether consumers with different self-construal have different levels of 

identity to virtual CSR co-creation activities with different routes of interactivity. Self-construal is used to 

explain how individuals view the relationship between themselves and external environments. It can be divided 

into interdependent self-construal and independent self-construal. Independent individuals think they have 

unique attributes, pay less attention to the external environment information, and emphasize the 

self-presentation 
[11]

; While interdependent individuals think they have a strong correlation with the external 

environment, and emphasize the individual's high attention to the external environment. 

Relevant studies on individual information processing patterns show that consumers with different 

self-construal have different information processing patterns. Independent consumers are less affected by 

stimulus information background, while interdependent consumers pay more attention to the background of 

stimulus information. Existing research on advertising information shows that independent self-construal 

consumers have a higher purchase intention with emotional advertising information, while interdependent 

consumers have a higher purchase intention with objective functional and attribute advertising information. 

Similarly, among the virtual CSR co-creation with different routes of interactivity, the structural route 

emphasizes functional attributes of virtual CSR co-creation activities, such as practicability, which is favorable 

to realize the responsibility goal of individual participation in CSR co-creation activities, highlighting the 

background information; While the experiential route emphasizes the happy emotions and emotional 

experiences of virtual CSR co-creation activities 
[3]

, which is favorable to consumers' self-expression, 

highlighting de-background information. Consumers with interdependent self-construal pay more attention to 

the background information of social environment, that is, the structural route of virtual CSR co-creation 

activities; While independent consumers pay more attention to the de-background information of environment, 

that is, the experiential route of virtual CSR co-creation activities. When the consistency level of interactivity 

and self-construal is higher, the easier it is for consumers to process information, the higher the level of 

acceptance of CSR activities, and the stronger the identity is 
[9]

. Therefore, the following assumptions are 

proposed: 

H2: Self-construal plays a moderating role in the impact of routes of interactivity on consumer identity. 

H2a: When consumers are interdependent self-construal, the structural route is easier to make consumers 
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produce high level of identity. 

H2b: When consumers are independent self-construal, the experiential route is easier to make consumers 

produce high level of identity. 

 

2.3 The mediating role of CSR perception. 

Relevant theories and studies show that routes of interactivity of CSR activities affect consumers' CSR 

perception. For example, interaction theory proposes that information quality, personal or situational features 

can positively affect consumers' perception of community activity 
[12]

; Customer perceived value theory 

indicates that after receiving CSR activity information, consumers form the overall utility perception and 

evaluation of CSR activity, that is, CSR perception 
[13]

; At the same time, Zinkhan considers that the structural, 

functional and hedonic features of the community will affect consumers' perception of community from the 

perspective of interactive features of communities, that is, routes of interactivity will affect consumer identity.  

Consumers' CSR perception will also affect their identity of virtual CSR co-creation. Cognitive-emotion 

model considers that CSR perception is the leading factor of consumer perception, while identity is the 

emotional response of consumers, consumer identity depends on consumer perception, that is, CSR perception 

positively affects consumer identity; According to the theory of planned behavior, consumers' attitudes directly 

affect consumers' behavioral intentions, and CSR perception as an attitudinal element of consumers to CSR 

activities, directly affect consumers identity; Shupan believes that the interaction between enterprises and 

customers in virtual brand community has a positive impact on perceived value of customers, and then 

enhancing consumers' recognition of the community brand; Godfrey thinks that consumer's CSR perception 

positively affects consumer identity based on Halo effect of CSR behavior. The higher CSR perception level is, 

the stronger consumer's identity degree is. Meanwhile, according to the previous discussion on the relationship 

between routes of interactivity and self-construal, hypothesis 3 is proposed. The model of this study is shown in 

Figure 1. 

H3: CSR perception plays a mediating role in the joint effect of routes of interactivity and self-construal on 

consumer identity. 

Routes of Interactivity
Structural route

Experiential route

Consumer Identity

CSR Perception

Self-construal

H3
H2

H1

 

Figure 1.  Research framework 

 

3. RESEARCH DESIGH 

 

3.1 Pre-experiment. 

The purpose of pre-experiment is to select the virtual CSR co-creation activities of structural route type and 

experiential route type needed for formal experiment. Study refers to Sheng et al. to determine the experimental 

method of environmental protection 
[14]

. After referring to the CSR activities advocated and carried out by 

Government organs such as Ministry of National Ecology and Environment, WWF and ten famous Internet 

enterprises such as Ali and Tencent, a series of CSR activities carried out by these organizations and enterprises 

were found through network, and 18 virtual CSR co-creation activities with good social response were screened 
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out. Subsequently, 61 subjects (student account for 31%) were randomly selected to participate in the pre-test. (1) 

Using Level 7 Likert Scale, subjects were asked to score familiarity with 18 activities. According to the average 

results, the activities with the highest familiarity were "Ant Forest" (M=5.89), "Walking Donation" (M=5.08), 

"Panda Guardian" (M=4.23), "Headline Search" (M=3.98); (2) Explain the concept of experiential route to the 

subjects and ask them to answer the level of attributes of experiential route in each activity. The results show 

that the top three virtual CSR co-creation activities with the highest level of experiential route are "Ant Forest" 

(M=5.16), "Panda Guardian" (M=5.05), and "Rice Commonweal" (M=4.70). The results also showed that there 

were significant differences in the similarity of experiential route between "Headline Seeker" and "Ant Forest" 

(F=16.205, P<0.001). From the above results, we can see that "Headline Search" and "Ant Forest" belong to the 

virtual CSR co-creation activities of structural route type and experiential route type, respectively. Therefore, we 

selected these two activities as structural route virtual CSR co-creation and experiential route virtual CSR 

co-creation respectively in formal experiment. 

 

3.2 Formal experiment. 

The experiment use a single factor and two levels (Routes of interactivity: Structural route/Experiential 

route) design between groups. By entrusting "Questionnaire Star" enterprises to randomly select 254 consumers 

(42.5% of males, mean age is 26.2) from its 2.6 million sample library as participants. 

(1) Laboratory materials and questionnaires. Each participant randomly received a situation questionnaire. 

The homepage of the questionnaire contains relevant instructions and noun explanations, also suggest 

participants to draw a lottery after completed questionnaire. Firstly, the questionnaires asked participants to read 

the introduction materials about virtual CSR co-creation activities. The virtual CSR co-creation activity of 

structural route group is "Headline Search", the virtual CSR co-creation activity of experiential route group is 

"Ant Forest". Activity information is respectively expressed as "The public welfare Seeking project, launched by 

today's headlines, aims to help families reunite by means of science and technology. By using accurate Map 

Pushing Technology and Face Recognition Technology, the information of the missing is pushed to the headline 

users near the missing sites. At present, this public welfare activity has helped to find many missing people and 

have received good social response." and " Ant Forest public welfare project launched by Alipay aims to 

encourage users' low carbon behaviors through emotional connection, and to get the energy needed for planting 

virtual trees through travel, online payment, participation in social networking and game activities, so as to 

effortlessly and conveniently complete the planting public welfare. This public welfare activity has realized 

national public welfare and the oasis of desert areas, and has received good social response." After reading, the 

subjects were asked to complete the CSR perception and consumer identity scale, self-construal scale, routes of 

interactivity manipulation test, activity familiarity and personal information questionnaire in turn. 

(2) Measurement of variables. Scales adopted by Singelis were used to measure self-construal, there were 

24 items, the first 12 items were used to test the subjects' interdependent self-construal, and the last 12 items 

were used to test the subjects' independent self-construal. According to Holland's treatment of self-construal, the 

average scores of independent self-construal and interdependent self-construal were standardized, and the 

standard values of independent self-construal and interdependent self-construal were subtracted, the positive 

final values indicated that the subjects tended to be independent self-construal. Two questions are used to 

examine the routes of virtual CSR co-creation activities: "This CSR activity is more in line with attributes of 

structural route; This CSR activity is more in line with attributes of experiential route". CSR perception and 

consumer identity were measured using the maturity scale adopted by Salmones et al and Bhattacharya et al 
[8]

 

respectively. All variables were measured and manipulated using Level 7 Likert Scale. 
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4. RESULT ANALYSIS 

 

4.1 Reliability and validity analysis and manipulation test. 

Firstly, the reliability and validity of the self-construal, CSR perception and consumer identity scale are 

analyzed. The results show that the Cronbach's  of self-construal, CSR perception and consumer identity are 

0.775, 0.859 and 0.761 respectively, and the construct validity are 0.732, 0.812 and 0.724 respectively, which 

shows that scales have good reliability and validity. Variance analysis is used to test the manipulation of routes 

of interactivity. The results show that the structural route attribute of the structural route group is stronger than 

that of experiential route attribute (M structural=5.87, M experiential=5.13, F=6.22, P<0.05); The experiential route 

attribute of experiential route group is stronger than that of structural route attribute (M structural=4.77, M 

experiential=6.13, F=7.47, P<0.01). At the same time, there is no significant difference in the familiarity of virtual 

CSR co-creation between structural route group and experiential route group (M structural=5.42, M experiential=5.54, 

F=0.89, P>0.05), which exclude the influence of activity familiarity on the experimental results. 

 

4.2 The impact of routes of interactivity on consumer identity. 

Using one-way ANOVA, we found that routes of interactivity have significant effect on consumer identity. 

Compared with the virtual CSR co-creation activities of structural route, the virtual CSR co-creation activities of 

experiential route have a greater impact on consumer identity (M structural=5.03, M experiential=5.34, F=6.37, 

P<0.05), that is, H1 is validated. 

 

4.3 The moderating role of self-construal. 

Two-way ANOVA was used to test the moderating effect of self-construal. The results show that the 

interaction terms between self-construal and routes of interactivity are significant (=0.815, P<0.001), which 

indicates that there is an interaction between the two on consumer identity. Further simple effect analysis shows 

that independent self-constructed consumers have a higher level of identify with experiential route virtual CSR 

co-creation activities (M structural=4.26, M experiential=5.18, P<0.01); While interdependent self-constructed 

consumers have a higher level of identify with structural route virtual CSR co-creation activities (M structural=6.08, 

M experiential=5.58, P<0.05), H2, H2a, H2b are verified. The interaction between self-construal and routes of 

interactivity is shown in Figure 2. 

 

Figure 2.  Interaction between routes of interactivity and self-construal  

 

4.4 The mediating role of CSR perception.  

Using hierarchical regression to test mediation, the specific results are shown in Table 1. Therefore, the 

mediation effect of CSR perception exists and is partially mediated, and H3 is verified. Meanwhile, according to 

Hayes' 
[15]

 method, Bootstrap program (95% confidence interval, 5000 sample size) was used to test the 

mediation effect. The results show that the mediating effect of CSR perception is 0.199 and the confidence 

interval is [0.127, 0.287]. It indicates that CSR perception plays a mediating role in the interactive effect of 
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interactivity routes and self-construal on consumer identity, which further verifies hypothesis H3. 

 

Table 1.  Mediation test results of CSR perception 

Variable 
Consumer Identify CSR Perception Consumer Identify 

β t β t β t 

Routes of Interactivity 1.277* 2.098 0. 734*** 3.565 0. 804** 3.553 

Self-construal 0.674*** 8.565 0.294*** 9.290 0.386*** 8.469 

Routes of Interactivity 

* Self-construal 
0.815*** 6.036 0.799*** 4.881 0.913*** 6.091 

CSR perception     0.628*** 6.335 

Note: *, **, *** are significant at 0.05, 0.01, 0.001 levels respectively. 

 

5. CONCLUSIONS 

The purpose of this study is to explore the influence mechanism of virtual CSR co-creation activities on 

consumer identify. The conclusions are as follows: (1) Different routes of interactivity have different effects on 

consumer identify, and experiential route virtual CSR co-creation has a stronger effect on consumer identify. It 

is in line with Sharma's research, compared with community activities which emphasize structural features, an 

activity aimed at strengthening social ties and promoting consumers' pleasure has a higher level of incentives to 

consumers; (2) Routes of interactivity and self-construal interact with consumer identity. Independent 

consumers are vulnerable to experiential route virtual CSR co-creation activities, showing a higher level of 

identity; While interdependent individuals are showing a higher level of identity to structural route virtual CSR 

co-creation; (3) CSR perception plays a mediating role in the interaction between routes of interactivity and 

self-construal on consumer identity. After consumers received virtual CSR co-creation information, the higher 

the evaluation is, the higher the level of CSR perception is, and the stronger the consumer identity is. 

The main contributions of this study are as follows: (1) It enriches the research on the influence mechanism 

of consumers' participation in virtual CSR co-creation. The related research on virtual CSR co-creation at home 

and abroad started late, research in this field is still in its infancy. By introducing self-construal, this study 

explores the relationship between virtual CSR co-creation and consumer identity from the perspective of 

experimental psychology; (2) Consumers' recognition of CSR activities plays an important role in improving 

enterprises' image and performance. From the enterprise CSR activity itself, this study divides virtual CSR 

co-creation into structural route and experiential route according to interaction theory and previous research. 

The effect of virtual CSR co-creation of two types of interactive routes on consumer identity is explored through 

experiments. The research shows that experiential route type virtual CSR co-creation activities can obtain higher 

level of consumer identity. Enterprises can accurately judge the main characteristics of enterprise consumer 

groups by means of Internet big data, and then scientifically design CSR activities; (3) It enriches the theoretical 

relationship between routes of interactivity and consumer identity. From the perspective of consumer cognition, 

this study validates the mediating role of CSR perception in the interaction between interaction route and 

self-construal on consumer identity. Enterprises should pay attention to improving the information transparency 

and the relevance with consumers of virtual CSR co-creation activities, so as to enhance consumers' perception 

of virtual CSR co-creation activities, improve consumers' identity level, and promote consumers' response. 

There are still some limitations: (1) This study measures consumers' long-term self-construal through 

scales. Without considering consumers' situational self-construal, situational materials can be used to activate 

consumers' situational self-construal in future research; (2) Structural route and experiential route type virtual 

CSR co-creation activities are determined by pre-test, which avoids the error caused by the subjective 



438       The Eighteenth Wuhan International Conference on E- IT-Enabled Value Cocreation in Supply Chain 

manipulation. However, these specific virtual CSR co-creation activities all have their own brand image, so it is 

difficult to exclude the possible brand effect in the experimental process. So in the future research, virtual brand 

can be used to manipulate the virtual CSR co-creation activities in the experiment, further verify the conclusions; 

(3) This study validates the mediating role of CSR perception in the interaction between routes of interactivity 

and self-construal on consumer identity. Future research can further explore the other intrinsic mechanisms of 

self-construal and routes of interactivity on consumer identity, so as to better understand the role of interactive 

routes on consumer identity, and improve the theoretical system of virtual CSR co-creation.  
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Abstract: The homogenization of products has caused e-commerce platform merchants to provide differentiated services to 

consumers through value-added services, in order to enhance the competitiveness of the market. Introduce the value-added 

service level factor in the e-commerce environment, consider the impact of e-commerce platform merchants providing 

value-added services on supply chain pricing, construct a secondary supply chain for manufacturers and e-commerce 

platform merchants, and compare and analyze centralized decision-making supply chains and dispersion decision-making 

supply chain pricing decisions. The simulation analysis shows that the increase of the value-added service level coefficient in 

a certain range has a positive stimulation effect on the product pricing of the e-commerce platform. Centralized 

decision-making supply chain and decentralized decision-making supply chain have a critical value for product pricing, and 

centralized decision-making supply chain is more sensitive to value-added services.The impact of the value-added service 

level on the overall profit of the centralized decision-making supply chain is less than the overall profit of the decentralized 

decision-making supply chain. 

 

Keywords: Pricing decisions, Value-added services, Centralized decision making, Decentralized decision making 

 

1.  INTRODUCTION 

With the increasingly fierce market competition and the shortened product life cycle 
[1]

, the sales model of 

enterprises has undergone major changes, and more and more enterprises tend to sell products through 

e-commerce platforms. Merchants of the e-commerce platform realized that in addition to the quality and price 

of the product itself, by providing differentiated value-added services, the utility of the consumer can be 

improved, thereby winning greater profits 
[2]

. The homogenization of various similar products is becoming more 

and more serious. Merchants increase market competitiveness through value-added services. More and more 

enterprises mean the importance of value-added services. For example, Jingdong Mall announced the launch of 

the “211” time-limited service in 2010. In the same year, Jingdong’s sales exceeded 10 billion, an increase of 

150% from 2009. 

 

2.  LITERATURE REVIEW 

Many businesses are aware of the importance of value-added services, but they don't know much about 

how value-added services affect consumers' choices and incentives. A large number of scholars study its impact 

on product pricing from the perspective of consumer behavior, sales channels, product performance. Cohen and 

Whang 
[3] 

constructed a product lifecycle model that examined the competition decision-making issues between 

manufacturers and independent service providers regarding after-sales service quality and price; Based on 

strategic consumer behavior between Nairp
 [4] 

and Levin
 [5]

, The dynamic pricing problem of retailers' products 

is studied from the perspectives of monopoly and competition. Du et al.
[6]

considering the strategic consumer risk 
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appetite and decreasing willingness to pay, studied and analyzed the price compensation strategy that can 

alleviate the consumer behavior of the strategy and the applicable conditions of this strategy. Liu et al. 
[7]

 and 

Prasad et al. 
[8] 

studied the dynamic pricing of differentiated products in the presence of strategic consumers. The 

former studies the multi-stage dynamic price competition of strategic consumers from the perspective of product 

vertical differentiation. The latter assumes that both strategic consumers and short-sighted consumers exist 

simultaneously. Based on two-stage dynamic pricing, two different pricing methods are studied. Manufacturers 

opening network direct sales channels will inevitably affect the profits of related retailers, resulting in channel 

conflicts and affecting retailers' order enthusiasm. Zhao Lianxia and Cheng Mingbao studied the pricing strategy 

of manufacturers not opening up direct marketing and open network direct sales channels when making profit 

sharing
[9]

. Liu Xinmin
 [10] 

and others proceeded from consumer satisfaction, considering consumers' 

heterogeneous preferences for green products, and constructing a three-way dynamic game model involving 

manufacturers, retailers and consumers. Analyze the impact of consumer sensitivity on price and greenness on 

consumer satisfaction and vendor pricing decisions.  

At present, most scholars are priced to influence the pricing decisions of products, and it is easy to ignore 

the influence of intangible factors on product pricing decisions. This paper introduces the value-added service 

level factor in the e-commerce environment, and considers the impact of e-commerce platform merchants 

providing value-added services on supply chain pricing. In summary, in the e-commerce environment, this paper 

constructs a secondary supply chain consisting of manufacturers and e-commerce platform merchants, and 

builds a demand function for the value-added service level of e-commerce platform merchants. Contrasting and 

analyzing the strategies of optimal pricing and value-added service levels of each entity under centralized 

decision-making and decentralized decision-making. 

 

3. PROBLEM DESCRIPTION AND PARAMETER ASSUMPTION  

Two-stage supply chain based on a manufacturer( M ) and an e-commerce platform merchant( R ). 

Typically, manufacturers provide goods to e-commerce platform merchants, while e-commerce platform 

merchants provide consumers goods with value-added services through e-commerce platforms. Merchants 

stimulate market demand by providing value-added services, which brings the cost of value-added 

services   21

2
C S s  [11].The product demand function [12,13,14] with value-added services can be represented by 

Q D P s    , and the product demand function without value-added services can be represented by 

Q D P  . Since the product pricing issue is considered in the text, there is no shortage of goods. Assuming 

information is Shared in the supply chain, e-commerce platform merchants and manufacturers are ideal 

individuals whose risk appetite is neutral [15].Because each individual in the supply chain is for profit, the unit 

cost per manufacturer for producing a commodity is c , and the e-commerce platform purchases the product at 

the wholesale price   and then sells it to the consumer at the price p . So there is p c  . The relevant 

parameter symbols are shown in Table 1. 

 

Table 1.  Parameter description 

symbol meaning symbol meaning 

D  Basic consumer demand for products on 

e-commerce platforms 
1s  

Product value-added service level under centralized 

decision supply chain 

  Consumer sensitivity to price 

2s  
Product value-added service level under 

decentralized decision-making supply chain 
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  Consumer sensitivity to value-added services 

11  
The overall profit of the supply chain under the 

centralized decision of value-added services 

  E-commerce platform to increase the cost 

coefficient of value-added services 
12  

The overall profit of a centralized decision-making 

supply chain without value-added services 

11p  
Product pricing under a centralized 

decision-making supply chain with 

value-added services 

21  
The overall profit of a decentralized decision-making 

supply chain with value-added services 

12p  
Centralized decision-making supply chain 

product pricing without value-added services 
22  

The overall profit of a decentralized decision-making 

supply chain without value-added services 

21p  
Decentralized decision-making supply chain 

product pricing with value-added services 
12M  

Profits of decentralized decision-making supply chain 

manufacturers with value-added services 

22p  
There is no value-added service decentralized 

decision-making supply chain product pricing 
22M  

Decentralized decision-making supply chain 

manufacturer's profit without value-added services 

1  
Wholesale price of products under centralized 

decision supply chain 
12R  

Profits of e-commerce platforms in providing 

value-added services under decentralized 

decision-making 

2  
Wholesale price of products under 

decentralized decision supply chain 
22R  

Profits of e-commerce platforms without value-added 

services under decentralized decision-making 

 

4. CENTRALIZED DECISION-MAKING SUPPLY CHAIN E-COMMERCE PLATFORM 

MERCHANT PRICING STRATEGY  

In the centralized decision-making supply chain, manufacturers and e-commerce platform merchant are 

seen as a whole, and strive to maximize the profit of the supply chain. At this time, the biggest profit of the 

supply chain is to seek the maximum profit of the supply chain as a whole [16]. 

 

4.1 Centralized decision-making supply chain pricing strategy with value-added services 

When e-commerce platform merchants provide value-added services, the overall profit function of the 

supply chain is        2

11 11 1 11 11 1 1

1
=

2
p c Q c s p c D P s s          . 

According to the backstepping method,the optimal pricing of the e-commerce platform merchants in the 

centralized decision-making supply chain is 
 2

11 22

D c
p

  

 


 




, and the optimal value-added service level is 

 
1 22

D c
s

 

 







. 

Substituting 
 2

11 22

D c
p

  

 


 




 and 
 

1 22

D c
s

 

 







 into 11 yields the optimal profit under the 

centralized decision-making supply chain: 

 

 

2

1 2
=

2 2

D c 


 




                                 （1） 

 

4.2 Centralized decision-making supply chain pricing strategy without value-added services 

When the e-commerce platform merchant does not provide value-added services, the overall profit function 
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of the supply chain is     12 12 12 12= p c Q p c D P     . 

According to the backstepping method,The optimal pricing of products for e-commerce platform merchants 

in a centralized decision-making supply chain without value-added services is 12

+

2

c D
p





  . 

At this point, bring 12
2

c D
p





 
   into 12 , and get the optimal profit of the electronic platform merchant 

when there is no value-added service. 

 
2

12 =
4

D c







                                  （2） 

5. DECENTRALIZED DECISION-MAKING SUPPLY CHAIN E-COMMERCE PLATFORM 

MERCHANT PRICING STRATEGY 

In the decentralized decision-making supply chain, manufacturers and e-commerce platform merchants are 

independent individuals, with the goal of maximizing their respective interests. In this case, manufacturers sell 

products to e-commerce platforms at wholesale prices 2  based on production costs, expected market demand 

and expected returns. At this point, e-commerce platform merchants conduct price analysis based on expected 

revenue and market demand and value-added service cost to determine whether the price is reasonable. If 

accepted, the agreement is reached; otherwise, the manufacturer re-quotes until the parties reach an agreement. 

 

5.1 Decentralized decision-making supply chain pricing strategy with value-added services 

When an e-commerce platform merchant provides value-added services, the profit function of the 

e-commerce platform merchant is: 

      
1

2

2 21 2 2 21 2 21 2 2

1
=

2
R p Q c s p D P s s                      （4） 

According to the backstepping method, in decentralized decision-making supply chain, when the wholesale 

price is 2 , the optimal pricing for the product is
 2

2

21 22

D
p

   

 


 




, and the optimal value-added service 

level is
 2

2 22

D
s

 

 







. 

From this we can get 
 

 1

2

2

2 2
=

2 2
R

D 


 




. 

According to the agreement reached between the manufacturer and the e-commerce platform merchants 

under the decentralized decision-making supply chain, the profit function of the manufacturer can be obtained 

when the e-commerce platform merchant provides value-added services: 

    
12 2 2 21 2=M c Q c D P s                             （5） 

Substituting 
21p

 and 
2s  into equation (4) gives the manufacturer the maximum profit: 

  
1

2 2

2 2

-
=

2
M

c D  


 




                            （6） 

The optimal profit of the supply chain under decentralized decision is: 
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 1 1

2

2 2 2 2 2 2

21 2 2 22 2

2
=

22 2 2 2
R M

D c D D D c         
  

    

     
   

 
      (7) 

 

5.2 Decentralized decision-making supply chain pricing strategy without value-added services 

When the e-commerce platform merchant does not provide value-added services, the profit function of the 

e-commerce platform merchant is:     
22 22 2 22 2 22=R p Q p D P         

According to the backstepping method, In decentralized decision-making supply chain, e-commerce 

platform merchants do not provide value-added services. When the wholesale price is 2 , the optimal pricing 

of the e-commerce platform merchant for the product is 2

22
2

D
p

 


 
 . 

From this we can get 
 

2

2

2

2
4

R

D 







 . 

According to the agreement reached between the manufacturer and the e-commerce platform merchants 

under the decentralized decision-making supply chain, the profit function of the manufacturer when the 

e-commerce platform merchant does not provide value-added services is: 

    
22 2 2 22M c Q c D p                                 (8) 

Substituting 22p
 into 

22R gives the manufacturer the maximum profit: 

  
2

2 2

2

-
=

2
M

c D 




                               （9） 

The optimal profit of the supply chain under decentralized decision-making is: 

  
2 2

2 2

22 2 2

2

4
R M

D D c  
  



  
                   （10） 

 

6. CENTRALIZED DECISION-MAKING AND DECENTRALIZED DECISION-MAKING SUPPLY 

CHAIN SIMULATION ANALYSIS  

Assume that the basic market demand 200D   of a certain commodity of an e-commerce platform, the 

sensitivity coefficient of the sales price and the value-added service level are 10, 5   , The value-added 

service cost coefficient of e-commerce platform merchants is 10  . The manufacturer's unit cost of the 

product 5c  , the wholesale price 1=8 , 2 =9 . This is the case 
22 - =175 0  f , and Table 2 can be derived 

from this. 

Table 2.  Centralized decision-making supply chain and decentralized decision- 

making supply chain numerical calculation results 

mode p  s  Q   

Value-added service centralized decision-making supply chain 13.6 4.3 85.5 642.9 

Value-added service decentralized decision-making supply chain 15.2 3.1 63.5 628.6 

no value-added service centralized decision-making supply chain 12.5 —— 75 562.5 

no value-added service decentralized decision-making supply chain 14.5 —— 55 522.5 



444        The Eighteenth Wuhan International Conference on E- IT-Enabled Value Cocreation in Supply Chain 

6.1 Analysis on the influence of value-added service level coefficient   

There is a critical value =   between the centralized decision-making supply chain and the 

decentralized decision-making supply chain for the pricing of e-commerce platform merchants. When  p , 

the optimal pricing of the e-commerce platform merchants in the decentralized decision-making supply chain is 

higher than the centralized decision-making supply chain; when  f , the e-commerce platform in the 

centralized decision-making supply chain is optimally priced for the product is higher than the decentralized 

decision-making supply chain, as shown in Figure 1. The increase of the value-added service level coefficient 

has a certain positive stimulation effect on the value-added service level of e-commerce platform products, and 

the centralized decision-making supply chain is more sensitive to the increase of the value-added service level 

coefficient, as shown in Figure 2. 
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Figure 1.  The impact of  on the pricing of 

e-commerce platforms 

Figure 2.  The impact of  on the value of value- 

added services 

 

 

6.2 Influence of   on the overall profit of supply chain 

When 2 p , with the increase of the value-added service level coefficient, the overall profit of the 

supply chain is also increasing. This shows that when the consumer's shopping demand is significantly affected 

by the value-added service level of the e-commerce platform products, improving the value-added service level 

can improve the overall profit of supply chain, but the increase in value-added service levels means that 

products that require e-commerce platforms will bring greater value-added service costs, which will lead to a 

decline in the profit of the supply chain, and even a state of loss, as shown in Figure 3.For the decentralized 

supply chain overall profit level difference, within a certain interval, as the value of   increases, the 

difference gradually increases, but when 2 f , the overall profit level of the supply chain will have a 

negative value. For the overall profit of the centralized decision-making supply chain, the presence or absence 

of value-added services is not much different from the overall profit of the supply chain, as shown in Figure 4. 
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Figure 3． The impact of  on the overall profit 

 of the supply chain 
Figure 4.  Effect of the presence or absence of   on 

the overall profit margin of the supply chain 

 

7.SUMMARY 

Providing value-added services to products is an important means for enterprises to achieve differentiated 

competition. In the increasingly fierce market competition, differentiated value-added services play an 

increasingly important role in the product sales process. By studying the pricing strategies of centralized 

decision-making supply chain and decentralized decision-making supply chain, the relevant conclusions are as 

follows:(1) There is a critical value for the centralized decision-making supply chain and the decentralized 

decision-making supply chain optimal pricing decision. When  p , At this time, the centralized 

decision-making supply chain pricing strategy is better; when  f , At this time, the decentralized 

decision-making supply chain pricing strategy is better.(2)The existence of value-added service level, the overall 

pricing difference of the centralized decision-making supply chain influence is less than the overall pricing 

difference of the decentralized decision-making supply chain.(3) When 2 p , the overall profit of the 

centralized decision-making supply chain and the decentralized decision-making supply chain is on the rise. 

When 2 f , the overall profit of the centralized decision-making supply chain and the decentralized 

decision-making supply chain will plummet. There are even cases of negative values. In the establishment of the 

consumer demand function, this paper assumes that there is a clear linear relationship between demand and price 

and value-added service level. However, in real life, there are many uncertainties, so in the next research, we 

will consider supplying in an uncertain environment chain synergy. 
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Abstract: Cloud computing has recently become a popular information technology in China. Several China’s enterprises 

tend to move from client/server enterprise information systems (EISs) to cloud EISs. However, few studies have addressed 

the switching issues. This study aims to investigate factors that affect switching behavior from client/server EISs to cloud 

EISs. The research model draws from technology-organization-environment framework. We collected data from top 

managers and owners of China’s enterprises to analyze six hypotheses. The results show that technological context 

(perceived security and compatibility), and environmental context (supplier support and consultant support) significantly 

influence switching behavior. The findings are useful for understanding switching issues from client/server EISs to cloud 

EISs. 

 

Keywords: cloud computing, enterprises information systems, switching behavior, technology-organization-environment 

framework 

 

1. INTRODUCTION 

In recent years, cloud computing technology has become an emerging information technology (IT) 

development. It provides business products, services, and solutions that are delivered and consumed in real-time 

over the Internet 
[1]

. Cloud-based models can be categorized into public cloud, private cloud, and hybrid cloud. 

In public clouds, organizations pay only for services provided by cloud service suppliers and access to cloud 

services over the Internet. Thus, organizations can save costs of hardware, software, and IT/IS professionals. In 

private clouds, organizations access to cloud services through internal networks and must have technological 

infrastructures and IT/IS professionals to manage the services.  

Although private clouds are more expensive than public clouds, most enterprises still prefer to use private 

clouds due to security and management 
[2]

. Several China’s enterprises are increasingly moving to private clouds. 

A cloud computing survey reported that 40% of China’s enterprises adopt private clouds, 36% of them adopt 

both public and private clouds, and only 13% of them adopt public clouds. Therefore, the adoption of private 

clouds is moving faster than that of public clouds 
[3]-[4]

. 

Previous research has focused on the adoption of cloud computing 
[5]-[9]

. Since most existing organizations 

have currently implemented client/server enterprise information systems (EISs), it is important to gain an 

understanding of switching behavior rather than adoption. However, except for Park and Ryoo’s research 
[10]

, 

few studies on cloud computing have addressed the switching issues. Even in Park and Ryoo’s research, their 

studied systems are public clouds. To the best of our knowledge, no prior work has investigated factors that 

affect switching behavior to private clouds. To fill the gap, this study aims to investigate switching behavior 

from client/server EISs to private cloud EISs. In particular, we address the following questions: (1) what factors 

motivate organizations’ switching behavior? (2) what factors hinder organizations’ switching behavior? 

 

2. THEORETICAL MODEL AND HYPOTHESES DEVELOPMENT 

Technology-organization-environment (TOE) framework can be used to explain the adoption of innovation 
[11]

. TOE framework includes three contexts: technological, organizational, and environmental. The 
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technological context refers to internal and external technologies that are relevant to the organization. The 

organizational context refers to the characteristics and resources of the organization. The environmental context 

refers to the arena in which the organization conducts its business. 

Because cloud EISs are typically enterprise projects and huge undertakings, organizations must decide to 

switch to cloud computing based on the technological, organizational, and environmental contexts. In addition, 

cloud EISs are a form of organization innovative IT because the technological characteristics of cloud 

computing differ from those of client/server EISs. Thus, TOE framework is suitable for investigating 

organizations’ switching behavior to cloud EISs. This study proposes that the factors that affect switching 

behavior include the technological context (perceived security, complexity, and compatibility), the 

organizational context (technology readiness), and the environmental context (supplier support and consultant 

support).  

Perceived security refers to the extent to which an organization believes that cloud EISs are secure for 

transmitting and storing sensitive information. Because organizations believe that organizational information is 

a very important asset, organizations often worry about whether their information is hacked or disclosed to 

others. Private clouds allow organizations to access to cloud services through an intranet or secure 

communication protocols 
[12]

. Because private clouds can provide a secure environment, organizations tend to 

switch to private cloud EISs.  

Complexity refers to the degree to which cloud EISs are perceived as being difficult to use. Cloud EISs and 

client/server EISs that are made up of a variety of software modules seem complex. If cloud EISs are difficult to 

use, organizations will resist switching to cloud EISs. Thus, the complexity of cloud EISs acts as a barrier to 

switching to new systems.  

Compatibility refers to the degree to which cloud EISs are perceived as being consistent with the existing 

values, needs, and past experiences of potential adopters. Cloud EISs should be required to be compatible with 

the existing systems of organizations 
[13]

. Data migration is also an important issue. Data should be successfully 

migrated between two different systems 
[14]

. Thus, the compatibility of cloud EISs is a critical factor for 

organizations’ decision to switch to new systems.  

Technology readiness refers to technological infrastructures and IT/IS human resources 
[7][15]

. In private 

clouds, organizations must have their own technological infrastructures and hire IT/IS professionals with 

cloud-related knowledge and skills to manage the cloud services. Therefore, technology readiness is a critical 

factor in organizations 
[13]

. If organizations have enough technological infrastructures and IT/IS human 

resources, they will switch to cloud EISs. 

Supplier support refers to the problem determination and resolution, customization, interfaces, and 

functional enhancement of cloud EISs 
[16]

. Organizations generally consider that IS suppliers are the major form 

of external supports 
[17]

. Before cloud EISs go live, organizations continually adjust the systems to meet their 

needs. If cloud service suppliers provide external technical supports, organizations are likely to switch to cloud 

EISs.  

Consultant support refers to implementation plan, problem solution, and ongoing support of cloud EISs 
[16]

. 

Although organizations hire IT/IS professionals to manage cloud services, consultants must transfer the 

cloud-related knowledge to the IT/IS professionals of the organization during the implementation 
[10][17]

. The 

deployment of private clouds spends more time and effort than other cloud services 
[12]

. If consultants have 

enough practical experiences, the likelihood of project success will be increased. Therefore, we hypothesize the 

followings: 

H1 Perceived security positively affects switching behavior.  

H2 Complexity negatively affects switching behavior.  
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H3 Compatibility positively affects switching behavior.  

H4 Technology readiness positively affects switching behavior.  

H5 Supplier support positively affects switching behavior.  

H6 Consultant support positively affects switching behavior.  

 

Perceived security

Switching Behavior

Compatibility

Complexity

Technological Context

Technology Readiness

Organizational Context

Consultant Support

Supplier Support

Environmental Context

 

Fig 1. Research model 

 

3. RESEARCH METHODOLOGY 

 

3.1 Instrument development 

A survey method was used to test the research model (Fig. 1). Perceived security variable was adapted from 

Salisbury 
[18]

. Complexity and compatibility variables were adapted from Moore and Benbasat 
[19]

. Technology 

readiness variable was adapted from Kuan and Chau 
[15]

. Supplier support and consultant support variables were 

adapted from Benamati and Lederer 
[16]

. Switching behavior variable was measured by Venkatesh 
[20]

. All items 

were measured using a seven-point Likert scale ranging from “strongly disagree” to “strongly agree”.  

 

3.2 Data collection 

This study cooperates with Kingdee Software Company to collect the data of its potential customers. A 

total of 800 questionnaires were mailed to China’s enterprises that had implemented EISs. Only top managers, 

such as CEO, CIO, and CFO, or owners of organizations were targeted as the respondents because they had the 

authority to decide whether to switch to cloud EISs. We received 252 questionnaires, for a response rate of 

31.5%. Most respondents were male (58.6%), were in the age group of 26-35 (59.4%), had a bachelor degree 

(89.2%), and worked in a financial accounting department (30.7%). Most organizations were distributed in 

manufacturing industries (23%). The number of employees in the sample was primarily more than 1000 (27.5%) 

and the equity capital of the organizations was more than RMB $100 billion (16.3%). 

 



450    The Eighteenth Wuhan International Conference on E-Information Systems and Operations Management 

4. RESULTS 

 

4.1 Measurement model 

This study uses partial least squares (PLS) software to evaluate the convergent validity and discriminant validity. 

The convergent validity was assessed using factor loading, composite reliability (CR), Cronbach’s alpha, and 

average variance extracted (AVE). Factor loadings for all items range from 0.78 to 0.95, exceeding 0.7. CR for 

each construct ranges from 0.91 to 0.95, exceeding 0.7. Cronbach’s alpha for all constructs ranges from 0.86 to 

0.93, exceeding 0.7. AVE for each construct ranges from 0.71 to 0.85, exceeding 0.5. The square root of AVE for 

each construct also exceeds the correlations between the construct and other constructs. Thus, the convergent 

validity and discriminant validity are supported.  

 

4.2 Structural model 

This study uses PLS software to test the hypothesized relationships among all constructs. Perceived security (β= 

0.176, p<0.05), compatibility (β= 0.202, p<0.05), supplier support (β= 0.206, p<0.01), and consultant support 

(β= 0.136, p<0.05) have significantly positive effects on switching behavior. Thus, H1, H3, H5, and H6 are 

supported. Contrary to our expectations, complexity (β= -0.007, p>0.05) and technology readiness (β= 0.102, 

p>0.05) have no direct effect on switching behavior; thus, H2 and H4 are not supported. The proposed model 

explains 50.2% of the variance in switching behavior.  

 

5. CONCLUSION  

Previous research has investigated the adoption and acceptance of cloud computing 
[5]-[9]

. However, few 

studies on cloud computing have addressed the switching issue 
[10]

. This study aims to investigate switching 

behavior from client/server EISs to cloud EISs. Our research model draws from TOE framework. The results 

show that the technological context (perceived security and compatibility), and the environmental context 

(supplier support and consultant support) positively influence switching behavior. The findings contribute to the 

literature of switching behavior of cloud EISs and provide insights for practitioners to concentrate resources to 

expedite the diffusion of cloud technology. 

 

5.1 Theoretical implications 

This study confirms that usefulness of TOE framework in studying switching behavior to cloud computing. 

The technological context (perceived security and compatibility) and environmental context (supplier support 

and consultant support) are important determinants of switching behavior. Although complexity and technology 

readiness are considered to be insignificant determinants of switching behavior, these six factors still explain 

50.2% of the variance in switching behavior. Future research should re-examine the proposed model in other 

cloud-based models, such as public and hybrid clouds.  

Our results also confirm the importance of security in switching behavior to private cloud EISs. Security 

influences organizations’ decision to switch to cloud EISs. The results of this study are consistent with the 

findings of Lian and other Internet-related applications
[13][18]

. Future work can examine other factors regarding 

private clouds when investigating the adoption and acceptance of private cloud EISs.  

 

5.2 Practical implications 

Compatibility is a significant factor affecting switching behavior to cloud EISs. Cloud service suppliers 

should also exert effort to improve the compatibility of cloud applications. Organizations believe that security is 
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a very important issue because organizational information requires a secure environment for access and storage. 

When most organizations prefer to use private clouds, cloud service suppliers should offer their protection 

policies for organizational information. This requires cloud service suppliers’ continuous effort and resources 

investment on information security.  

While organizations have IT/IS professionals, they still need the supports and suggestions provided by 

suppliers and consultants. Consultants can provide plans and solve problems for organizations while suppliers 

can help organizations to customize and develop specific hardware and software. Suppliers and consultants can 

also provide professional training and guidance to top managers and employees of organizations. Therefore, 

suppliers and consultants can work together to support organizations’ switching to private cloud EISs.  
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Abstract: Practitioners and researchers are increasingly paying great attention to green supply chain management (GSCM). 

However, no agreement has been reached on whether GSCM can directly improve company’s operational performance. 

From the perspective of resource-based view, this paper divides GSCM into internal environment management (IEM) and 

supplier environment management (SEM), and studies the mechanism of operation capabilities in the relationship between 

GSCM and company’s operational performance. Our findings suggest that (1) IEM partially improves company’s operational 

performance through operation capabilities. (2) SEM has positive impact on company’s operational performance through 

operation capabilities. The conclusion reveals the role of operation capabilities in the relationship between GSCM and 

company’s operational performance, opening up the "black box" of the relationship to some extent, which provides guidance 

for manufacturing companies. 

 

Key words: green supply chain management (GSCM), company’s operational performance, operation capabilities, mediation 

effect 

 

1. INTRODUCTION 

The development of traditional manufacturing industry has led to environmental deterioration and resource 

exhaustion, which has attracted the attention of scholars and practitioners to the green development of 

manufacturing industry. Therefore, manufacturing companies have strengthened their internal environmental 

management in order to promote the sustainable development of themselves as well as the society. Surprisingly, 

some manufacturing companies also take supplier environment management into account, for example, 

ESQUEL Group in HK evaluates its suppliers monthly, in case that the suppliers don’t live up to the 

environment standards. Many scholars have also proposed that green manufacturing should not only stay at the 

internal level of companies, but also cooperate with suppliers. Therefore, importance has gradually been 

attached to green supply chain management (GSCM). 

Green supply chain management (GSCM) refers to the integration of internal and external environmental 

factors in the process of supply chain management in order to achieve the goal of improving company’s 

performance
[1][2][3]

. However, there are still disputes about whether GSCM can improve company’s performance. 

Some scholars have found that there is a direct and significant relationship
[3][4][5]

, i.e, Vachon and Klassen 

(2008)
[4]

 indicates that GSCM can improve company’s operational performance in terms of product quality, 

delivery and flexibility. But no significant conclusions were found in other researches. The conflicting results 

reveals that the relationship between GSCM and company’s performance is still in the “black box”, and deeply 

exploration should be taken. 

By sorting out the relevant literatures, we can find that different theories are used to analyze this topic, 

Aguinis and Glavas (2012)
[6]

, Grewatsch and Kleindienst (2015)
[7]

 based on stakeholder theory, found that the 
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relations with stakeholders mediates the relationship between GSCM and firm’s performance. From the 

perspective of resource-based view, most scholars believe that GSCM can affect company’s performance 

through improving corporate resources or capabilities
[6][8][9]

. What’s more, we find the existing research focuses 

on analyzing the role of corporate resources in the relationship between GSCM and company’s 

performance
[6][7][8]

, for example, Surroca (2010)
[9]

 found that GSCM affects financial performance by enhancing 

intangible resources such as corporate innovation, human resources, reputation and organizational culture. Only 

a few scholars have explored the role of corporate capabilities
[8]

. For example, Reuter (2010)
[10]

 based on 

dynamic capability theory (the extension theory of resource-based view) finds sustainable global suppliers 

management (GSCM) can be transformed into internal sustainability capabilities to enhance corporate 

reputation and operational performance.  

As important corporate capabilities, operation capabilities are formed in the long-term operation and 

management process of the company and are scarce, valuable and non-replicable. It is considered to be the 

source of the company's competitive advantage and performance, and the key factors that lead to performance 

differences. At the same time, through the review of existing literature (Table 1 column 4), we can find that most 

of the literature discusses the impact of GSCM on financial performance 
[6][8][9]

. However, in recent years, more 

and more scholars have found that GSCM indirectly affects financial performance through operational 

performance
[11]

. As the relationship between operational performance and financial performance has been very 

clear, this article will not repeat this research. In summary, this paper will focus on the role of operation 

capabilities in the relationship between GSCM and operational performance. 

According to the point of Kannan and Tan(2007)
[2]

, the operation capabilities closely related to GSCM 

mainly include quality management capability and risk management capability. From the perspective of quality 

management capability, on the one hand, companies through internal environmental management can improve 

their own production technology, reduce production process waste and product defects, and improve product 

quality. On the other hand, supplier environmental management enables companies to strengthen the control of 

raw material quality, which is conducive to enhancing the quality management capabilities of corporates and 

improving product quality and reliability. From the perspective of risk management capability, the company's 

GSCM reduces the institutional pressure and fines companies faced with, enhances the company's ability to 

prevent risks beforehand. What’s more, GSCM makes companies strengthen collaboration and information 

sharing with suppliers to improve manufacturing flexibility and agility. 

In summary, we take internal environmental management and supplier environmental management into 

consideration, and study the mechanism of operation capabilities (quality management capability and risk 

management capability) in GSCM and company’s operational performance. Using structural equation model 

analysis with six round data of International Manufacturing Strategy Survey, this paper finds that (1) internal 

environment management partially improves company’s operational performance through operation capabilities. 

(2) Supplier environmental management has positive impact on company’s operational performance through 

operation capabilities. 

This paper mainly has two contributions. Firstly, extant research about the mechanism of the relationship 

between GSCM and company’s operational performance is not clear. This paper proposes that GSCM can affect 

operational performance through enhancing operation capabilities, which is verified in this empirical research. 

To some extent, it has unveiled the “black box” of the mechanism of the relationship between GSCM and 

operational performance, thus having some managerial implications. Secondly, this paper finds that the 

operation capabilities has different effects on operational performance under different GSCM situations.  

The rest of the paper is arranged as follows: In Section 2, we provide literature review and hypotheses. 

Section 3 presents the methodology. Section 4 discusses the results, following by Section 5, the discussion and 
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conclusion. 

 

2. LITERATURE REVIEW AND HYPOTHESES 

 

2.1 Literature review 

2.1.1 Green supply chain management（GSCM） 

Green supply chain management refers to refers to the integration of internal and external environmental 

factors in the process of supply chain management in order to achieve the goal of improving company’s 

performance
[3]

. Early GSCM research focused only on internal organizations, for example, Darnall (2008)
[12]

 

only discusses the internal environmental management system. With the deepening of social labor division, 

suppliers and manufacturers are increasingly connected, and the influence of supplier activities on 

manufacturers’ green management is becoming more and more obvious. For example, Foxconn Group promotes 

environment management system (EMS) for highly polluting suppliers. By the end of 2011, more than 99% of 

suppliers have established an EMS, and played a huge role in energy conservation and pollution reduction of 

Foxconn Group. More and more scholars have also proposed that supplier environmental management should be 

incorporated into manufacturing companies’ GSCM activities
[10][13]

.  

Therefore, GSCM studied in this paper includes both internal environmental management and supplier 

environmental management
[14]

. Internal environmental management mainly refers to a series of environmental 

management activities carried out independently within the organization, including the promotion of 

environmental certification (such as EMAS, ISO14001), social certification (such as SA8000, OHSAS1800), 

implementation of relevant emission reduction and energy reduction plans and so on. The supplier 

environmental management is mainly to integrate suppliers into the company's green supply chain management, 

including formal assessment, monitoring and auditing of suppliers, training of suppliers and related education to 

improve sustainability performance
[15][16]

. 

2.1.2 Operation capabilities 

Operation capabilities reflects the effectiveness of the company’s operations management process, and is 

expressed as a timely response capability, while quality management capability and risk management capability 

are two important aspects of operation capabilities playing important roles in GSCM
[2]

. Through GSCM, 

manufacturing companies can reduce product defects and waste by improving advanced green manufacturing 

technologies and total quality management, and improve quality management capabilities, which in turn affects 

operational performance. On the other hand, it can effectively reduce the risk of institutional punishment and the 

uncertainty of the manufacturing process, improve the risk management capability, and enhance the flexibility 

of manufacturing companies. 

Quality management capability refers to the ability of a company to improve and control the quality of 

products and services through the implementation of total quality management, to enhance the usability of 

equipment through the implementation of a comprehensive production maintenance plan, and to combine 

self-quality assessment with benchmarking learning. Risk management capability mainly refers to the ability to 

establish specialized work groups and contingency plans, to clarify the responsibilities of different departments 

and employees, and to predict, monitor, identify, respond to and manage supply chain environmental risks with 

their suppliers. 

2.1.3 Operational performance 

Scholars commonly used indicators including cost, quality, innovation, customer service, flexibility and 

delivery time, delivery speed to measure operational performance. This article will continue to use the 

predecessor's measurement indicators, including product quality and reliability, batch flexibility, product 
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customization, and product distribution speed
[4][17]

. 

 

2.2 Hypotheses 

According to RBV, the company’s resources and capabilities have significant impact on its performance. 

Companies have developed operation capabilities in the long-term operational management process. Such 

capabilities are often scarce, valuable, and non-replicable, which is important to enhance operational 

performance. Recent studies have also validated this view. For example, Wiengarten and Pagell (2012)
[18]

 focus 

on internal environmental management, and indicates that internal environmental management can not only 

meet the requirements of environmental regulations, but also enhance the quality management capabilities to 

effectively improve operational performance, including cost, flexibility and delivery. It’s found that the 

company’s internal environmental management is the main source of the quality advantage. In the process of 

learning to reduce environmental pollution and recycling waste, companies will produce “spillover effect” and 

enable companies to obtain higher quality advantages and enhance product quality and reliability. 

At the same time, through internal environmental management, companies adopt clearer and safer 

production procedures, which reduces the possibility of operational disruption risks and enhances the 

detectability of risks, that is, enhances the companies’ risk management capabilities. The implementation of 

environmental standards such as EMAS and ISO14001 complies with the requirements of environmental 

regulations, reduces the manufacturing company’s pressure risks such as suspension of production and 

rectification caused by institutional factors
[19]

, so that manufacturing companies can continue to operate. In 

summary, we assume that: 

H1: internal environmental management has significant positive influence on operational performance 

through improving quality management capability. 

H2: internal environmental management has significant positive influence on operational performance 

through improving risk management capability. 

The outsourcing trend of manufacturing companies makes their product quality and production risks 

closely related to upstream suppliers
[13]

, which in turn affects their operational performance
[11][20]

. The 

outsourcing trend has led suppliers to control the quality of raw materials and product components to a large 

extent, which affects the product quality and reliability. By strengthening supplier environmental management, 

manufacturing companies can fulfill process coordination and information sharing with suppliers and control the 

of unqualified product parts, as well as to achieve timely supply, reduce waste in transportation and 

manufacturing processes, and increase their quality management capability, thereby improving product quality 

and batch flexibility. 

In addition, a slight move in one part may affect the situation as a whole in supply chain, and the 

environmental management problems of suppliers may also lead to production disruption crisis of 

manufacturing companies. Therefore, manufacturing companies who conduct supplier environmental 

management and work together with suppliers to improve the environment, are conducive to enhancing their 

risk management capability and therefore improving the sustainability of their operations
[21]

. In addition, 

supplier environmental management can also enable manufacturing companies to more flexibly respond to 

changes in market demand, enhance risk management capability, and finally enhance product customization 

capabilities. In summary, we assume that: 

H3: supplier environmental management has significant positive influence on operational performance 

through improving quality management capability. 

H4: supplier environmental management has significant positive influence on operational performance 

through improving risk management capability. 
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 3. METHODOLOGY 

 

3.1 Questionnaire design 

This article uses the sixth round of International Manufacturing Strategy Survey (IMSS-VI). which was 

initiated in 1992 by the London Business School and Chalmers University of Technology, in collaboration with 

researchers in the international community who focus on manufacturing strategy research, practice and 

performance, the project launched research every 4-5 years and now the six round research have been conducted 

in 2013-2014. The survey mainly included 931 manufacturing plants from 22 countries, covering various 

aspects of the manufacturing strategy, including GSCM, quality management, risk management, supplier 

integration capabilities, as well as company’s financial performance, operational performance etc. The 

questionnaire indicators are derived from multiple maturity table with very high credibility and uses 5-point 

Likert scale. The specific measurement index is shown in Table 1 below. 

 

Table 1 Measurement index 

Latent variable Number Observed variables Reference 

Internal 

environment 

management 

SM1a Implementation level of environmental certification (e.g. EMAS, ISO14001) 

Zhu and Geng(2006)  

Teuscher et al. (2006) 

SM1b Implementation level of social certification (such as SA8000, OHSAS1800) 

SM1c Implementation level in reducing energy and water consumption projects 

SM1d 
Implementation level in reducing pollution emissions and developing water 

resources recycling projects 

SM1e Implementation level in occupational health and safety management system  

Supplier 

environment 

management 

SM1f 

The company formally assessed, monitored and audited the process of 

supplier's sustainable development performance evaluation through 

established guidelines and procedures. 
Krause et al. (2000) 

Zhu et al.(2011) SM1g 
The company pays attention to the training of suppliers in the aspect of 

sustainable development. 

SM1h 
The company and suppliers are working together to improve their 

sustainable development performance. 

Operation 

performance 

B6a Products quality and reliability 

Gonzalez-Benito and 
Gonzalez-Benito 

(2005); Paulraj (2011) 

B6b Flexibility 

B6c Customized capability 

B6d Delivery speed 

Quality 

management 

capability 

Q1a 
The company can carry out quality improvement and control (such as total 

quality management, 6 Sigma project, and quality discussion group). 

Yang et al. (2011) 

 
Q1b 

The company can improve equipment utilization (including total production 

and maintenance projects). 

Q1c 
The company can carry out benchmarking / self-assessment (such as quality 

award, EFQM model). 

Risk 

management 

capability 

R2a 

The company can prevent operational risks (such as selecting a more reliable 

supplier, adopting clearer and safer procedures, preventive maintenance, 

etc.). 

Zsidisin et al. (2001) 

Kleindorfer and Saad 

(2005) 

R2b 
The company can detect operational risks (such as internal or supplier 

monitoring, inspection and tracking). 

R2c 
The company is able to respond to operational risks in time (for example, 

alternative suppliers, extra capacity, alternative transportation). 

R2d 
The company can quickly recover from operational risks (such as special 

working groups, contingency plans, clear responsibilities). 
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3.2 Variable measurement 

The following sections discussed the construct validity and reliability. Specifically, reliability was 

examined through Cronbach’s α, and the construct validity was examined through convergent validity and 

discriminant validity as illustrated in the following sections. 

3.2.1 Reliability 

The reliability test is used to test the consistency and reliability of the test results. The commonly used 

reliability measure is Cronbach’s α. When the Cronbach’s α is larger than 0.7, indicating that the reliability is 

acceptable. In this paper, SPSS20.0 is used to test the reliability of the scale. The results show that the 

Cronbach's α coefficient of each measure of the scale is higher than the criterion of 0.7 and the overall reliability 

is 0.933, showing good reliability. The Cronbach’s α is shown in Table 4 below.  

3.2.2 The convergent validity 

The convergent validity can be examined by factor loadings, the composite reliability, and the average 

variance extracted (AVE). In other words, the loading should be highly loaded and statistically significant in 

measuring variables with at least 0.7 of factor loadings. For AVE the values should be at least 0.5 for each 

construct, and at least 0.7 of the composite reliability. In Table 2 below, the results show mostly above the 

recommended valued mentioned before, so the convergent validity is accepted. 

 

Table 2 The reliability and convergent validity analysis 

variables items Cronbach’s α 
Factor 

loading 
AVE C.R 

Internal environmental 

management (IEM) 

SM1a 

0.884 

0.742 

0.620 0.891 

SM1b 0.737 

SM1c 0.835 

SM1d 0.808 

SM1e 0.81 

Supplier environmental 

management (SEM) 

SM1f 

0.770 

0.620 

0.537 0.774 SM1g 0.820 

SM1h 0.744 

Quality management 

capability (QMC) 

Q1a 

0.854 

0.795 

0.668 0.858 Q1b 0.863 

Q1c 0.792 

Risk management 

capability (RMC) 

R2a 

0.890 

0.768 

0.673 0.892 
R2b 0.863 

R2c 0.839 

R2d 0.809 

Operational 

performance (OP) 

A1a 

0.807 

0.843 

0.511 0.801 
A1b 0.833 

A1c 0.594 

A1d 0.536 

 

3.2.3 The discriminant validity 

In the literature of SEM, the discriminant validity is defined as the degree of set of items can differentiate a 

variable from other variable in the model. In other words, the construct’s items should have variances between 

them more than the variance shared with other constructs. Test of discriminant validity criterion was suggested 
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by Fornell and Larcker (1981)
[22]

. The below Table 3 has a diagonal line of elements represent the square roots 

of AVE with the correlation of the constructs below that. Therefore, the comparison can be taken place between 

that diagonal and off diagonal lines. The most diagonal line values are greater the other in the rows and columns 

values and the discriminant validity can be confirmed.  

Table 3 Correlations of Discriminant Validity 

  SEM IEM RMC QMC OP 

SEM 0.787     

IEM 0.982*** 0.733    

RMC 0.741*** 0.639*** 0.817   

QMC 0.857*** 0.816*** 0.699*** 0.820  

OP 0.453*** 0.419*** 0.448*** 0.497*** 0.715 

Note: ***: p<0.001; **: p<0.01; *: P<0.05 

 

4. RESULTS 

In view of the high correlation between internal environmental management practices and supplier 

environmental management practices (correlation coefficient is 0.982, P < 0.001), some scholars have found that 

internal environmental management and external environmental management practices have a mutual driving 

effect, in order to avoid the mutual influence of these two variables, we will test the mediating effect of internal 

environmental management and supplier environmental management and operational performance respectively. 

In order to test hypotheses H1 and H2, a SEM for internal environmental management, operational 

capabilities, and operational performance is set, χ2/df=2.325<3, RMSEA=0.044<0.05, CFI=0.981>0.9, 

GFI=0.961>0.9, NFI =0.968>0.9, AGFI=0.943>0.9, the model fitting index is good, suitable for further analysis. 

In the absence of quality management capability and risk management capability (model 1 in Table 5 below), 

internal environmental management has a direct positive impact on operational performance with a path 

coefficient of 0.374 (P < 0.001). After adding quality management capability and risk management capability 

(model 2 in Table 6 below), internal environmental management has a positive impact on quality management 

capability (β=0.872, P<0.001) and risk management capability (β=0.708, P<0.001). Quality management 

capability and risk management capability have a positive impact on operational performance, while internal 

environmental management has a negative impact on operational performance under the influence of the two 

capabilities. The path coefficient is -0.287 (P<0.05), but the total effect of management on operational 

performance is 0.402, which is still positive in general, indicating partial mediating effect exists, so H1 and H2 

are partially supported. 

In order to test the hypothesis H3 and H4, a structural equation model for supplier environmental 

management, operational capabilities and operational performance is set, χ2/df=2.468<3, RMSEA=0.047<0.05, 

CFI=0.980>0.9, GFI=0.967>0.9, NFI=0.967>0.9, AGFI=0.948>0.9, the model fitting index is good, suitable for 

further analysis. In the absence of quality management capability and risk management capability (model 1 in 

Table 4 below), supplier environmental management has a direct positive impact on operational performance 

with a path coefficient of 0.418 (P < 0.001). After adding quality management capability and risk management 

capability (model 2 in Table 4 below), supplier environmental management positively impacts quality 

management capability (β=0.878, P<0.001) and risk management capability (β=0.768, P<0.001). After adding 

quality management capability and risk management capability, there is no longer a significant direct 

relationship between supplier environmental management and operational performance (β=-0.229, P>0.05), 

which proves that supplier environmental management is completely transformed into quality management 

capability and risk management capability, which further affect operational performance, so H3 and H4 are 
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supported. 

Table 4 The mediation model of GSCM and operational performance 

Internal environmental management model Model 1 Model 2 

IEM→QMC - 0.872*** 

IEM→RMC - 0.708*** 

IEM→OP 0.374*** -0.287* 

QMC→OP - 0.590*** 

RMC→OP - 0.246*** 

Indirect effect - 0.689*** 

Total effect - 0.402*** 

Supplier environmental management model 

SEM→QMC - 0.878*** 

SEM→RMC - 0.768*** 

SEM→OP 0.418*** -0.158 

QMC→OP - 0.541*** 

RMC→OP - 0.240** 

Indirect effect - 0.659*** 

Total effect - 0.659*** 

Note: ***: p<0.001; **: p<0.01; *: P<0.05 

 

5. CONCLUSION AND DISCUSSION 

 

5.1 Main conclusions 

The above empirical research results prove that the operation capabilities play different roles in different 

GSCM. Internal environment management are partially turned into quality management capability and risk 

management capability, to improve company’s operational performance, while supplier environmental 

management is completely transformed into quality management capability and risk management capability, 

thus has positive impact on company’s operational performance. 

Internal environment management are partially turned into operation capabilities to improve company’s 

operational performance. This conclusion partly confirms previous scholars’ research results , indicating that 

companies can invest their resources into internal environmental management to directly affect its operational 

performance, such as establishing formal occupational health and safety management system can enhance the 

health of employees, thereby improves employee productivity and distribution efficiency
[12]

. Another part of 

internal environmental management needs to be translated into operation capabilities to affect operational 

performance. 

Surprisingly, after eliminating the mediating effect of operation capabilities, internal environmental 

management has a direct negative impact on operational performance. A reasonable explanation is that the 

motivation for manufacturing companies to carry out internal environmental management may be to meet the 

environmental standards and requirements, so as to obtain the “legality” of continuing production
[12][16]

. This 

kind of GSCM can't really improve the performance of the company
[6]

 even if it improves the operational 

capability to some extent. 

Supplier environmental management must be fully transformed into quality management capability and 

risk management capability to improve operational performance. By auditing, evaluating, and urging suppliers 

to implement GSCM, manufacturing companies can get more environmentally-friendly raw materials, enhance 
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their quality management capability, and improve their operational performance. In addition, the manufacturing 

company improves the environmental protection requirements of suppliers through supplier environmental 

management, avoids the risk of suppliers suspending production and rectification, and enhances their risk 

prevention capability, which is conducive to the continuous operation and flexible production. 

 

5.2 Managerial implications 

Firstly, “supply chain competes, not companies”. In order to improve operational performance, it is often 

not enough for manufacturing companies to only focus on their own green development. Supplier environmental 

management must be included in the scope of green development. 

Secondly, operation capabilities play an irreplaceable role in the relationship between GSCM and 

operational performance. Manufacturing companies should focus on the development of operation capabilities 

in their daily operations to improve their operational performance. 

Thirdly, some manufacturing companies take GSCM out of institutional pressure, but the manufacturing 

companies must learn to turn this institutional pressure into its motivation to optimize internal management and 

improve performance. If manufacturing companies only take GSCM in order to meet environmental protection 

policies, the increased cost brought by such coping policies may exceed the benefits brought by GSCM, and 

finally achieve counterproductive results. 

 

5.3 Limitations 

This paper only studies the role of internal environmental management and supplier environmental 

management in business performance. However, the content of GSCM is very rich, including green design and 

green cooperation with customers. In addition, this paper separately studies the impact of internal environmental 

management and supplier environmental management on operational performance, but in reality, the two often 

interact to affect business performance. 
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Abstract: Several studies have highlighted the adverse consequences of information system (IS) overuse. To expand the 

knowledge on this heated topic, this paper aims among the first to explore the association between nomophobia, a 

manifestation of smartphone excessive use, and life satisfaction mediated by psychological wellbeing, as well as academic 

performance. On the other hand, this paper also targets the reverse procedure, namely if life satisfaction mediated by both 

psychological wellbeing and academic performance prompts nomophobia. To empirically test the established model, a 

big-scale systematic random sampling over 10 thousand responses is plan to implement. The survey questionnaire collected 

demographic information and actual grade-point average (GPAs), as well as responses to scales including the nomophobia, 

psychological wellbeing (consisted of perceived stress, depression, and loneliness), and life satisfaction. 

 

Keywords: smartphone usage, nomophobia, psychological wellbeing, life satisfaction, academic performance 

 

1. INTRODUCTION 

Smartphone, considering as the latest IS evolution, has not only taken the place of cellular phone, but to 

some degree has also substituted other mobile devices by right of its property of mobility and integration, 

having been becoming an indispensable component of human beings 
[1]-[2]

. For example, the latest data from 

China Internet Network Information Center presents that as of June 30, 2018, the number of Internet users in 

China has been 802 million, with a penetration rate of 57.7%. More importantly, among them, the number of 

mobile Internet users was 788 million, accounting for 98.3% of the Internet users (CNNIC, 2018). Meanwhile, 

smartphone ownership among Chinese users increased by 4.7% compared to that of 2017 (CNNIC, 2018). In 

addition, in terms of online time, the average weekly online time of Chinese netizens was 27.7 hours, 0.7 hours 

higher than that at the end of 2017 (CNNIC, 2018).  

The usage of IS innovations, including smartphone overuse, have exerted a series of adverse effects on 

individual psychological wellbeing 
[3]-[4]

, such as technostress, anxiety, fatigue and distress, loneliness and 

depression; as well as academic performance 
[1], [5]

, such as distractibility, decreasing GPAs, lower class scores, 

and less learning time. Furthermore, one of the profoundly negative consequences of smartphone overuse posits 

addiction 
[6]-[7]

, also dubbed nomophobia, which is derived from “no mobile phobia” 
[8]-[9]

, considering as a 

psychiatric disorder involving new-tech (King et al., 2013). Nomophobia was defined as “a situational phobia 

related to agoraphobia and includes the fear of becoming ill and not receiving immediate assistance” 
[8, p. 28]

. 

Additionally, a hand of scholars have explored the associations between Internet addiction and video game 

dependency, as well as relative implications 
[11]

. Also, the work of predecessors have so far manifested that 

compulsive use of smartphones enable make psychological disorders happen 
[12]-[13]

. 

A number of studies on the dark side of smartphone usage are available, many of which focus on the 

relationship between smartphone usage and physical & psychological wellbeing 
[3]-[4],[14]-[15]

, or between 

smartphone usage and academic performance
[1], [5]

. On the other hand, many scholars explored the relationships 
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between psychological wellbeing and life satisfaction 
[16]

, as well as academic performance and life satisfaction 
[17]

. Also, there exists some studies considering the associations between smartphone usage and life satisfaction 
[5]

. Even though, several studies explored how nomophobia was triggered 
[6]

, to the best of our knowledge, there 

is a lack of research that considers nomophobia instead of smartphone usage, associated with other three factors 

simultaneously in one integrated conceptual framework. For instance, although psychological wellbeing and 

academic performance are of importance in affecting individual life satisfaction, will nomophobia actually exert 

impact on people’s psychological wellbeing and academic performance? Even though individual who 

excessively uses smartphone has been identified by their resulting lower life satisfaction, is the effect of 

nomophobia mediated by psychological wellbeing and academic performance? What about the reverse? Our 

study aims to answer these questions. Specifically, it explores how nomophobia, which is triggered by 

smartphone excessive use, shape life by applying psychological wellbeing (including perceived stress, 

depression and loneliness) and academic performance as key mediators. 

 

2. THEORETICAL HYPOTHESES 

 

2.1 Nomophobia 

Excessive use of smartphone is in all possibility indicative for problematic smartphone usage or the 

forerunner for nomophobia 
[6], [18]

. Nomophobia was viewed as a manifestation of IS excessive use 
[6], [10], [18]

, 

deemed as the equivalence of smartphone addiction 
[19]

. Furthermore, frequently using mobile phone positively 

affected the occurrence of cellular phone addiction 
[20]

, which was verified by Geng et al. 
[21]

’s idea that long 

duration of mobile phone usage would trigger individual fatigue, in turn self-control decline or loss, thus 

elevating the possibility of mental dependency on mobile phone.  

Furthermore, smartphone is playing an integral role among student communities even in class or other 

learning-orientation occasions 
[1]

. According to the work of Kuroki et al. 
[22]

 conducted among college students, 

approximately one-third of them suffer from nomophobia. Also, Çakir et al. 
[23]

 investigated the prevalence of 

nomophobia among college students and found that their nomophobia levels are above moderate level, based on 

average score. In another work, Yildirim et al. 
[24]

’s findings manifested the high level for nomophobia 

prevalence among young adults. Nomophobia behaviors enable to alter people’s day-to-day habits, and 

especially those who have been experiencing nomophobia may undergo adverseness in their academic 

achievement 
[23], [25]

.  

There is literally blank in IS literature studying the association between nomophobia and psychological 

factors, stress, depression and loneliness for example. However, there are a number of relative studies in the past 

two decades. Specifically, sampled 387 college students, Chiu 
[26]

 has proved that such predictive constructs as 

social self-efficacy, family pressure and emotional stress positively contribute to the likelihood of being caught 

in smartphone addiction. Similarly, compulsive smartphone usage exerts positive impact on technostress, which 

derived from information & communication overload 
[27]

. Lee et al. 
[13]

 found the evidence that both compulsive 

usage of smartphone and technostress are positively associated with psychological traits covering locus of 

control, social interaction anxiety, materialism and the need for touch. 

 

2.2 The dark side of smartphone usage on psychological wellbeing and academic 

performance 

Many studies have concluded the adverse consequences of smartphone usage on people’s psychological 

wellbeing. Nevertheless, research investigating nomophobia and psychological wellbeing is limited. There is 

evidence of a positive relationship between problematic cell phone use and psychological problems. For 
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example, high levels of Internet use have been associated with anxiety 
[28]-[30]

. Additionally, Problematic cell 

phone use has been described as an addiction-like behavior leading individuals to use the cell phone 

compulsively 
[31]

. compulsive mobile-phone usage has found to result in psychological wellbeing symptoms 

including depression and somnipathy 
[14], [32]

. For the retired older group, there existed a positive contribution of 

Internet use to mental wellbeing, where Internet use decreased the probability of a depression state by one third 
[33]

. What is more, through a longitude study, Kraut et al. 
[34]

 suggested that Internet excessive use was related to 

the increase of users’ loneliness and depression, as it would reduce duration and communication between 

individuals and family members, as well as their social circle, thereby debasing psychological wellbeing. 

Several studies have found evidence of the negative effects of smartphone usage on students’ academic 

performance 
[1], [35]

. For instance, Rosen et al. 
[36]

 identified the negative impacts of smartphone multitasking on 

students’ academic performance. Jacobsen and Forste 
[37]

 found that using electronic media including cell phone 

negatively affected the self-reported GPAs among freshmen.  

Given the diverse functions of smartphone, scholars have been increasingly exploring the behavioral 

influences of specific smartphone usage on academic performance, such as Facebook, Internet surfing, and 

video games. For instance, Karpinski et al. 
[35]

 found the negative association of social networking sites (SNS) 

and grade point average (GPA), while smartphone multitasking played the moderator role in the association. 

Similarly, Junco & Cotten 
[38]

 found that using social media (such as Facebook), as well as text messaging, in the 

occasions of learning-related activities resulted in lower GPAs. Additionally, low levels of Internet use have 

been associated with improved academic performance 
[39]

. Playing video game has been proved associated with 

lower GPAs 
[40][41]

. On the contrary, Chen and Tzeng 
[42]

’s findings presented that female users with high level of 

Internet engaging in information seeking and chatting got better academic performance than those of low level, 

however felt more depressed than those of low level. 

Based on previous studies
[36]-[38], [43]-[44]

, multi-tasking can be considered as an explanation for the negative 

association between smartphone usage and academic performance. As reported by Jacobsen and Forste 
[37]

, over 

two-thirds of college students use electronic media while conducting study-related activities. Similarly, Junco & 

Cotton 
[43][38]

 found that messages texting and social media (Facebook) checking were general in studying 

occasions, which interfered with schoolwork 
[43]

, and negatively impacted overall GPAs 
[38]

. The work of Wood 

et al. 
[44]

 manifested that multi-tasking with any of the technologies examined exerted negative impacts on 

learning. More specifically, aiming to explore the influence of multitasking, the study findings of Rosen, Carrier 

et al. 
[36]

 shown that respondents typically got distracted by electronic media including Facebook and texting in 

less than six minutes after initiating a studying session. Obviously, smartphone is such an integrated gadget 

commonly accessed with all of functions associated with augment in multi-tasking while decline in academic 

performance. 

 

2.3 Impacts of academic performance and psychological wellbeing on life satisfaction 

Life satisfaction was described as ‘‘a judgmental process in which individuals assess the quality of their 

lives on the basis of their own unique set of criteria’’ 
[45, p. 164]

, which was deemed as prediction of multitudinous 

life outcomes covering physical and psychological wellbeing, marital satisfaction, social capital and so on 
[46]-[47]

. 

Life satisfaction has so far been found associations with smartphone usage 
[5]

. Also, Dienlin et al. 
[48]

’s work 

indicated that conversing via SNSs, as well as instant messengers (IMs), has a mainly reinforcing effect, while 

communicating via SNSs enables to increase life satisfaction several months later, appearing to be plausible as 

SNSs have been viewed as the perfection of attaining informational support 
[49]

. 

Moreover, for the point of this study, it is suggested that judgments of life satisfaction are affected by 

success or failure in life domains of importance. Considering the community of college students, academic 
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performance has been viewed as one eventful domain of life which acts influentially in judgments of life 

satisfaction 
[17],

 
[45]

. 

Besides, many scholars found the influence of specific psychological factors on people’s life satisfaction 
[16]

. For example, from a cross-culture study, Matheny et al. 
[50]

 confirmed the negative association of perceived 

stress and life satisfaction. Similarly, Extremera, Durán, & Rey 
[51]

 suggested that individual in with lower level 

of perceived stress was also found to occupy higher level of life satisfaction. Another study 
[52]

 reported that 

without considering academic success or failure, students perceived positive stress have positive relation to their 

life satisfaction. Among the individuals with spinal cord injury, there were significant negative actor impacts of 

loneliness and positive actor impacts of relationship quality on life satisfaction, while loneliness demonstrated 

reciprocal relationships with life satisfaction over time 
[53]

. 

To the best of our knowledge, there almost leaves a blank of research to explore the possible association 

between nomophobia and individual life satisfaction. However, nomophobia is triggered by problematic phone 

use. To some extent, if smartphone usage has negative effect on academic performance while has positive on 

psychological factors, such as stress and anxiety, then nomophobia may exert an indirect, negative impact on life 

satisfaction. 

Based on the aforementioned research findings, this study is going to catch two targets. One is to explore 

the association between nomophobia and psychological wellbeing, which in turn affects life satisfaction. The 

other is to explore the association between academic performance, which is influenced by nomophobia, and life 

satisfaction. Accordingly, a theoretical framework was established, among which psychological wellbeing is 

measured by three second-order formative factors, as shown in Figure 1. Therefore, we postulate: 

Hypothesis 1: Smartphone usage positively triggers the development of nomophobia. 

Hypothesis 2: psychological wellbeing mediates the relationship between nomophobia and life satisfaction. 

Hypothesis 3: Academic performance mediates the relationship between nomophobia and life satisfaction. 

Hypothesis 4: There was a zero order correlation between nomophobia and life satisfaction. 

 
Figure 1. Theoretical framework 

 

3. PROPOSED METHODOLOGY 

We plan to conduct a big-scale survey more than 10 thousand responses to validate these hypothesized 

associations, in order to maximize the robustness of the research results. The questionnaire is composed of six 

separate sections, including one for demographic information, another for academic performance, and four 

separate research instruments, encompassing the smartphone usage scale, the nomophobia scale, the 

psychological wellbeing scale (including three formative constructs of perceived stress, depression and 
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loneliness) 
[54]

 and life satisfaction scale. Measurement items are adapted and developed based on previous 

studies 
[47], [55]-[60]

.
 
For data analysis, we will opt for Structural Equation Model (SEM) analysis to validate 

measurement model, as well as structural model. 

 

4. EXPECTED CONTRIBUTION 

Responding to call for the mediating effects of psychological wellbeing and academic performance to 

interpret the black-box mechanism between nomophobia and life satisfaction, this study contributes to 

human-machine relationships by embracing the dark side of smartphone usage. This study is among the first to 

uniquely address how nomophobia triggered by smartphone overuse affects life satisfaction of individuals, as 

well as how the mediating mechanism of multidimensional psychological wellbeing and academic performance 

in the association of nomophobia and life satisfaction. The pattern in our study yield new insights on the 

relationship with the perspective of life satisfaction which is a uniquely novel contribution in IS literature. 

Practically, this study could offer educational institutions guidelines about the interaction of IS use, 

psychological wellbeing, academic performance and life satisfaction. 
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Abstract: NeuroIS is a hot topic of research in recent years, and cognitive neuroscience has found a new way to 

explain the underlying causes of human behavior in the field of information security research. By searching the 

research status of cognitive neuroscience in information security behavior research, we found that the number is 

gradually increasing, and the most frequently used neurocognitive tools are fMRI, EEG and eye tracking. Then a 

brief description of the application of each tool. Through combing the existing literature, it is found that 

cognitive neuroscience has become an important research subdomains in the information security behavior, and 

the research context has been clarified, which has provided guidance for subsequent research. 
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1. INTRODUCTION 

The concept of NeuroIS was proposed by Dimoka, Pavlou et al. at the 2007 International Information 

Systems Conference, an interdisciplinary field of research between neuroscience and information systems
[1]

. 

Cognitive neuroscience theories, methods, and related neuroscience tools can guide the research of information 

system behavior, complement the existing information system research methods, and cognitive neural tools can 

also provide objective data which questionnaires, archival data and other traditional research methods difficult 

to obtain
[2]

. The research on the neural mechanism of the tools of cognitive neuroscience is the help of the 

research on behavior and emotion in the field of information systems and is getting more and more scholars in 

the information field. 

With the interaction between cognitive neuroscience and information systems, information security 

scholars have begun to study the neural mechanism of information security behavior in recent years. The reason 

is that with the development of information technology and people's dependence on information technology, 

information system security has become a research hotspot in the field of information systems. Existing research 

has gradually recognized that individual users play an important role in the security of information systems 

because users are the weakest link in system security, user negligence or deliberate behavior can lead to security 

threats to information systems. However, most information security behaviors and motivations of users in 

existing research are based on self-reported interviews and surveys, and many factors make this kind of 

self-reported survey biased, which affects the correctness of scholars' research on information security behavior, 

such as information security. People in the background usually do not admit their unethical behavior or make a 

distorted record of behavior in consideration of their image or work in the organization
[3]

. Although cognitive 

neuroscience has supplemented this problem and the rapid development of information system security behavior 

research has been promoted, but the behavioral research of cognitive neuroscience in information security is still 

in the early stages of development. Therefore, summarizing the research topics, research methods and research 

status of cognitive neuroscience in the field of information security have great significance for clarifying the 

research and carrying out research on NeuroIS in the future. This paper combs the development status of the 

field of NeuroSec, reviews and summarizes it. 

                                                             
* Corresponding author. Email: wangzy_20066@163.com (Zhiying Wang) 
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2. LITERATURE RETRIEVAL AND ANALYSIS 

We used key terms representing the field as a whole such as "information security & EEG", " security 

warning & NueroIS" and "phishing & eye tracking" et.al for our research; through the keyword search of 

Springer, EBSCOhost, AIS, ScienceDirect, EI, and other databases, a total of 18 papers using cognitive 

neuroscience in information security behavior research are found, and the result show research time is up to 

2011-2019. They are published in top journals and international conferences in the field of information systems 

such as MIS Quarterly, Journal of Management Information Systems (JMIS), Information Systems Research 

(ISR), Journal of Association for Information Systems (JAIS), and two of JMIS and JAIS. We also found that 

Bonnie Brinton Anderson published four related studies, Anthony Vance published three related research papers, 

and Qing Hu published two related research papers. As shown in Figure 1, through the review of the literature 

can be found that 2016 is the craze of the combination of information security behavior research and cognitive 

neuroscience. A total of six papers have been published, and 2017 has begun to decline, but it is still a 

continuous research topic. 

 

Figure 1. Number of published papers on neuro-information security in 2011-2019 

In the study of cognitive neuroscience, there are many measurement tools support scholars to collect and 

measure data to obtain neurophysiological information from the brain, skin, and cells. Mainly include functional 

magnetic resonance imaging (fMRI), electroencephalography (EEG), eye tracking (ET), and functional 

near-infrared spectroscopy (fNIRS). Because of their different functions, in actual research, research the tools 

are usually selected according to the characteristics of the tool itself and the needs of the experiment. The more 

commonly used tools are fMRI, EEG and ET. The literature on cognitive safety neuroscience in 2011-2019 can 

be found in the use of cognitive tools by scholars, as shown in Figure 2. 

 

Figure 2. Number of uses of cognitive neural tools in information security research in 2011-2019 

It can be found that in the current research, the frequency of use of ET, fMRI, and EEG is not much 

different, and the specific reason is the practicality and advantage of these tools. The application of each of the 

above cognitive neuroscience tools will be described below. 
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3. ET IN INFORMATION SECURITY BEHAVIOR RESEARCH 

ET accurately measures eye position and eye movement, including eye gaze, pupil dilation, gaze time, and 

area of interest. ET is a highly regarded neuroscientific research tool. Its advantage is that it can measure human 

visual activity with high precision and time precision, and record the visual observation of the subject during the 

experiment sequence of activities. Using the eye tracker, the trajectory and hotspot of the eye movement can be 

drawn, and the temporal and spatial characteristics of the eye movement can be visually reflected. The line of 

sight of the subject and focus area is measured, as shown in Figure 3.  

 

Figure 3. Heat map drawn by ET technology[4] 

ET currently has a very wide range of research applications in the field of information systems. In terms of 

web design, eye movement research can optimize the web interface design through eye movement hotspots and 

trajectory maps that users pay attention to, to attract the attention of users. Except for web design, eye 

movement research has also progressed in the field of information systems such as human-computer interaction, 

advertising marketing, and reading. 

Studies have shown that users are vulnerable to malicious information, such as phishing attacks, prompting 

users to install malware or accessing compromised websites. At the same time, users are often ignorant of 

software and system security warning light protection messages. Therefore, scholars in the field of information 

security have begun to study the user's visual focus on security warnings and other information to understand 

the user's attitude toward security warnings, as shown in Table 1. 

Table 1. Research status of ET in information security behavior 

Author Topic  Participants Amount Conclusion 

Bonnie B.Anderson[4-6] 
Security warning 

ignored 

College 

Students 
102 

Participants' attention to safety warnings 
decreases over time, and polymorphic 

warning styles reduce this compliance 

Anthony Vance[7, 8] 
Security warning 

ignored 

College 

Students 
62 

Habituation is a factor that causes users 
to ignore information security warnings. 

Polymorphic warnings can reduce the impact 

of habituation. 

Mohamed Alsharnouby[9] 
Phishing message 

ignored 

College 

Students 
21 

Viewers rarely pay attention to tips for 

dangerous information such as webpage 

fishing 

G. Susanne Bahr[10] 
Safety pop-up 

information 

College 

Students 
12 

Users are annoying and annoying about 

the security pop-ups, thinking that they have 

interrupted their tasks, and more polite 
warnings will get more attention. 

Aiping Xiong[11] Web phishing Adult 320 

Even if the security information is 

highlighted in the domain bar, users still lack 
the ability to detect phishing information. 

As shown in Table 1, the current research status of eye-moving technology in information security behavior 

focuses on the user's behavioral responses to security warnings, phishing messages, etc. Using ET technology, 

researchers can find warnings that users are facing information security tips. This helps explain the user's safety 

response behavior and guides safety warnings and pop-up design. 
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4. EEG IN INFORMATION SECURITY BEHAVIOR RESEARCH 

When the human brain performs cognitive activities, the brain position will react differently, and the 

generated EEG signals will be different. With the strength and distribution of the electromagnetic signals in the 

brain of the subject, it can be inferred that the brain is cognitive the status of the activity process. Based on this 

principle, EEG is a psychological and physiological 

measure of the post-synaptic potential of the scalp. By 

placing the measured click tool at a specific location on 

the scalp, the vertebral neurons indicated from the cortex 

collect the sum of the cerebral cortical activity throughout 

the cognitive process, and then measure the position of 

each electrode with the fluctuation of the reference 

electrode. The situation is compared. In neuroscience tools, 

EEG has a high temporal resolution, can reflect the 

changes of the active process through the potential activity, 

and is presented in the form of waveforms and topographic 

maps, as shown in Figure 4. 

The advantage of EEG is that the price cost is lower than other cognitive neural tools, and the experimental 

paradigm and operation are simple, which can increase the number of subjects and enhance the scientific 

rationality of data. Researchers use EEG to study users and can obtain EEG waveform data such as joy, 

frustration, and other cognitive states according to the brain reaction of the subjects to conduct more scientific 

research in the field of information systems. This brings a new research idea to the field of information security.  

Table 2. Research Status of EEG in Information Security Behavior 

Author Topic  Participants Amount Conclusion 

Dongmei Han[13] 
Brain sensitivity to 

information security  
Adult  12 

The left hemisphere and beta waves are highly 
sensitive to safety messages and are a sign of risk 

assessment. 

Anthony Vance[12] 
security risk perception 

and behavior prediction 

College 

Students 
62 

Self-reporting has a limited role in predicting 
information security behavior, and security behavior is 

affected by many factors. 

Bridget Kirby[14] 
Impact of security 

violation decisions 
Adult 40 

In information security violation 
decision-making, morality influences decision-making 

through neurological mechanisms, and rewards also 

influence security decisions. 

Qing Hu[15, 16] 
Security pop-up 

information 

College 

Students 
12 

Self-control ability affects information security 

decision-making, high self-control ability, brain 

nerves are more active in security decision-making 

It can be seen from Table 2 that the current research on EEG in information security behavior is mainly 

when the user makes safe behavior decision-making, and the brain nerve activity process fully reflects the user's 

cognitive process and decision-making behavior in information security behavior. It is the true response of the 

brain's neural mechanism, and the research methods such as self-reporting have deviations in this respect, which 

provides a basis for the use of neurocognitive tools in the field of information security. 

 

5. FMRI IN INFORMATION SECURITY BEHAVIOR RESEARCH 

Since the data of the EEG measurement tool reflects the activity history of the brain in the cognitive 

process, more emphasis is placed on the change in the time dimension during the research process, which has a 

strong temporal resolution, and in spatial resolution, Understanding the cognitive mechanisms of specific 

regions of the brain is measured by functional magnetic resonance imaging (fMRI). FMRI is a neuroimaging 

method that measures brain activity based on blood oxygen level-dependent (BOLD) contrast based on changes 

 

Figure 4. EEG topographic map[12] 
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in blood flow. 

 

Figure 5. Image of brain activity under fMRI technology[17] 

When a specific task activates a certain brain area, the energy consumption and oxygen supply to the area 

will increase significantly. By tracking the physiological parameters of blood supply oxygen or energy changes, 

you can know which part of the brain is more excited and active when the brain is engaged in specific tasks and 

tasks. As shown in Figure 5，the fMRI based on the blood oxygen level dependent (BOLD) signal can obtain a 

full brain functional activity image with a spatial resolution at the millimeter level in a few seconds. 

Compared with EEG, fMRI is very demanding in experimental design and experimental environment, and 

the cost of its experiment is very expensive, but due to its non-invasive experimental methods, data analysis 

methods are the mature and high spatial resolution. Features are important tools for explaining the neural 

mechanisms and mental states of human behavior, especially when self-reporting is unreal for some reason. 

Therefore, the application value of fMRI in the field of information security will be very important. In past 

research, it is found that there is a deviation between the self-report and the actual behavior of the user's safety 

behavior. The reason for this deviation may be psychological factors and the environment. Causes and other 

reasons. Therefore, the use of neuroscience tools to study the brain cognitive response of users in safe behavior 

is an important focus of current information security, as shown in Table 3. 

Table 3. Research Status of fMRI in Information Security Behavior 

Author Topic  Participants Amount Conclusion 

Bonnie B .Anderson[18] Security warning ignored 
College 

Students 
25 

Static safety warnings are less active in the 
brain under habituation, and more polymorphic 

warnings 

Anthony Vance[7, 8] Security warning ignored 
College 

Students 
16 

Polymorphic warnings can increase the user's 
attention to safety warnings while resisting the 

effects of habituation 

Jeffrey L. Jenkins[19] Security warning ignored 
College 

Students 
24 

Dual-task interference is the cause of the 
user's security warning response capability, and 

reasonable limits on security warnings can improve 

responsiveness. 

David Eargle[20] 
The impact of emotions on 

safety warnings 

College 

Students 
23 

Emotional warnings can further affect a user's 
ability to respond to security warnings 

Merrill Warkentin[17] 
Fear appeals response to 

security threats 

College 

Students 
17 

Fear appeal theory can't attract users' 

reactions, and the method of focusing on threats is 

more attractive. 

 

 Ajaya Neupane[21] 

Differentiate phishing and 

respond to security 

warnings 

College 

Students 
25 

The brain has a highly functional connection 

to security testing, and brain activity is highly 

correlated between phishing and security warnings. 
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6. RESULTS 

Although the investment in information security technology is increasing year by year, users are still the 

weakest link in information security. Therefore, the user's security behavior has become a topic of concern for 

information security scholars. In the existing research, most of the research data come from the subjective 

consciousness survey methods such as self-report, but it is difficult to obtain objective and real behavior data. 

But often the actual behavior under information security is a more important research variable than intent, and 

the intention is not directly related to behavior. Therefore, cognitive neuroscience provides new insights and 

perspectives for studying information security behaviors and cognition. It can be seen from Table 1, Table 2 and 

Table 3 that the research on information security behavior of cognitive neuroscience mainly focuses on the 

response behavior and neglect behavior of security warning, phishing webpage message and pop-up message. 

The participants are almost all college students, and the number is generally around 20. Future research can 

expand the research topic and scope by referring to the current research situation, such as using other 

occupations as subjects to discuss the applicability of current research. 

When studying information security behaviors, the measurement of actual safety behavior data limits the 

development and verification of the theory. First, the target of the investigation report will deviate from the true 

behavioral response due to environmental, gender or self-efficacy, resulting in the final result. deviation. Second, 

although there is a strong relationship between the user's intention and the actual information security behavior, 

the measurement and use of behavioral data is still the most important method to consider behavior. Given these 

factors, neurocognitive science tools can help with information security behavior research as follows: 

(1) ET. ET focuses on the visual tracking trajectory of the eye to record the visual focus points and motion 

trajectories of the user in the corresponding information security warnings, the development of information 

security decisions, etc., and the users recorded by the eye tracker perform safety behaviors. Data such as 

eye-gazing area and length of stay respond to the subconscious psychological cognitive response and 

preferences of users in information security behaviors and can guide the design and management of information 

security interface design and security alarms. 

(2) EEG. EEG and ERP are an important basis for studying information security violations and response 

behaviors. In information security behavior research, the user's safe behavior is the real activity in the brain is a 

key factor to break with the current research, based on The self-reporting and investigation forms will be 

distorted because of the psychological factors of the respondents, but the EEG can use the waveform of the brain 

to truly reflect the real data of the user in the safe behavior, and can be used by the information security scholars 

in the user's safe behavior. Motivation and responsiveness research have brought important help. 

(3) fMRI. In the field of information security, emotion and trust are very important factors. Many studies 

have pointed out that factors such as emotion and trust are important factors for users to influence the security 

behavior of users. Compared with EEG, fMRI can more clearly collect the active state of brain regions in user 

safety behaviors. It is an important tool to study topics such as user information security response behavior, 

irregular will, information security compliance, and security warning neglect. 

 Considering the advantages of fMRI in spatial resolution and the advantages of EEG in temporal 

resolution, as well as the visual tracking characteristics of ET on the ocular nerve. Combining multiple 

neuroscience tools to measure and analyze is a key idea for future research on information security behaviors 

and cognitive processes. 

 

7. CONCLUSION 

Neurocognitive science has opened up a new paradigm for studying information security and has formed a 

certain academic influence in the field of information security research. The data obtained by neuroscience tools 
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is based on subjective physiological phenomena and other scale data, which solves the subjective influence of 

survey access, observation and self-report in previous information security research. By searching for the laws 

and relationships of these data, researchers can more accurately capture the influencing factors and laws under 

the phenomena and information security behaviors. It is the information security compliance, information 

security violations, security neglect and in the future information security research. An important reference for 

the study of safety behaviors influenced by factors such as trust and emotion.  

This paper reviews the research status of cognitive neuroscience in the field of information security. By 

using the neurocognitive science tools ET, EEG and fMRI as clues to analyze information security research, it is 

found that the application of neuroscience in the research of information security behavior has gradually 

attracted the attention of researchers. The reason is that cognitive neuroscience can mine data such as 

physiological signals and behaviors, and a more subjective and thorough explanation of the hidden factors that 

affect the safe behavior of users' information. By summarizing the existing research, we can find that the main 

hotspot of current neuroscience research on information security behavior is to reveal the user's behavior when 

warning messages such as security warnings and phishing information and analyze the neural mechanism of 

users ignoring and responding to security warnings. The active state of the brain at the time of behavior provides 

a more realistic study of information security behavior research. However, it can also be found that the current 

themes of neuroscience in the field of information security are relatively simple. Through the summary of the 

current field in this paper, follow-up research can be extended on the theme of current information security 

behavior, with the advantages of neurocognitive tools in data collection, revealing the objective facts of more 

information security behaviors. 

The shortcoming of this paper is that it only studies and summarizes the mainstream tools in the field of 

current neural information systems. It does not make a statement about other cognitive neural tools. The next 

step is to make cross-applications in the field of cognitive neuroscience tools and information security. A more 

comprehensive summary and research. 
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Abstract: Big data represents a new era in data exploration. Less is known on how big data impact on supply chain 

resilience. This paper explores the relationship between big data and supply chain resilience with considering the mediating 
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complexity moderate the relationship in a negative direction. 

 

Keywords: Supply chain resilience, Big data, Supply chain visibility 

 

1. INTRODUCTION 

In a more global world supply chain disruptions such as natural disasters, political turmoil, fuel crises, 

diseases and terrorism have a greater geographic dispersion
 [1]

. At the same time, supply chains are designed to 

reduce costs through tighter coupling and reduced inventory levels creating greater vulnerabilities. Building a 

more resilient supply chain aims at minimizing the devastating effects of risks. However, most of the existing 

literature focuses on conceptual discussions, definitions and constructs of supply chain resilience (SCRES) and 

offers limited guidance on how to achieve it
 [2]

. To build and operate a resilient supply chain, it is crucial to 

understand which firm resources and how they benefit on SCRES 
[3]

. The review paper summarizes 24 different 

SCRES strategies and conclude that information technology is an indispensable resource for most of these 

strategies
 [4]

. With IT development, the field of “big data”, characterized by increasing creation of massive 

amounts of data through an extensive array of several new data generating sources, has emerged as the new 

frontier According to information richness theory, greater amount and richer information will be more effective 

for dealing with uncertainty
[5]

. Therefore, big data improves the ability of firms to see through and monitor the 

entire supply chain, which can help to identify potential threats, signal potential disruptions and improve 

resilience. So far, the relationship between big data and SCRES has not been addressed, especially no empirical 

evidence is documented in the literature. Our research aims to fill this research gap by investigating the question: 

how does big data influence SCRES? We argue that big data as a resource improves visibility and subsequently 

SCRES. Additionally, we investigate the contingent effect of supply chain complexity on the relationships 

between big data and SCRES as supply chain complexity creates greater uncertainty
 [6]

and therefore a situation 

where big data has an even larger effect on improving SCRES. 

In developing our paper, we define SCRES as the capability of a firm’s supply chain to proactively plan 

and prepare for unexpected events, respond adaptively to disruption and recovery from them by maintaining 

continuity of the supply network operations. We consider big data as data volume and variety which show the 

ability of a firm to capture data in a large amount from different sorts of sources and formats, and contain 

multidimensional data fields
 [7]

. Visibility is regarded as the extent to which the information shared and 

knowledge of the status entities transiting the supply chain, captured in timely messages about events
 [8]

. 
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Regarding supply chain complexity, we relate to the number of suppliers of buyers
 [9]

. 

This study contributes to offer theoretical reasoning and empirical evidence of the relationship between big 

data and SCRES with considering the mediating effect of visibility and the moderating effect of supply chain 

complexity. It is one of the first in-depth studies that explore how big data influence SCRES. In this paper, 

contrary to most papers dealing with the subject of resilience, we provide managers insight to understand how 

the decisions and practices they apply, the resources that they build upon contribute to the resilience of the 

supply chain to which their firm belongs. This insight is useful to help them to prioritize data capturing further 

adapt efforts on the face of complexity. 

 

2. THEORETICAL BACKGROUD AND HYPOTHESES DEVELOPMENT 

 

2.1 Big data 

Big data represents a new era in data exploration but as a concept it is nascent, and its origins are uncertain. 

Laneyand other people suggested that Volume, Variety, and Velocity (the Three V's) are the three dimensions in 

data management, which have become the common framework to describe big data
 [10]

. Volume refers to the 

amount of all types of data generated from different sources. Variety refers to the structural heterogeneity in a 

dataset. Technological advances allow firms to collect various types of structured data (traditional text/numeric 

information), semi-structured data, such as XML and RSS feeds and unstructured data (audio, video, images, 

text and human language). Velocity refers to the rate at which data are generated and the speed at which it 

should be analyzed and acted upon. The first two dimensions are connected to the data capturing of firms while 

velocity more focuses on data analytics. While some researchers have explored the linkage between the 

implementation of big data analytics and competitive advantage
 [11]

, there is limited empirical research on big 

data capturing. However, as stated by Pat Helland from Microsoft: “If you have too much data, then ‘good 

enough’ is good enough”. One of the fundamental reasons for big data phenomenon to exist is the current extent 

to which information can be generated and made available
 [12]

. Thus, in the research we focus on volume and 

variety in data capturing. 

 

2.2 Supply chain resilience 

Most definitions of SCRES consist of two dimensions: one is to reduce the possibility to be disrupted 

before the turbulence, the other is to respond and recover rapidly post the disruption
 [13]

. Wieland & Wallenburg 
[14]

 summarized it similarly into mitigating of vulnerabilities in a proactive or reactive manner. Therefore, 

SCRES refers to “the adaptive capability of the supply chain to prepare for unexpected events, respond to 

disruptions, and recover from them by maintaining continuity of operations at the desired level of connectedness 

and control over structure and function” 
[15]

. By following this definition, our study focuses on both preparation 

and response phases as part of resilience. 

 

2.3 Supply chain visibility 

Supply chain visibility has been conceptualized by prior studies as a capability to facilitate the prediction of 

risks and to reduce the negative impacts of a supply chain disruption
 [16]

. Visibility is concerned with the 

information flow in terms of inventory and demand levels within the supply chain at a given time and enables 

supply chains to be more transparent based on information technology 
[17]

. With extensive visibility in place, 

organizations have a smoother information flow and can quicker access and share information between partners 

in their supply chain. In this paper, supply chain visibility is regarded as an ability for a company to acquire 

knowledge of the status of operating assets and the environment in the supply chain as well as to detect the 
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status of the supply chain
 [18]

. 

 

2.4 Supply chain complexity 

Supply chain complexity is considered as the context variable to change the environment in which supply 

chain activities works and makes managing supply chains more challenging. Various researchers have 

developed lists of supply chain complexity sources, i.e. solely supply base complexity, the manufacturing plant 

or a two-stage supply chain. Our research focuses on the complexity derived from inter-organizational 

characteristics of a supply chain including upstream and downstream complexity. Sociotechnical systems, like 

supply chains, are considered to be complex when they are “made up of a large number of parts that interact in a 

non-simple way” 
[19]

. This definition motivates to consider supply chain complexity as the amount of entities 

engaged in the supply chain. To be more specific, we see supply chain complexity as being related to the 

number of suppliers and buyers
 [9]

. 

 

2.5 Hypotheses development 

A large volume of a wide variety of data can provide better insights into a changing environment. By being 

capable of observing these changes in the environment or (potential) disruptions of the supply chain, a firm can 

alter its strategy or processes like changing their product mix to act upon these changes. The benefit of gathering 

huge amounts of data includes the creation of hidden information and patterns through data analysis and it is 

expected that a firm can interact with its supply chain partners by using these data. The data from different 

resources such as APS, RFID, sensors, smartphones or social networks would help to improve operational 

efficiency and order, part and product traceability. By improving tangible-products traceability, organizations 

can see from one end of the supply chain to another. Therefore, if a firm has integrated their IT 

interorganizationally, the capabilities of altering its product flows will be enhanced, which leads to a better 

capability to adapt or respond towards (potential) disruptions and thereby enhancing SCRES. Thus, we posit the 

following:  

H1. The implementation of big data capturing is positively related to supply chain resilience. 

Ngai et al. 
[20]

 find that the importance of ICT competence to an organization depends on the scale of the 

organization. For example, a small-scale organization has a comparatively simple supply chain and may 

therefore not require advanced ICT competence to support SCRES. In contrast, in a large-scale organization 

with a sophisticated supply chain, advanced ICT competence is extremely important to support SCRES. 

Therefore, it implies that the influence of big data capturing capability changes with the sophistication of the 

supply chain. More suppliers and buyers in a supply chain contribute to a higher level of supply chain 

complexity with a more complex construction. To manage supply chain complexity, more ‘information 

generation and dissemination’ is needed
 [21]

. Thus, we expect the following 

H2. Supply chain complexity moderates the positive relationship between big data capturing and 

supply chain resilience, such that the relationship becomes stronger when supply chain complexity is 

higher. 

Grounded in RBV(Resources based view) and DCT(Dynamic capabilities theory), Brusset and Teller
[3] 

develop a theoretical model to indicate that resources in the supply chain firstly improve lower-order capabilities 

e.g. supply chain visibility and then the operational capabilities such as resilience. Similarly, Brandon-Jones et al. 
[6] 

argue from the RBV perspective that SCRES can be understood as performance outcomes and supply chain 

visibility is regarded as capability that may reduce the negative impacts of a supply chain disruption. According 

to the RBV, organizational capabilities defined as a higher order construct which relies on the resources 

influence performance or lead to sustained competitive advantage
 [22]

. Thus, big data capturing implementation 
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regarded as a kind of IT resources firstly improves supply chain visibility and then benefits SCRES. A large 

volume of a wide variety of data can accelerate and visualize flow of information, products and finance. This 

attribute indicates that big data capturing implementation would enhance the visibility of a supply chain as it 

makes it possible to visualize and see through the chain based on its positive impact on traceability, forecasting, 

and information flow. Furthermore, improved supply chain visibility capability may reduce both the probability 

and impact of a supply chain disruption and therefore lead to enhanced resilience 
[6]

. Thus, 

H3: Big data capturing has a positive relationship with supply chain resilience via supply chain 

visibility. 

Figure 1 summarizes the hypotheses in the conceptual model of this study. 

 

 

Figure1 Conceptual model 

 

3. METHODOLOGY  

A survey was developed and administered to test the hypothesized relationships between the constructs. 

The measurement of big data capturing implementation includes two aspects: volume and variety by following 

the definitions of Wamba et al.
[23]

. The items used to measure SCRES and visibility were adapted from Wieland 

& Wallenburg 
[14]

. Supply chain complexity is measured as the numbers of suppliers and buyers
 [9]

. The original 

survey questions were translated from English to Chinese and then back to English by SC academics to ensure 

that the contents of the English and Chinese texts are aligned. 

Furthermore, we invited several academic researchers in the field of Operations Management to edit and 

improve upon the questions. Pilot tests were taken for the Chinese questionnaire. The informants were asked to 

provide feedback on the readability of the questions, confusion of questions and any mistakes. Meanwhile, their 

completion time was recorded. 

The initial target population is based on the data pool of one of the largest Chinese survey online platform 

(www.sojump.com). This online survey platform has 2.6-million companies in its data pool. Sojump.com is a 

top professional survey site in China. It achieves very high reliability by controlling the uniformity of IP 

addresses, accounts and respondents’ detailed information. Sojump.com partners with its respondents, who are 

dispersed in various industries. We selected respondents based on the following criteria: 1) at least 50 employees 

in the company, 2) respondents are in a supply chain-related position, and 3) respondents are from 

manufacturing firms that have their own production lines. The starting population was collected in the following 

sectors via NACE code: Manufacture of food and beverages (C.10-11), Manufacture of chemicals and chemical 

products (C.20), Manufacture of electrical equipment (C.27), Manufacture of motor vehicles, trailers and 

semi-trailers/ other transport equipment (C.29-30), Manufacturer of textiles (C.13), Manufacture of other 

non-metallic mineral products (C.23). 

Based on the data pool from sojump.com, we originally distributed 380 surveys. The target respondents 
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were reached through social media and/or email. Within four weeks, 157 questionnaires were returned and 142 

of those questionnaires are valid. The respondent rate is therefore 37.37%. To check for differences between 

early and late responders, a one-way ANOVA analysis was conducted on two control variables, firm size and 

firm turnover. The 30 earliest and 30 latest respondents were selected to conduct comparisons. The results were 

(1) firm size: F = 0.572, p = 0.685 > 0.05; (2) firm turnover: F = 0.573, p = 0.671 > 0.05. From the p-value, 

there is no significant difference between the responses, therefore, non-response bias is not considered a 

problem with the data (Karlsson, 2010).  

 

4. DATA ANALYSIS  

To determine the quality—i.e., the validity and reliability—of our multi-item constructs, we conducted an 

exploratory factor analysis (EFA). Kaiser-Meyer-Olkin (KMO) examines sample adequacy, while Bartlett’s test 

examines relationships between items. The model corresponds to a KMO value of 0.912, which indicates a 

satisfactory adequacy for factor analysis. The p-value of Barlett’s test is <.001, which indicates correlated items 

for each factor. In addition, a principal component analysis (PCA) was conducted to test the retention of factors. 

The factor loadings are commonly accepted when they exceed a .40 standard, which means that it is not 

necessary to remove items to improve model fit. Finally, we checked Cronbach’s alpha value, which determines 

the reliability and consistency of a set of items. An acceptable Cronbach’s alpha value should exceed .70. The 

result of the principal-component analysis is presented in Table 1. 

Table 1. Factor analysis 

Items 1 2 3 

F1: Big data capturing Cronbach’s α = .844 

Collect business data from traditional systems (like ERP, transport management system, etc.) .597   

Collect data from mobile devices (e.g., smartphones, laptops, POS, etc.) .664   

Collect data from social media (e.g., Wechat, Webo, etc.). .562   

Records structured data (e.g., Transactional data, Time phased data). .584   

Records unstructured data (e.g., video, audio, networking data ) .741   

Records semi-structured data (e.g., web-log) .774   

F2: Supply chain visibility Cronbach’s α = .753 

We have information systems that accurately track all operations.  .740  

We have real-time data on location and status of supplies, finished goods, equipment  .753  

We have effective Business Intelligence gathering programs.  .688  

We have regular interchange of information among suppliers, buyers, and other external members  .599  

F3: Supply chain resilience Cronbach’s α = .889 

Systematic identification of sources for such disruptions.   .716 

Assessment of both own risks and risks of important suppliers and buyers.   .648 

Assigned persons responsible for the management of such risks.   .644 

Continuous monitoring of developments that might promote such disruptions.   .685 

Material flow would be quickly restored.   .738 

It would not take long to recover normal operating performance.   .708 

The supply chain would easily recover to its original state   .680 

Disruptions would be dealt with quickly.   .602 

Eigenvalue 1.4 1.07 7.934 

Percentage of variance explained (%) 7.776 5.943 44.077 
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5. RESULTS  

Multiple regression was used to examine the hypotheses. The individual variables and the variates were 

checked for linearity, homoscedasticity, and normality. The variance inflation factors associated with each 

regression coefficient ranged from 2.621 to 2.802, showing no relevant multicollinearity. The number of 

employees and annual sales are included as control variables. H1 refers to the direct effect of the 

implementation of big data capturing and SCRES. The result shows big data capturing has a significant impact 

on SCRES (β=0.622, p < 0.01), thus H1 can be accepted. H3 is tested following the approach suggested by prior 

researchers. First, big data capturing has significant relationships supply chain visibility (β=0.595, p < 0.01). 

Second, visibility has a significant positive effect on SCRES (β=0.247, p < 0.01). Finally, the results show that 

adding the mediator in the regression significantly reduces the effect of electronic 

linkages, as is confirmed by the Sobel test. The change of β-coefficient is from 0.622 (p < 0.01) to 0.475 (p 

< 0.01) shows that information sharing partly mediates the effect of big data capturing. Thus, H2a is supported. 

The result shows that the interaction effect between the big data capturing and complexity with SCRES is 

significant but the value of β-coefficient is negative (β=-0.134, p < 0.05), which partly supports H2. 

Examining the individual items of big data capturing results yields some additional insights. All the three 

data resources, which are collecting data from traditional systems, mobile devices and social media, have 

significant relationship with SCRES. The data captured from traditional systems has the strongest impact on 

SCRES (β=0.270, p< 0.01), followed by data from mobile devices (β=0.257, p< 0.01) and social media 

(β=0.235, p<0.01). Structured data (β=-0.341, p<0.01) improve SCRES more than semi-structured data 

(β=0.269, p <0.01) while unstructured data has no significant relationship with SCRES (β=0.079, n.s.). 

 

6. CONCLUSION AND DISCUSSION  

This paper explores how the implementation of big data capturing impact on SCRES. The results show that 

there is a direct relationship between big data capturing and SCRES. Meanwhile the impact of big data 

capturing on SCRES is mediated by supply chain visibility. With regarding to the influence of supply chain 

complexity, the result shows supply chain complexity moderates the relationship between big data capturing and 

SCRES but in a negative way, which means the higher the complexity the less the beneficial effects of big data 

capturing on SCRES, which is opposite to our hypothesis. When less capacity is available to generate and 

disseminate information with supply chain partners, it is expected that the firm has a reduced capability of 

acting and responding fast to changes in the environment. Even if the data has been captured to a large extent, 

employees working at firms which are facing high complex environments might find it difficult to act on this 

information. A possible explanation for this is that employees are overwhelmed by the amount of data being 

shared to such extent that sense-making of this data is hindered, therefore weakening supply chain flexibility 

capabilities. The result of detailed analysis indicates that the data captured from traditional systems or the 

traditional way (structured formats) contributes more than mobile devices or semi-structured format which are 

with more “big data” characteristics.  

Furthermore, it seems unstructured data e.g. video, audio, networking data does not benefit SCRES. These 

findings imply that organizations much convert data into valuable insights and later actions. The diversity of 

data types especially with “big data” characteristics is one of the challenges that organizations need to tackle in 

order to make value out of the extensive informational assets available today.  

We feel that progressing along the lines of this paper might be an interesting line of research that has both 

theoretical and managerial implications. As far as academic contributions, it helps understand the relationship 

between the implementation of big data capturing and SCRES and the role of supply chain visibility and 

complexity, which has not been explored before by empirical study according to our knowledge. For practicing 
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managers, our research could help better understand how to achieve more SCRES. 
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Abstract: Based on the case of DiDi travel platform event, we used the grounded theory to analyze the legitimacy crisis 

occurrence mechanism of internet car-hailing platforms organizational field. We found that, the institutional contradiction 

between public welfare logic and profit logic in the process of DiDi’s Institutional Entrepreneurship leads to the legitimacy crisis; 

the crisis event causes the government's supervision, media attention and consumer resistance, which ultimately leads to the 

deterioration and spillover of legitimacy crisis from DiDi to the whole internet car-hailing platforms organizational field.  
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1. INTRODUCTION 

As the increasingly prominent difficulty in urban taxi hailing and the increase of people's travel demand, 

the Internet+ car-hailing emerged at the right moment with the advent of the "Internet +" era. The emergence of 

online car-hailing not only makes travel more convenient, but also reduces the cost of taking a taxi. However, 

with the continuous fermentation of two vicious incidents of online car-hailing on May 6, 2018 and August 24, 

2018, online car-hailing has been criticized a lot in the recent waves of public opinion, and is now in the cusp of 

public opinion and under great pressure.  

From the perspective of strategic management, researchers believe that legitimacy is an important resource 

to help organizations obtain the resources they need for growth. This kind of resource is especially important for 

the emerging organization field of institutional entrepreneurship. The first reason is that the new industry has not 

formed unified standards and norms. Second, the external recognition of the new industry is low, and the new 

enterprise must effectively obtain the legitimate resources of the organization to achieve the effective way of 

organizational growth.  

Some literature pay attention on how entrepreneurship enterprises acquire legalization process 
[1]

, particular 

for the internet car-hailing issue 
[2]

 .But they do not answer, in the process of institutional entrepreneurship, what 

factors will lead to the emergence and deterioration of legitimacy crisis? Some literature study the dark side of 

organizational legitimacy 
[3]

, especially how the legalization lost effect the organization itself 
[4]

. But, based on 

the Qualitative Research we found that, when the legitimacy of the organization field is destroyed, all 

enterprises in the organization field will be seriously affected. Far less study is known about how does the 

legitimacy crisis of institutional spill over into the organizational field? In order to answer these questions, this 

paper, based on the institutional logic, used the research method of grounded theory, takes the online 

ride-hailing market led by DiDi as case, study the factors which lead to the emergence and deterioration of 

legitimacy crisis. Combined with the important background of China's "Internet+" and entrepreneurial 

development, this not only provides suggestion for the healthy and stable development of online car-hailing 

market, but also provides important scientific suggestions for the development of innovative and entrepreneurial 

enterprises in China.  
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2. LITERATURE AND THEORETICAL BACKGROUND 

2.1 Institutional Logic and Organizational Legitimacy 

Meyer et al. 
[5]

 pointed out that the core viewpoint of the neo-institutional theory is to obtain legitimacy 

based on organizational isomorphism, and then to obtain resources to ultimately realize the survival and growth 

of the organization. However, with the change of the times and the development of practice, the behavior of 

organizations to acquire legitimacy is gradually different. Traditional neo-institutional theory pays too much 

attention to the leading role of stable and single institutional logic 
[6]

. Although it can tolerate or adapt to the 

differences of organizational structure and strategic response under the pressure of legitimacy, it still can’t 

explain the differences of organizational legitimacy effectively. As a result, the theoretical study of Institutional 

Logic emerged at the historic moment. In recent years, the transformation and evolution of Institutional Logic in 

the organizational field has increasingly become the focus of attention of the theoretical circles 
[7]

. The evolution 

of institutional logic is driven by the differentiated collective action mode constructed by the initiative strategy 

of the actors and the utilization of resources under different institutional opportunities. Institutional logic 

emphasizes institutional pluralism. In the process of its evolution, we need to further study the impact of the 

contradiction of institutional logic on it. 

In the 1970s, the concept of organizational legitimacy with modern significance was first put forward by 

Morrel. In his opinion, the process of obtaining organizational legitimacy (i.e.legalization) means that "an 

organization can prove its right to survival to its peers or superior systems. This process continuously inputs, 

changes and outputs energy, matter or information. The definition generally accepted by academia is that 

"legitimacy refers to the activity of an entity in a system of norms, values, beliefs and meanings constructed by 

society that is regarded as a desirable, appropriate and appropriate universal perception or assumption". The 

study of legitimacy in the 21st century pays more attention to emphasizing organizational initiative , that is, how 

organizations use legitimacy as a resource or means to improve social performance.  

2.2 Organizational field 

The new institutionalism view of organizational analysis holds that the organizational field is an important 

unit between organization and society, which is used to analyze the relationship between institution and 

organization in the medium sense. It refers to a generally recognized area of institutional life, which includes key 

suppliers, resource and product consumers, regulatory agencies and organizations providing similar services or 

products. Its formation can be seen as a series of organizations affected by similar institutional forces, which 

interact and consult with other organizations around specific interests and objectives 
[8]

. Organizational field can be 

divided into mature field and emerging field according to field maturity. Mature field refers to those fields which 

are highly structured and whose organizational roles and rules have been established, while emerging field refers to 

those fields which are less structured, unstable organizational roles, fierce competition and high uncertainty.  

The formation of organizational field is mainly embodied in the acquisition of institutional legitimacy 

around three dimensions 
[9]

: firstly, the legitimacy of regulation mainly comes from the government's regulatory 

policies, laws and regulations, professional groups and standards formulated by some powerful organizations; 

secondly, the legitimacy of regulation is also called moral legitimacy, that is, to do the right thing, from social 

norms and values. Professionalization and socialization processes such as occupational standards, conventions, 

traditions and education and training force organizations to follow certain codes of conduct and norms, not just 

from the perspective of utilitarianism 
[10]

; third, cognitive legitimacy, that is, the degree of public understanding 

and awareness of something depends on the cultural consensus and understanding that constitute the social 

reality and understanding framework. Symbol: If a new product or service or even an industry is widely 

accepted by the public, it gains cognitive legitimacy
 [11]

. 
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3. METHOD 

3.1 Research method and sample 

This paper intends to use the case study method and grounded theory to discuss the above issues in depth. 

Reasons are as follows: Firstly, This paper attempts to explore the process mechanism of the evolution of this 

kind of institutional logic contradiction
 [12]

. Secondly, the evolution of crisis events is not the same in different 

stages. This paper focuses on the role of different actors in the fermentation of crisis events at different levels. 

Longitudinal case study can rank key events according to time, which is conducive to understanding the 

evolution of different institutional legitimacy crises and revealing their internal mechanisms . Grounded theory 

is a qualitative research method developed by Glaseret al. 
[13]

, aiming at establishing substantive theory from 

bottom to top from a large number of detailed data. Grounded theory is an outstanding representative of 

qualitative research with scientific and standardized operation process, and its theory is rooted in real data, 

which helps to produce a realistic and robust theory.  

This paper chooses DiDi as the research object because it meets the criteria of consistency with the 

research question. DiDi almost monopolizes the ride-hailing market in China, and its operating volume occupies 

a large market share. But due to frequent victimization of DiDi passengers, the company is facing a crisis of 

legitimacy. This case study is still in its early stages and we present preliminary findings and proposals for 

future research. 

3.2 Archival data 

Source 1: official website of the enterprise. The official website of the enterprise provides basic 

information such as introduction, development history, annual report, social responsibility and enterprise news. 

This study paid special attention to DiDi’s official website, and obtained 21 news reports through sorting out.  

Source 2: news reports on car-hailing and DiDi from Chinese mainstream media. On the one hand, through 

the search engines of these media websites, search by DiDi behavioral keywords, and then eliminate the news 

irrelevant to the research topic by reading the news headlines. News source media websites mainly include: 

phoenix finance and economics, SoHu news, People's Daily, Beijing news, Sina news and other mainstream 

media. On the other hand, search Chinese media news reports through Baidu search engine, and search 

"ride-hailing - DiDi" as the key word. By scanning the headlines, remove the news that is less relevant to the 

research content. A total of 32 news reports were collected. 

Table 1.  Archival data sources 

 The data source Name Site Number Data use 

01 Enterprise official 

website 

DiDi Enterprise official website in 

English and Chinese 

21 News articles, over 30,000 

words of documents 

coding 

02 Chinese media 

reported 

Baidu news 

search engine 

The world's largest Chinese 

news platform 

32 News articles, over 60,000 

words of documents 

coding 

 

3.3 Semi-structured Interviews 

In order to verify the second-hand data, this paper conducted semi-structured interviews with Chauffeured 

Car driver,Taxi driver and Car passenger, on the one hand, to provide more authentic and rich research materials 

for this study, and on the other hand, to inquire and reconfirm the ambiguous or even contradictory parts of the 

previous second-hand data. 
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Table 2.  Descriptive statistics of interviewees 

The interview 

object 

Recording 

time 

Number of 

research 

Number of 

interviews 

Respondents 

Chauffeured Car  

driver 

80 min 4 4 DiDi driver (3) Meituan driver (1)  

Taxi driver 15 min 1 1 Nanjing (1) 

Car passenger 60 min 4 4 Nanjing (4) 

 

4. DATA  ANALYSIS 

4.1 Background 

Uber officially launched its first App in San Francisco in October 2010. On July 14, 2014, Uber officially 

entered the Beijing market. In 2012, DiDi (predecessor of DiDi) and Kuaidi taxi platforms were launched in 

Beijing and Hangzhou respectively. In December of the same year, DiDi (the predecessor of DiDi) opened the 

booking function, which enables instant booking of taxis for tomorrow and even the day after tomorrow. In May 

2015, DiDi Kuaidi launched its platform, which operates vehicles at a lower price than private cars, with zero 

starting price. In July, DiDi began testing its "ride-sharing" system internally, making every seat on taxis, 

express trains and private cars an independent and marketable resource. Since then, more and more online 

car-hailing services have appeared.  

With the in-depth development of "Internet +", the development trend of online car-hailing is increasing. 

However, various problems have also come along. "May 2015 DiDi stewardess incident", "August 24, 2008 

Yueqing incident" and other crisis events have caused people to think about the legality and safety of online car 

hailing. On June 5, 2018, the ministry of transport, the central cyberspace administration office, the ministry of 

public security and other seven departments jointly issued relevant documents on the management of online 

ride-hailing, which clearly strengthened the joint supervision and control of online car-hailing in and after the 

incident. 

Table 3.  DiDi hitchhiking crisis events 

Code Time The event 

01 May 6, 2018 Zhengzhou stewardess killed by taxi 

02 August 24, 2018 Yueqing girl killed 

03 September 27, 2018 DiDi has announced that it will launch hitch-hikers nationwide indefinitely 

 

4.2 Data analysis 

Grounded theory is an effective research method to construct theoretical models based on qualitative data. 

In order to minimize subjective characteristics of qualitative data, this study collected data from a variety of 

sources to support each other and form a triangle of evidence, to improve the reliability and validity in the 

research of, See table 4 for detailed data sources. Coding is the core and key process of grounded theory, 

including open coding, axial coding and selective coding
 [14]

.  

The selective coding makes the typical sample present a relatively clear story line: the profit logic formed 

by DiDi in its development process conflicts with the original public welfare logic, resulting in a series of tragic 

events. To sum up, the structural model formed by DiDi crisis events in typical samples can be sorted out from 

the context of the relationship between core categories, as shown in figure 1. 

https://baike.baidu.com/item/5%C2%B76%E9%83%91%E5%B7%9E%E7%A9%BA%E5%A7%90%E6%89%93%E8%BD%A6%E9%81%87%E5%AE%B3%E6%A1%88/22572396
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Table 4.  Open coding process 

Definition Phenomena (Labeling) Conceptualization categorization 

a1: shared economic a17 ： Competition scares 

consumers 

A1：Good logic（a1 a24） 

A2：Money logic 

（a5 a7 a10 a23） 

A3：Government regulation（a19 

a25） 

A4：Consumer boycott（ a17 

a18 ） 

A5：Media attention（a15 a16 ） 

A6：Industry damage（a12 a13 

a14 a21） 

A7：Industry monopoly（a2 a14 

a20 ） 

A8：Social marketing（a3 a8 ） 

A9：Security issues 

（a6 a9 a10 a11 a22 ） 

AA1：Contradiction of institutional 

logic（A1 A2） 

AA2：Crisis event（A3 A4 A5） 

AA3The crisis of legitimacy（A8 A9） 

AA4：The legitimacy of enterprises in 

crisis is damaged（A6） 

AA5 ： The legitimacy crisis of 

organization field comes into being

（A6 A7） 

a2: industry monopoly a18：Online criticism, public 

boycotts 

a3: advertising does not 

correspond with reality 
a19：The government issues 

relevant documents 

a4: lack of social 
responsibility 

a20:lack of regulation 

a5 ： pursue traffic and 

valuation 

a21:Close inspection 

a6 ： People and cars don't 

agree 

a22:The entire recording 

a7：High yield for hitching a 

ride 

a23: stick a card 

a8 ： Social networking 

platform 

a24: Good thoughts 

a9：Disregard safety bottom 

line 

a25: Drops the rectification 

a10：Desire marketing  

a11：Growth of thinking  

a12：Low threshold operation  

a13 ： Drivers are of low 

quality 

 

a14：Cross-border part-timer  

a15：Meituan fights DiDi  

a16：The media do not like 

subsidised competition                                      

 

Institutional logic 
contradiction: 

welfare logic and profit logic

Legitimacy crisis of 
organization

Crisis event

Government 
regulation

Media attention

Consumer 
boycott

Legitimacy crisis of 
organizational field

 

Figure 1.  Institutional logic contradiction and legitimacy crisis 

 

5. FINDING  

5.1 Contradictions between Public Welfare Logic and Profit Logic.  

In May 2015, DiDi launched the DiDi express business with private cars as the object of appointment. The 

main purpose is to alleviate the shortage of transportation capacity in urban peak period by means of idle 

vehicles and transportation capacity, especially for consumers, which will bring about significant improvement 

in travel efficiency. As a result, DiDi positioned the DiDi express as a public service, through advocating public 

welfare, to change the government and the market's original understanding of DiDi . Then, in June 2015, DiDi 
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launched the DiDi hitch business, and creatively put forward the concept of “sharing green travel”, which 

coincides with the government's “green travel”, so it quickly gained the recognition of the government and the 

market, and its public welfare logic was successfully rooted in the widespread public awareness. 

The cases of suspected intentional homicide, rape and indecency by the owners of DiDi hitch are not the 

first, but DiDi is reluctant to give up the DiDi hitch. The reason is that the DiDi hitch is a few of its business 

lines with high cost-performance ratio and can continue to generate positive cash flow. For the sake of flow and 

money, DiDi use of desire marketing, soft pornographic propaganda, after the accident growth thinking 

overrides safety awareness, the crime behind the logic of making money is hard to write. On two occasions, the 

Ministry of Transport has pointed out that the excessive pursuit of flow and valuation, concern for the face of 

investors, and put social responsibility and passenger safety and interests behind. In the past, the DiDi hitch was 

a simple sharing mode. The owners did not want to make a living, nor did they spend more time on it. They just 

wanted to digest some expenses as much as possible. In the past, DiDi express only wanted to use idle private 

cars to relieve urban traffic pressure and make full use of idle resources. However, due to the contradiction 

between the system logic of "public welfare logic" and "profit logic", the DiDi express and the DiDi hitch have 

already violated the original intention of sharing and become a large-scale operation behavior, and the 

small-scale sharing mode has also become a general form without marginal restrictions. 

Proposition1: The Logical Contradiction which is Public Welfare Logic and profit Logic Contradiction, 

arise in the Institutional Entrepreneurship Process of DiDi.  

5.2 The Emergence of Legitimacy Crisis under Logical Contradiction  

The evolution of institutional logic is driven by the differentiated collective action mode constructed by the 

initiative strategy of the actors and the utilization of resources under different institutional opportunities. In the 

course of its evolution, different action strategies will produce vague areas of Institutional Logic in the short 

term, while the contradiction between the action strategies aimed at making money and the previous public 

welfare logic in the course of its evolution has led to a series of problems, such as monopolizing the market by 

DiDi, advertising not in line with reality, using the means of desire marketing, sacrificing the risk cost to achieve 

positive cash flow, etc. 

On September 2, 2016, the Ministry of Commerce held a regular press conference. Shen Danyang, a 

spokesman, said that the merger (DiDi and Uber) had not been declared to the Ministry of Commerce. At 

present, the Ministry of Commerce has launched an anti-monopoly investigation into the merger and conducted 

two interviews with DiDi ChuXing. On February 9, 2018, Shanghai traffic law enforcement authorities talked 

about DiDi, demanding that technical loopholes be corrected, that drivers be prohibited from canceling orders at 

will, and that taxi license plates be maliciously refused. On April 4, 2018, Shanghai traffic law enforcement 

authorities fined 100,000 yuan each for illegal passenger traffic in the online car market. On August 28, 2018, 

the National Development and Reform Commission, the Ministry of Transport and the Ministry of Public 

Security issued a circular, deciding to carry out a special management of serious dishonest behavior in the field 

of transportation travel; on August 31, 2018, the second joint inter-ministerial meeting of new forms of transport 

and co-supervision was held, and it was decided to carry out a comprehensive inspection of all online 

car-hailing and DiDi hitch platform companies throughout the country from September 5. The responsible 

person of Transport Services Department of the Ministry of Transport said that the online car booking industry 

is not an extrajudicial place, and ensuring passenger safety is the bottom line of the standardized development of 

online car-hailing. 

 Proposition 2： Institutional contradiction between public welfare logic and profit logic in the process of 

DiDi’s Institutional Entrepreneurship leads to the legitimacy crisis of institution. 
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5.3 Crisis Events and Crisis of Legitimacy 

Legitimacy refers to the universal perception or assumption that an entity's activities are considered 

desirable, appropriate and appropriate in a system of norms, values, beliefs and meanings constructed by society. 

In 1994, Aldrich and Fiol divided the dimensions of legitimacy into two categories: political legitimacy and 

cognitive legitimacy 
[12]

.Cognitive legitimacy refers to the dissemination of knowledge of new enterprises, while 

social and political legitimacy refers to the process of accepting new enterprises by key leaders, government 

departments and the public under certain laws and standards .It also points out that cognitive legitimacy plays an 

important role in a specific context. DiDi crisis events have a great impact on the government, the media, 

consumers' awareness of the legitimacy of their enterprises, and led to Legitimacy Crisis. 

Government regulation. On August 26, 2018, the Ministry of Transport, the Ministry of Public Security 

and other units interviewed the company and ordered it to immediately carry out a comprehensive rectification 

of the DiDi hitch business, accelerate the process of compliance, strictly adhere to the safety baseline, in fact, 

implement the main responsibility of the carrier's safety and stability management, ensure passengers' safety and 

legitimate rights and interests, and timely announce the rectification to the community. Media attention. On 

May 6, 2018, after the stewardess case, as of 22:00 on May 11, there were 963 posts related to this issue on 

WeChat Public Platform, most of which were comments on the latest developments of this event, apologies and 

rectifications of DiDi Company, and discussions on matters needing attention in the future. Mainstream media 

and related commercial websites have reported and followed up on this issue in an all-round way. More than 300 

media websites, including Netease, Sina, Tencent, China Networks, Beiqing and others, have entered and 

reported the incident. Consumer boycott. From the current situation of online media reports and comments, the 

main points of view of the media and netizens are as follows: First, appeal to provide information about the 

suspect Liu Mou, and request the police to seize the suspect as soon as possible. The second is to make positive 

and negative comments on the company's apology and reward for seeking Liu Mou's behavior. The third is to 

comment on the legitimacy and potential harmfulness of online car-hailing. Fourthly, some media and Internet 

Big V made ambiguous reports and comments on the follow-up of the incident, even appeared to launder the 

land for the criminals, causing a large number of netizens to criticize and forward comments.  

Proposition 3：the crisis event play a catalyzing role that cause causes the government's supervision, media 

attention and consumer resistance, which ultimately leads to the deterioration and spillover of legitimacy crisis 

from DiDi company to the whole internet car-hailing platforms organizational field. 

 

6. CONCLUSION  

Based on the institutional logic, we used the research method of grounded theory, takes the online 

ride-hailing market led by DiDi as case, study the factors which lead to the emergence and deterioration of 

legitimacy crisis. The study found that, the institutional contradiction between public welfare logic and profit 

logic in the process of DiDi’s Institutional Entrepreneurship leads to the legitimacy crisis of institution; the crisis 

event causes the government's supervision, media attention and consumer resistance, which ultimately leads to 

the deterioration and spillover of legitimacy crisis from DiDi company to the whole internet car-hailing 

platforms organizational field. 

We suggest several potentially fruitful avenues for future research. First, this paper chooses the 

organizational field of online car booking as the research object. Although it is representative, it also has some 

limitations on the research conclusions. Therefore, the subsequent research can break through the analysis of 

single case, through the comparison and synthesis of multiple cases, establish a more general and accurate 

theory. Secondly, the online car-hailing industry is a monopoly industry, which has certain particularity. Second, 

when using grounded theory, case data are mainly qualitative data, and there is subjectivity of researchers in the 
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coding process. Quantitative research methods can be used to test the results in future research.. 
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Abstract: With the collecting and publishing data about consumers purchasing and browsing products at the platform of 

online, this data prodives new ways to better understand the consumers search behavior before purchase. How to base on 

consumers online search behavior and simutaneously consider offline experience costs is worth studying. An optimal method 

based on the utility of the attribute of product is proposed. The proposed method follows steps below. Firstly, based on the 

multi-attribute utility theory, the overall utility of product is calculated by using ratings data. Secondly, the overall utility is 

combined into the original sequential search model to find the optimal selection strategy. Thirdly, the candidate product sets 

arranged in descending order of the reservation utilities are finally obtained. Finally, taking the online ratings data provided 

by a comprehensive automobile website as an example, lastly the proposed method is simulated and compared with other 

method. The result shows that the proposed method is feasible and effective. 

 

Keywords: sequential search model, multi-attribute utility theory, product selection strategy, earch cost 

 

1. INTRODUCTION 

With the rapid development of the Internet, most online platforms provide a rating function (comment, 

word of mouth) for product or services. Such as JD, Taobao, Douban, Automobile Home and so on. Many 

scholars are studying how to use online rating or evaluation information to provide quality services to 

consumers. Some scholars have found that online rating information can effectively improve customer 

repurchase rate and loyalty 
[1-2]

, using rating information to shorten the brand relevance of consumers’ 

purchasing decision-making process 
[3]

. Research shows that taking reviews as a source of decision information 

can reduce the risk associated with purchasing decisions. Studies have shown that online rating information or 

comment information plays an important role in purchasing decisions 
[4-5]

. Therefore, it is a worthwhile research 

to support consumers to make product selection decisions based on online ratings. 

Product selection process is an important part of the purchase decision making and it has a direct impact on 

the purchase results. This process can be seen as an optimal sequential search with different expectations and 

uncertainties. Consumers decide to stop searching, which may be attributed to the inefficiencies or high search 

costs of next search 
[6-7]

. 

Search cost is the time and effort that consumers spend on searching for goods. Search theory believes that 

lower search costs leading to an increase in search behaviors. Assuming the search cost is zero, the rational 
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consumer will search for all the options and choose the one with the most greater real utility. In contrast, when 

the search cost is infinite, then the consumer will not search for any of the alternatives.  

For example, a consumer plans to buy a car. In general, he or she will obtain the relevant information 

through the professional online car information platform, and choose N models of cars as an alternative. The 

costs of this initial information filtering is generally considered to be relatively low, even near to zero. However, 

making purchase decisions in N alternatives, consumers also need to conduct more in-depth search surveys on 

these alternative vehicles. Because it is only to test-drive to understand the true effect . In theory, the car that 

was test-drove, then consumers can choose the one that suits them best according to their preferences. However, 

in the actual situation, test-driving all alternative set are not the best strategy due to various costs (such as traffic 

expenses, time and so on). 

Therefore, consumers usually develop an action plan: First, all the alternative cars based on the information 

they know are sorted (depending on the strategy, such as random sorting, sort by expected utility). Then, test 

drive the first of the alternative cars. Every time customer test-drive a car, there is a certain cost to pay. If 

customer think that this car is more suitable than all the remaining vehicles, this one can be chose. Otherwise, 

continue to spend a certain amount of time to test-drive next car. At this time, the consumer can compare the 

testing-drive with the test-drove, and can choose the one with the highest utility or continue to test-drive. This 

cycle finish until the purchase decision is made. Then, assuming that the consumer is completely rational and 

able to evaluate the cost of searching for each commodity, whether there is an optimal test drive strategy to 

maximize the utility of the consumer is a problem worth studying. 

 

2. REVIEW OF THE LITERATURE 

when consumes search for product or service information online, a similar problem arises: which strategy 

can maximize the utility during sequential search process. Researchers have studied the methods of product 

ranking based on online rating data 
[8-9]

. Li et al (2014) researched the problem of ordering product based on 

online rating information, and proposed an online product ranking method based on social network analysis. The 

method solves the problem of inconsistent online rating information rating group. Liu et al (2017) used 

sentiment analysis and intuitionistic fuzzy sets to sort the items after processing the online comment information. 

Most of the existing research do not study how to select product based on online rating information from the 

perspective of behavioral economics and rarely considering consumers’ search cost while searching for product 

information. According to economic theory, search cost is a key factor in determining the scope of consumer 

search activities. Therefore, when the expected marginal profit of the search is lower than the marginal cost, the 

search should be stopped 
[10-12]

. Most research focused on identifying search costs and models 
[13]

 . Developing a 

structured approach that uses integrated data to estimate the distribution of consumer search costs 
[14]

 . Using 

comprehensive data and estimated a search model (search under a fixed alternative) in the automotive market 

environment 
[15]

 . Using behavioral data viewed and purchased by users to analyze which classic search model is 

more in line with observed data patterns 
[16]

 . Model based on user clickstream data, including product attribute 

information and user purchase information. However, few studies have used rating information to model user 

search behavior. This paper present a novel method to model the decision-making process of consumer product 

selection based on rating information, and provide decision-making basis for consumers to choose product.  

 

3. MODEL BUILDING AND DEVELOPMEN 

 

3.1 Utility and search costs 

A multi-attribute utility function based on utility theory, which is a model that can fully describe 
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consumers’ purchasing decisions based on multiple attributes 
[17-18]

. 

Assuming that each item has l attributes, and the score of j item attribute k is jkx , then item j can be 

represented as a vector ),,,( 21 jljj xxxJ  composed of l pieces of jkx . 

Suppose
jkx has v discretized attribute rating values r, where by the rating set ),,( 21 kvkk rrrR   

constituting attribute value k is discrete. Most of the the product rating data is discrete. For a small number of 

continuous data, it can be graded to facilitate discretization.  

According to the multi-attribute utility theory, the utility function can be expressed as follows: 
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iju is the utility of product j to user i, and ikw is the preference weight of user i's sensitivity and satisfies to 

product attributes.  
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)( jkijk xu  refers to the utility of product j’s attribute K to user i, and the calculation formula is as follows: 

 

jkijkijkjkijk xbaxu )(
         （3） 

This paper specifies a linear utility function to represent consumer’s preference for an attribute to improve 

computational efficiency , but it is not affecting the ranking results. In this paper, the rating data of each attribute 

is within the interval [1, 5]. So it can be specified that the rating who’s value is 1 corresponds to the lowest 

utility 1, and the the rating who’s value is 5 corresponds to the highest utility 5. Therefore, the scale parameters 

in equation (4)can be determined, namely ɑijk=0 and bijk=1. 

Consumers have to pay a certain search cost for each additional commodity. Search cost can be interpreted 

as the time and effort spent on searching. Consumers with stronger time constraints have higher search cost 

levels
[19]

. In the context of buying a car, search cost is interpreted as the time cost for identifying and evaluating 

a candidate. Consumers can evaluate search costs based on their distance from the 4S store and their income 

level. 

 

3.2 Probability distribution of utility 

We assume the distribution of utility of each attribute is truncated normal distribution. It’s probability 

density function as follow: 
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Where    is standard normal distribution.  Φ  is cumulative distribution function of standard normal 

distribution. From formula (6), the cumulative density distribution of the utility can be calculated: 
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ikw is the preference of user i for the attribute k of product j, )( ijuF is the cumulative density distribution of 

the product j. 
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3.3 Utility-based sequential search model 

In the sequential search process, the consumer decides to stop or continue searching after searching for one 

commodity. The optimal Sequential Search theory holds that the search is stopped when the marginal revenue of 

the continued search is less than the marginal cost. The utility value of product j for consumer i is recorded as 

iju . At any stage of the search process, 


iu  is defined as the highest value of the product searched so far. When 

searching for product j, the consumer’s expected marginal benefit is: 

 

  ijij
u
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（8）

 

Where f(*) is the probability distribution of iju . The marginal benefit is the expected utility value of 

product j. Assuming that the marginal benefit is higher than 


iu , the probability that iju exceeds 


iu  is greatly 

increased. 

Please note that the revenue from the search only depends on the ranking of utility values above 


iu . 

Utility values below 


iu  are at the left end of the utility distribution and can be rearranged arbitrarily without 

affecting the search or selection. 

Given the current best selection, the consumer’s goal is to maximize the difference between the expected 

utility value and the search cost incurred after searching a set of products. At the individual level, these products 

include the following two characteristics: the product-specific search cost cij, and the product-specific 

uncertainty f(*). It means that, if there is at least one product j, the premise of the consumer continuing to search 

is as follows: 

 
  iijij uc

         
（9） 

That is, the expected marginal benefit of continuing to search is greater than the marginal cost ijc . 

The optimal Sequential Search strategy can be normalized to the following steps. First, divide the product 

collection into ii SS U
, i

S contains all the products that have been searched. iS contains all unsearched 

products. Suppose 


iu is the maximum utility value of all products in set iS ,  
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ijû is the true value of iju . For convenience, the product with a utility value of 


iu  is called a candidate. 

At any stage of the search process, the state of the system is given by ),( *

ii uS . Defining the function 

value ),( *

ii uSH is the expected value (calculated discount) that follows the optimal search strategy as it moves 

forward from the current state. This function value must satisfy the following Bellman equation 
[12]： 
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where )(F  is the cumulative density function of iju (CDF), )(E is the expected utility of iju . 

Equation (12) shows that starting from state ),( 

ii uS , the consumer can choose to terminate the search 

and purchase the candidate for


iu , or choose to search for any iSj . When the latter is chosen, the consumer 

attempts to maximize the expected value of product j, and that is: 
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Because the single session involved in the search is performed in a short period of time (within a few days), 
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the discount rate 
i  

can be set to 1. 

For now, some important assumptions can be made for the search model. First, the model is a full 

information model in which consumers are assumed to have a complete understanding of the product and its 

attribute values. This allows the consumer to form iju  for all products prior to the search and use them in the 

sequential search process to calculate the reservation utility value. Second, consumers can estimate their own 

search cost ijc based on the information they have. 

 

3.4 Optimal strategy 

The solution to the above dynamic programming is to continue searching until a utility value 


iu  greater 

than a certain limit is found, which in turn depends on how many products remain in the unsearched collection. 

This limit depends on the size of the reservation utility value. 

Each consumer i has a reservation utility zij for each product j. To define this concept, assume that the 

consumer has found that the reservation utility value of an product is the same whether she continues to search 

or stop searching. In other words, the reservation utility value zij satisfies the following equation: 
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Therefore, the formula for the reservation utility value is: 
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The optimal search strategy, namely the problem of solving the consumer maximization equation (5) (for 

example Weitzman(1979)) has three components: (i) Search rule: it determines the order in which the sequences 

are searched; (ii) Stop rule: it determines the length of the search sequence; (ⅲ) Selection rule. 

(i) Search rule: Calculate all reservation utility values zij and sort them in descending order. If you're 

searching for an commodity, you should search for products that have the highest utility value zij in the products 

that have not yet been searched. 

(ii) Stop rule: If the maximum utility value


iu obtained so far is greater than the biggest reservation utility 

value among the commodity that have not been searched,then stopped the search. 

(iii) Selection rule: Once the search stops, select the candidate commodity 

iu
 

in 
iS . 

It is assumed that the above-mentioned optimal selection rule and stopping rule are derived based on the 

knowledge obtained by searching for one product without affecting the cognition of other products, that is, the 

process of assuming that the consumer does not exist in the search process. The current literature on consumer 

behavior suggests that this is a reasonable assumption for consumers in the search process 
[20]

. 

 

4. EXAMPLES AND SIMULATION 

Take car buying as an example to illustrate the product selection strategy proposed in this paper. 

Suppose a consumer wants to buy a compact SUV. There are four alternative models in the alternative (A, 

B, C , D) . The favorite five attributes are: space, fuel consumption, power, control, cost performance.And 

the attribute preference is given as w=(0.4,0.2,0.2,0.1,0.1), Assuming that the cost of each test-drive is c (in 

combination with the time it takes to arrives the  each 4S store, consumer can estimate his own search 

cost c). 

A crawler program is designed by python and is used to download the word-of-mouth score data for 

the alternative models from the Automobile Home. For the score data of the five attributes, it can be 

determined that the number of consumers participating in the online evaluation of the four alternative 

models is 4896, 5066, 4977, 3987. Then, according to the equations (1) and (4), the utility probability 

distribution f(u) of each candidate vehicle model can be calculated. 
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After f(u) is obtained, the reservation utility of the alternative product can be calculated according to 

formula (12). The calculation result is shown in Table 1. The formula for calculating the expected net utility is as 

follows: 

  ijijij cuENetU                                  （16） 

Table 1.  Expected utility of each alternative vehicle and reservation utility (considering C) 

  A B C D 

(C=0) 
Reservation utility 5 5 5 5 

Expected net utility 4.772 4.447 4.424 4.139 

(C=0.1) 
Reservation utility 4.744 4.674 4.673 4.453 

Expected net utility 4.672 4.347 4.324 4.039 

(C=0.5) 
Reservation utility 4.286 4.029 4.025 3.758 

Expected net utility 4.273 3.947 3.924 3.639 

(C=1) 
Reservation utility 3.775 3.465 3.451 3.17 

Expected net utility 3.744 3.447 3.424 3.139 

Note: The order of reservation utility and expected utility is exactly the same because the distribution of rating 

data for each vehicle is similar. 

The selection process for the above four vehicles is now simulated according to different selection 

strategies. In this paper, we use R to simulate the selection process. The first round of simulation simulates the 

selection process 2000 times, then each round of simulation adds 2000 times in turn. There are 200 rounds of 

simulations. So ,the last round of simulations is 200,000 times. We use the average net utility in each round of 

simulation to evaluate the actual effects of the two strategies, the calculation formula is as follows: 
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Where the number of simulations per round is n,


tu is the final choice obtained from the t-th simulation, 

The average net utility of the two strategies at different search costs can be seen in Figure 1 . 

Figure 1.  Search cost, average net utility difference between the two strategies 

 

It can be seen from the simulation results that as the number of simulations increases, the average net utility 

converges to a certain value. At the same time, the average net utility of  presented method is higher than the 

expected net utility method, and the lower the search cost is, the more obvious the benefit of proposed strategy 

is. As can be seen from Figure 1, as the search cost increases, the average net utility difference will become 

smaller and smaller. Based on the data of this example, the cost c starts from 0.2, and the average net utility 

difference gradually approaches zero. That is, when the cost-utility ratio C/U is greater than 4%, the effect of 

using the two strategies is the same, because the search cost at this time has begun to approach the marginal 
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benefit, so the consumer loses the willingness to search for the next commodity. This also leads to the same 

depth of search for both methods, and the resulting utility is indiscriminate (because the actual utility of the 

search depends on the utility distribution of products). According to that, the merchant can minimize   

consumer’s search cost to enhance the attraction to the consumer and increase the probability of the consumer 

searching for the product. Using the product selection strategy proposed in this paper, we can increase the 

maximum consumer surplus. 

 

5. CONCLUSION 

This paper examines the issue of product selection considering consumer’s search costs and their 

preferences. Since consumers need to spend time and effort to evaluate and purchase goods, rational consumers 

seeking to maximize utility need an optimal selection strategy. We use discretized online attribute rating data to 

build a utility-based optimal sequential search model. From a new perspective, the problem of product selection 

in reality is solved, and the strategy calculation process is simple and easy to program. 

The results show that the sequential search strategy in descending order of reservation utility is the best 

choice for consumers. In particular, reservation utility is primarily related to the distribution of higher utility in 

the utility distribution. That is to say, when consumers choose goods, they should give preference to 

low-probability and high-return products, because it is easier to reduce the number of searches and stop the 

search as soon as possible. 

There are still some aspects that can be studied in depth in the future. Firstly, consumers in reality are often 

not completely rational. What kind of characteristics do irrational consumers have in the process of product 

selection? This is a problem worthy of study. Secondly, in this model, the proposed optimal search model does 

not have the learning ability, but in reality, consumers have learned and updated the distribution of product 

information in real time during the search process. So in the future research, the product selection strategy 

considering consumer's learning ability is also a valuable research direction. 
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Abstract: In the era of information explosion, desire for high-quality information has triggered the development of 

paying-for-knowledge. Even paying-for-knowledge has interesting business model, there are several problems to be solved, 

and one of the most salient problem is what influences users’ payment behaviors. Previous researches indicate that trust is 

one of the most important factors in paying-for-knowledge. However, the specific influence mechanism of trust remains 

unknown. In this paper, we tried to estimate the effects of character trust and situational trust. For validating our hypotheses, 

text analysis and economics are combined in this research. The authors find that competence-based trust, benevolence-based 

trust and situational trust all have positive effects on consumers' behavior of paying-for-knowledge. The findings are 

expected to help the sustainable development of paying-for-knowledge. 

 

Keywords: paying-for-knowledge, character trust, situational trust, knowledge sharing 

 

1. INTRODUCTION 

Sharing economy refers to the sum of activities that utilize modern information technology to integrate 

massive decentralized resources and meet diversified needs. The biggest characteristic of it is the separation of 

ownership and use right. The rapid development of sharing economy has had dramatic impacts on various 

aspects of today's social economic system
 [1]

. It is estimated that in 2017, the trading volume of China's sharing 

economy market was about 4920.5 billion yuan, of which 138.2 billion yuan was spent on knowledge and skills 

learning. 

Sharing economy in knowledge and skills learning has developed vigorously, and paying-for-knowledge 

has become the mainstream mode. For the demand side, in the era of information explosion, desire for 

high-quality information has triggered strong motivation for learning. Paying-for-knowledge platforms integrate 

diverse knowledge contents and provide users with a way to improve themselves. For suppliers, the 

paying-for-knowledge platforms provide channels for publishing high-quality contents and liquidate their 

knowledge products and services. At the same time, the improvement and popularity of mobile payment also 

promote the development of paying-for-knowledge. In 2016, There was an outbreak of paying-for-knowledge in 

China. A large number of paying-for-knowledge platforms have emerged. By 2020, the scale of 

paying-for-knowledge industry will reach 23.5 billion yuan. 

In the development of paying-for-knowledge, it also encounters twists and turns. For content demanders, 

most users are used to the free internet business model for a long time, so they have not yet formed a stable 

payment habit. For content providers, high-quality contents require investment of time, energy and even money. 

Some content producers face the dilemma that income can't cover outlay, which leads to the loss of content 

contributors of knowledge products. As far as the platforms are concerned, the internet demographic dividend 

has disappeared. Traditional business model that depends on large-scale users to achieve profitability encounters 

bottlenecks, which makes the outlook of paying-for-knowledge grimmer. Therefore, it is of great significance to 

study the influencing factors of users' willingness to pay for knowledge. The research results will contribute to 
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the retention of knowledge providers and activation of knowledge consumers, making knowledge products 

profitable, and ultimately promoting the sustainable development of paying-for-knowledge industry. 

At present, user generated knowledge products have not been popularized in foreign countries, so there are 

few related researches. Domestic researches are also in early phase. Scholars study the influencing factors of 

users' paying-for-knowledge behavior mainly from the perspective of perceived value
[2]

, trust, cost, social 

capital
[3]

 of knowledge providers and so on. Previous studies have shown that among these factors, trust has the 

greatest impact on users' intention to pay for knowledge
[4]

, but the specific mechanism of trust remains to be 

explored. 

Knowledge products derive from social communities such as Zhihu and Weibo is one of the mainstream 

forms of paying-for-knowledge. Compared with the specialized paying-for-knowledge platforms such as 

Himalaya and I get, community platforms accumulate richer personal information and historical behavior data 

of knowledge providers. Before purchasing knowledge products, based on description of products, and attributes 

of suppliers, users can infer quality of this product, and further decide whether to purchase. On the basis of trust 

theory, this paper combines character trust and situational trust to construct the influence factors model of users 

paying-for-knowledge. We validate the model with crawled Zhihu-live data. The research results will help to 

understand user behavior of paying-for-knowledge in social communities, provide suggestions for knowledge 

providers and paying-for-knowledge platforms. 

 

2. TRUST THEORY 

The trust concept has been proposed in a number of fields, including management, information systems, 

marketing. In management science, Rousseau et al. define trust as “a psychological state that trustors are willing 

to expose their weaknesses and believe the service provider will fulfill its promises. Neither the intention nor the 

action of the trustee will harm the interests of the trustor.” Trust can be considered as a way of assessing the 

transaction risk
[5]

. Trust has been found to be a key factor in many social and economic interactions with high 

levels of uncertainty and dependency
[6]

. 

It exists different forms of trust to address different types of problems and mitigate risks in certain 

conditions. Trust can be divided into different types, most of which are based on interpersonal trust. This kind of 

trust is closely associated with the intrinsic credibility of a trustee
[7]

. So, it is called character trust. Mayer et al
[8] 

divides this kind of trust into three separate types: competence-based trust, benevolence-based trust and 

integrity-based trust. Competence refers to the ability to realize promises, which develops when the individual 

holds adequate knowledge, expertise, skills, leadership, and other characteristics in related domains. 

Benevolence is trustee’s kind attitude that are sincerely concerned about customers’ interests and have the 

motivation to fulfill their promises. And integrity is the adherence to a set of sound principles. But it is not easy 

to distinguish benevolence from integrity, because there is a correlation between them. Therefore, drawing on 

Das and Teng
[9]

, this research identifies competence and benevolence as the core elements of character trust. 

In addition to the trustees’ characteristics, trust will also be affected by laws, regulations or other control 

systems in the trading environment, namely situational trust
[10]

. Specifically, situational trust mainly comes from 

institutional trust and quadratic trust. The former one occurs when a trustor believes that the trading 

environment has strong constraining force. Secondly, when there are commonly accepted norms in the trading 

network, trustees will as well strive to maintain these norms. Such maintenance includes punishing members 

who violate the rules or punishing members who tolerate the violations. Then, it will generate quadratic trust
[11]

. 

Trust is a core element in online transactions. It has been recognized as an important factor for consumers 

to purchase different types of products. In online Q&A communities, paying for knowledge takes place with 

both knowledge products and merchants being involved. We thus construct our research model from a 
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comprehensive perspective by including character trust and situational trust. 

 

3. HYPOTHESIS DEVELOPMENT AND RESEARCH MODEL 

 

3.1 Character trust and paying for knowledge 

3.1.1 Competence trust  

Competence trust is measured by consumers’ perception of whether the knowledge providers have 

adequate expertise and skills to satisfy their needs. Previous researches have confirmed that competence-based 

trust have significant positive effect on consumers’ purchase intention
[6]

. Similarly, in knowledge creation and 

transfer, competence-based trust is especially important for the recipient of tacit knowledge
[12]

. In online Q&A 

communities, users volunteer to answer questions they are interested in or good at. Generally speaking, if they 

provide more high-quality answers, they will attract more fans. The number of fans can reflect the overall 

knowledge level of content providers. In addition, knowledge products are knowledge sharing in specific areas. 

Consumers are inclined to have faith in products providers who have specialized knowledge
[13]

. So, consumers 

need to judge whether the supplier has expertise in related fields. If the knowledge supplier has answered related 

questions, it can help users to solve this problem. If past answers from a supplier are relevant to his or her 

current knowledge products, it indicates that the knowledge supplier has professional knowledge in this field. 

Under this circumstance, it is more likely for knowledge providers to provide high-quality knowledge products. 

In the light of this discussion, then, it is hypothesized that: 

H1a: The overall knowledge level of providers has a significant positive influence on users’ behavior of 

paying for knowledge. 

H1b: The professional knowledge level of providers has a significant positive influence on users’ behavior 

of paying for knowledge. 

3.1.2 Benevolence trust 

Benevolence can be interpreted as the belief that a trustee will take the welfare of trustors into account, 

even though he has no obligation to do so. For example, a supplier is likely to be trusted for his free contribution 

to communities. Researches indicate that benevolence of suppliers will significantly influence the purchase 

intention of consumers
[14]

. In online Q&A communities, users volunteer to answer a large number of questions, 

share experience and knowledge with others. If a knowledge provider actively answers other users' questions, it 

can be seen as altruistic behavior. Specially, interactive mechanism is one of the main characteristics of 

live-based knowledge products. Consumers can interact with suppliers to ask questions about live content, 

knowledge application, suggestions and so on. Frequent interactions mean suppliers are willing to help 

consumers understand the knowledge more deeply. McKnight and Kacmar
[15]

 argue that active interaction 

indicates sellers’ benevolent attitude, which contributes to developing trust. Although the quality of knowledge 

products is difficult to be evaluated before consumption, product description given by knowledge providers 

helps to comprehend the topic and content of knowledge products. Prior research shows that providing sufficient 

information is a key activity for enhancing consumers' judgment about the firm's competence and shaping a 

corporate image of integrity and benevolence
[16]

. The longer the description text of the product is, the more 

effective information it covers. It helps consumers to deepen their understanding of the product and reduce the 

uncertainty of the purchase behavior. Knowledge providers who are dedicated to give detailed product 

description in an active manner signal their good intentions. Therefore, we hypothesize that the following: 

H2a: The community contribution behavior of providers has a significant positive influence on users’ 

behavior of paying for knowledge. 

H2b: The interactive behavior of providers in service has a significant positive influence on users’ behavior 

of paying for knowledge. 
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H2c: The description length of knowledge products has a significant positive influence on users’ behavior 

of paying for knowledge. 

 

3.2 Situational trust and paying for knowledge 

Situational trust originates from a trustor's calculation of transaction conditions. When there are 

environmental constraints, the trustor will be more inclined to trust merchants. Recent evidence suggests that 

online reviews can help consumers identify the credibility of product information. On the one hand, due to the 

existence of comment systems, when product quality is far from expectations, users can submit a negative 

review. Research shows that negative reviews have a great impact on consumers
[17]

. Knowledge providers will 

try to avoid negative reviews and provide knowledge products of higher quality. On the other hand, 

word-of-mouth generated from consumer reviews is an emerging independent product information resource 

with growing popularity and importance. It reduces the uncertainty of products quality and improves consumers’ 

perceived credibility
[18]

. If a community has a fair rating system, the behavior of knowledge providers will be 

constrained by the community environment. By providing high-quality products, knowledge providers will be 

able to get higher product rating score and attract more consumers. So, we propose the following hypothesis: 

H3: Consumers’ rating score of knowledge products has a significant positive influence on users’ behavior 

of paying for knowledge. 

 

4. RESEARCH DESIGN 

 

4.1 Data corpus 

Zhihu is the largest online Q&A community in China. Apart from the free knowledge sharing, Zhihu also 

provides contents such as Zhihu-live, e-books and online consulting, for which users need to pay a certain 

amount of money. Zhihu-live is a kind of live lectures. Hosts share their knowledge with paid audiences under a 

specific topic. There are 14 topics ranging from daily life to work. After eliminating records with missing values, 

this paper finally gets 3 376 live lectures, 1 328 knowledge providers and 23 7276 questions answered by all 

live hosts. On November 12, 2017 and December12, 2017, we crawled detailed information. 

Figure 1 presents a snapshot of a Zhihu-live’s homepage and a member’s homepage. There are three types 

of information: live information, a host’s personal information and feedback information. Live information, such 

as price, title and description, was provided by the host. This kind of information will not change in a short time. 

If a consumer is interested in this live or host, he can click on the link to the homepage of this host. His 

behaviors on Zhihu, including answers provided, personal profile and number of followers are provided. 

Feedback information refers to other users’ responses to this live, such as rating score and comments. 

 

 

Figure 1.  A snapshot of a Zhihu-live’s homepage and a member’s homepage 



The Eighteenth Wuhan International Conference on E-Social Network and Commerce                      507 

4.2 Variables description and measurement 

 As stated in section 3, there are one dependent variable and six independent variables. The indicators in 

the previous month are taken as independent variables, and the number of new participants in a live within one 

month is employed as dependent variables. Table 1 represents the variable description from our study. 

 

Table 1.  Variable description 

Dimensions Variable Measurements Description 

Dependent 

variable 
SeatsAdd  SeatsAdd The number of users attend a live in a month 

Competence 

trust 

Overall knowledge level Follower The number of followers of knowledge providers 

Professional knowledge level Relevance 
The maximum similarity value of Zhihu-live description and 

questions answered  

Benevolence 

trust 

Community contribution behavior AnswerCount The quantity of questions answered by knowledge providers 

Interactive behavior MessageCount The quantity of questions answered in the Zhihu-live lecture 

Description length of products DescLen The text length of the Zhihu-live description 

Situational trust Rating score Score The average rating score of the Zhihu-live 

 

We get description texts of all Zhihu-live products and texts of all questions answered by live hosts. Firstly, 

we segment all the texts and remove the stop words. Then, we use Word2vec to train all the texts so as to 

represent every word into a vector. Meanwhile, the Zhihu-live description text is matched with the question text 

by the ID of live host. Then the cosine similarity between the two texts is calculated. Since the average number 

of answered questions is 234, this paper takes the maximum value to represent the relevance between questions 

and a knowledge product.  

 

5. ANALYSIS AND RESULTS 

 

5.1 Summary statistics and correlation analysis 

Summary statistics of those variables in this research are shown in Table 2. SeatsAdd is the dependent 

variable, which indicats the increase number of users participating in Zhihu-live within a month. Because the 

standard deviation of variables, including SeatsAdd, Follower, AnswerCount, MessageCount and DescLen is 

larger than normal standard, they are taken logarithmic transformation and then put into the regression model.  

 

Table 2.  Summary statistics 

 N Min Max Mean Std.Dev 

SeatsAdd 3376 0 2011 29.78 87.16 

Follower 3376 0 1464266 50573.36 121820.40 

Relevance 3376 0 0.9538321 0.80 0.09 

AnswerCount 3376 0 5418 234.02 76.32 

MessageCount 3376 0 1404 125.76 76.32 

DescLen 3376 74 1447 523.51 177.46 

Score 3376 0 5 4.22 1.01 

 

A correlation matrix of independent variables is examined, as shown in Table 3. VIF value is shown in the 

last line. The maximum correlation coefficient is 0.49, which indicates that there is no significant correlation 

between variables. All VIF values are less than 2, which indicates the absence of multicollinearity. So, it is 

suitable to construct the regression model. 
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Table 3.  Correlation analysis 

 1 2 3 4 5 6 

1 Follower 1.00      

2 Relevance 0.07 1.00     

3 AnswerCount 0.03 0.04 1.00    

4 MessageCount 0.49 0.23 0.04 1.00   

5 DescLen -0.09 0.07 0.09 -0.09 1.00  

6 Score 0.03 0.18 0.20 0.04 0.07 1.00 

VIF 1.32 1.07 1.39 1.05 1.03 1.05 

 

5.2 Estimation results 

Because the dependent variable, SeatsAdd, is a count variable with its variance being significantly greater 

than mean, we use the negative binomial regression model to estimate coefficients in the model. The regression 

model is shown in Equation (1), in which category tag, price and number of days after a product’s first release 

are taken as controlled variables. Since the tag of Zhihu-live is a category variable and contains 14 categories, 

we convert it into dummy variables. The result shows that dependent variable can be explained by these 

independent variables because pseudo R-square is 0.436. 

LnSeatAdd=β0+β1LnFollower+β2Relevance+β3LnAnswerCount+β4LnMessageCount 

+β5LnDescLen+β6Score+β7Fee+β8Days+TagDummyi+ε                               (1) 

The estimation result of Equation (1) are showed in table 4.   

 

Table 4.  Model parameters estimation 

 Coefficient Standard Error p-value 

LnFollower 0.084*** 0.008 0.000 

Relevance 0. 468** 0.165 0.005 

LnAnswerCount -0.061*** 0.012 0.000 

LnMessageCount 0.177*** 0.020 0.000 

LnDescLen 0.009** .034 0.011 

Score 0.151*** .014 0.000 

Fee -.003*** .001 0.000 

Days  -0.002*** .000 0.000 

TagDummy √ √ √ 

*** p<0.001;**p<0.01;* p<0.05 

 

The impact of competence-based trust on users’ paying-for-knowledge-behavior includes two dimensions: 

overall knowledge level and professional knowledge level. The estimation result shows that LnFollower 

(β=0.084, p=0.000) has a significant positive influence on Zhihu-live participants. It indicates that knowledge 

celebrities can attract more users to pay for their knowledge content, and to some extent, paying-for-knowledge 

is a kind of fan economy. Consumers will refer to the knowledge level and social influence of knowledge 

providers when making knowledge payment decisions. The higher the knowledge skill level is, the more likely 

users will be to purchase knowledge products. Relevance (β=0.468, p=0.005) has a significant positive impact 

on Zhihu-live participants. It means that users will browse the history of question answering by the Zhihu-live 

hosts in the Q&A community to assist decision-making. The relevant questions are of great importance for 

consumers to estimate the professional level of knowledge providers. Users care about the knowledge level of 

knowledge providers, especially professional skills. Therefore, hypothesis H1a and hypothesis H1b are verified. 

The impact of benevolence-based trust on users’ paying for knowledge behavior includes knowledge 

contribution behavior, interactive behavior and the length of descriptive text. Contrary to expectation, 
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LnAnswerCount (β= 0.468, p = 0.005) has a significant negative effect on Zhihu-live participants. One possible 

explanation is that the more questions the knowledge supplier answers, the more information consumers can get 

from them. Under this circumstance, it is more likely for consumers to get enough information from free 

answers, thus reducing the willingness to pay for additional knowledge products. So, hypothesis H2a is not 

supported. LnMessageCount (β=0.177, p=0.000) and LnDescLen(β=0.009, p=0.011) have significant positive 

effects on Zhihu-live participants, supporting H2b and H2c. Interactive behavior in the process of knowledge 

sharing and detailed product descriptions contribute to the formation of benevolence-based trust, which is one of 

the most import factors in online transactions. 

H3 estimates the effect of situational trust on consumers’ willingness to pay for knowledge. It mainly 

includes the rating score of Zhihu-live. The results show that the Score (β = 0.151, P = 0.000) has a significant 

positive impact on Zhihu-live participants, supporting H3a. The purchase of knowledge products is similar to 

other commodities. Consumers evaluate product quality according to its rating score. Consumers are allowed to 

post their comments after consumption. However, it is up to them to decide whether or not to post a positive 

review. Participants increase with the increased rating score of Zhihu-live. 

In conclusion, H1a, H1b, H2b, H2c, H3 are supported, and H2a is rejected. The competence-based trust, 

benevolence-based trust and situational trust all have positive effects on consumers' behavior of 

paying-for-knowledge. The purchase of knowledge products is not only influenced by the features of products, 

but also by the characteristics of knowledge providers. 

 

6. CONCLUSIONS AND IMPLICATIONS 

Previous researches have indicated that trust is one of the most important factors in paying-for-knowledge. 

This paper explores the specific influence mechanism of trust. We conduct a data-driven study using real world 

data from Zhihu.com to estimate the effects of character trust and situational trust. We try to help understand 

consumer behavior in paying-for-knowledge industry. 

Specifically, the key theoretical implications can be summarized into three aspects. First of all, it is quite 

possible that the turning point of the “free internet” era is coming. This research helps to understand a kind of 

online payment behavior. Secondly, previous researches about trust theory in information systems mainly 

include three aspects: competence, benevolence and integrity. This paper integrates situational trust in 

economics into it, and expands the concept of trust model. Finally, considering the characteristics of online 

Q&A communities, this paper considers the impact of historical answers on consumers’ willingness to pay for 

knowledge by text mining. It provides a reference for the related researches on paying-for-knowledge and online 

Q&A community. 

Our results provide several important managerial implications to promote the development of 

paying-for-knowledge in practice. There are four suggestions for knowledge providers. First, they should pay 

attention to build personal brand and enrich their knowledge and professional skills. Second, it is better for 

knowledge providers to answer relevant questions on related topics to demonstrate competence and gain trust 

from users. However, they need to strike a balance between the quantity and quality of answers. Because if 

consumers find the target information in historical answers, they wouldn’t pay extra money for that. Third, 

providers should also provide more detailed information to potential consumers, which contributes to building 

trust, eliminating risk and ultimately leads to more orders. Finally, in the process of knowledge sharing, 

providers should better behave more actively to interact with consumers and solve their interested questions, 

otherwise, consumers will likely feel that the knowledge provider is not benevolent enough and may seek out a 

different product. For platform managers, they should pay attention to the perfection of customers’ rights 

protection. It can improve consumers’ confidence in the platform and community norms. The feedback 
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mechanism enhances situational trust from users. 
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Abstract: To predict the movie weekly box-office revenues, this paper proposes a new prediction model based on ensemble 

machine learning method. Firstly, we extract some important features from movie online reviews. Then, due to the limited 

ability of the single machine learning model, an ensemble machine XGboost is employed to predict the movie weekly 

box-office revenues in this paper. Finally, we collect the movie online reviews from Douban.com, and use about 600 movies 

to verify the performance of the model. The experimental results show that the effectiveness and practicability of this model.  
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1. RESEARCH QUESTION 

The film industry in China has attracted more and more capital investment. However, the film industry is a 

high-investment and high-risk industry. Even so a lot of movies cost high production, but the box-office 

performance is poor. Therefore, the research of movie box-office revenues prediction is very important and 

meaningful 
[1]

. The movie box-office revenues prediction is divided into early prediction and later prediction 

according to the timing of prediction. Compared with the early prediction, the later prediction, such as the 

weekly box-office revenues prediction, is more conducive to flexible selection of marketing strategies to 

improve movie revenue. And, the later prediction is more challenging. There are many factors that will affect the 

movie box-office revenues 
[2]

. Many researches empirically revealed that the online movie reviews significantly 

influence the movie box-office revenues 
[3, 4]

, but few literatures explore how to effectively predict the 

box-office revenues based on online movie reviews. This paper focuses on predicting the movie weekly 

box-office revenues based on the online movie reviews by using machine learning methods. 

 

2. MAJOR RESEARCH FINDINGS  

In this paper, a model based on ensemble machine learning model XGboost
 [5]

 is designed for movie 

weekly box-office revenues prediction. The model is named En-WBP. In En-WBP, we collect the movie online 

reviews from the Douban.com (a popular movie review website in China), and choose the related characteristics 

to predict the movie weekly box-office revenues: number of reviews in a week, proportion of one star, two stars, 

three stars, four stars and five stars in a week, sentiment average value of the reviews text in a week, proportion 

of extreme negative emotion, proportion of extreme positive emotion, similarity of the continuous text in a week, 

movie genre, movie release year, number of holiday days in a week and number of holiday days in the next 

week. We use these features to predict the movie weekly box-office releases in next week. 

The core of prediction model En-WBP is XGboost. The XGboost is an extension of the gradient boosting 

decision tree algorithm. XGboost belongs to ensemble learning model, and its basic idea is to combine multiple 

Classification And Regression Trees (also known as CART). 

The movie box-office data are collected from the Entgroup Chinese box-office website. The movie features 

are collected from the Douban.com. After removing the movies with missing data, we choose more than 600 
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movies as the research object and get 3202 samples. The samples data is divided into two parts randomly. The 

one part, which is 80% of the total data, is the training set. The other one is the testing data. The model in this 

paper is developed based on XGboost library, and we implement the model by Python3 language.  

 We compare En-WBP with some familiar and excellent machine learning models including that linear 

regression model (LR), decision tree model (DT), 

ANN model and SVM regression model. The 

models of LR, DT, ANN and SVM are all 

implemented using Python’s machine learning 

library scikit-learn. The comparison results are 

shown in Figure 1. It shows the prediction 

relative accuracy rate with 20% absolute error 

rate using different models. The prediction 

relative accuracy rate of En-WBP is the highest in 

the five prediction models for both training 

samples and testing samples. The results show 

that the effectiveness of our model. 

 

3. CONCLUSIONS 

Movie box-office revenues prediction plays important role in the film industry operation. The main 

contributions of this paper are: (1) online movie reviews can be effectively used to predict the weekly movie 

box-office revenues, (2) we can conduct text mining to abstract abundant feature information form the online 

reviews, and (3) the provided ensemble machine learning model have the effectiveness and practicability in 

movie box-office prediction. From the result in this paper, it can be found that the movie online reviews has an 

important influence on the movie weekly box-office revenues, and the XGboost model can predict the movie 

weekly box-office revenues accurately. However, there are many other factors that affect the movie weekly 

box-office revenues. Our ongoing work is to consider more possible factors, and use some famous and more 

effective models to predict the movie box-office revenues. 
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Abstract: With the rapid application of Web2.0 and the rise of social media, social-commerce has become a research hotspot 

in the field of marketing and information systems. This new business form which is driven by the user's social interaction, is 

considered as a new paradigm in current e-commerce research field. However, current studies are mainly limited in the field 

of marketing, the law of s-commerce’s evolution and its impact on the traditional e-commerce is not been fully considered. 

In recent years, China’s s-commerce has developed rapidly and has not received enough research attention. This study 

selects Taobao.com and PingDuoDuo as typical cases to analyze the “network stream dilemma” of the traditional 

e-commerce platform and the solution in the s-commerce context. We conclude that traditional e-commerce platforms are 

evolving toward s-commerce driven by the change of network stream distribution mechanism. 
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1. INTRODUCTION 

Social-commerce is a new commercial phenomenon based on the rise of Web 2.0 technology and social 

media. The rise of social media allows customers to be integrated into online community through interaction and 

complete transactions through social relationships. In general, the rise of s-commerce benefits from three factors: 

Web 2.0 technology, social media and e-commerce. S-commerce dates back to the 1990s, and the two pioneers 

of e-commerce—Amazon and eBay—introduced user reviews of products and ratings of business performance. 

In 2005, Yahoo.com introduced the concept of “social commerce” to describe a new group shopping feature on 

its platform that consumers write, share and comment about the products. S-commerce is a paradigm 

transformtion in business model that opens up new areas of current IS and e-commerce research. 

Despite of the rapid development of s-commerce, related research lags behind. On the one hand, most of 

the research regarded s-commerce as a new online customer acquisition mode, and explained the characteristics 

of s-commerce from the perspective of marketing. On the other hand, China's e-commerce has developed rapidly, 

the trend of traditional e-commerce to s-commerce has emerged, which provides a very good research material 

for us to understand the internal mechanism of s-commerce. Therefore, This study illustrates the transition from 

traditional e-commerce to s-commerce from the perspective of business development mechanism. We conduct a 

multipal-case study of China’s e-commerce to fill the current gaps of s-commerce research. 

The contributions of this work are as follows. First, we follow the history of the evolution of e-commerce 

and discuss the problems of traditional e-commerce platforms in China. Then we analyze the path and 

characteristics of China's s-commerce development. This will enrich current research on s-commerce. Secondly, 

we point out the issue of “network stream dilemma” of traditional e-commerce platforms. Based on this, we 

develop the law of the transformation of traditional e-commerce to s-commerce. This increases our 

understanding of the internal mechanisms of s-commerce development. 
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2.  LITERATURE REVIEW 

Undoubtedly, s-commerce is one of the most popular research topics in e-commerce since 2006(Zhang et 

al.,2014). According to H. Han et al.(2018), there are 155 journal articals and 69 conference papers focues on 

social-commerce during the year of 2006-2017 with average growth rate of more than 10% each year.
[6]

 At the 

same time, s-commerce quickly became a effective way to engage customers by internet companies such as 

Amazon, Facebook and eBay
[1]

.  

Despite of the rapid growth of s-commerce, researchs about this new phenomena is still in early age(H.Han 

et al.,2018). We need to clarify some important issues about s-commerce, that is 1) what is social-commerce; 2) 

what are the research topics about s-commerce; 3)what activities can be seen as s-commerce.  

 

2.1 What is social-commerce 

The mechanism behind s-commerce is that social media can develop closer relationship with buyers and 

improve customer loyalty(Hajli,2014). The emergence of s-commerce has also changed the role of customers: 

customer become the focus of companies because its collective bargaining power given by social 

media(Kim,2012). From the perspective of information dissemination, s-commerce refers to an online 

community that uses social media to engage users in selling, purchasing, comparing, and sharing product service 

information(Zhou et al., 2013). However, from the perspective of ICT, some researchers also defined 

s-commerce as an evolutionary version of online commerce in Web 2.0, which allows customers to share more 

specific groups of articles through blogs, thereby creating more interactivity and participation(Sturiale & 

Scuderi, 2013). This definition considered s-commerce as a subset of e-commerce which involves using social 

networks to support social interaction for online business (Sharma & Crossler,2014). Overall, Definitions of 

s-commerce usually have four elements: e-commerce, social media, Web 2.0 and social activities.  

S-commerce is a subset of traditional e-commerce which utilize social media to initiate customer 

interaction in order to promote business activities. The main differences between s-commerce and e-commerce 

are as follows: First, ICT base. E-commerce is enabled by Web 1.0, where communication between sellers and 

buyers is one-way to another, while s-commerce is enabled by Web 2.0 that supports social media and allows 

bidirectional communication, which results in creation and sharing of UGC(Baghdadi,2013). Secondly, business 

model.E-commerce is a traditional product-oriented business process which enable customer to finish the 

transaction more effectively while s-commerce is social and customer-oriented which emphasize to built long 

relationships with customers and benefit from the process(Hajli,2014). Thirdly, value creation. In e-commerce, 

business value creation is limited in enterprises and their parnters, whereas in s-commerce, the right of value 

creation extended to customers, participatory and collaborative is one of its important characteristics
[1]

. 

 

2.2 What are the research topics about s-commerce 

First, user behavior. Most of the research in this field is to explain the difference between s-commerce and 

traditional e-commerce from the perspective of marketing. The initial form of s-commerce is to get customers 

through social platforms. For example, in 2009, flowers.com opened the first Facebook store is considered as the 

first formal lunch of s-commerce (Bansal, Green & Chen,2011; Smith, Zhao & Alexander, 2013).Based on 

social platforms, the online community, UGC, KOLs and net celebrity can also initiate transactions and this 

trading mode become research objectives in examining the different user behaviors between s-commerce and 

traditional e-commerce. Moreover, the purchasing intension of customers such as trust, loyalty, WOM and 

motivation on the decision making process of buying is widely addressed in this topic. 

Second, customer engagement. The emergence of s-commerce acknowledges the opportunities afforded by 

the mobile internet and particularly the interactive aspects of Web 2.0 technologies and social media to 
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transform the relationship between sellers and customers. Some studies such as Sashi (2012) focuse on 

analyzing characteristics of social network and its impact on s-commerce, users and organizations. These studies 

attempt to mine transaction data on social networking sites to develop strategies for customer engagement such 

as how to understand and differerniate customers in order to conduct targeted marketing strategies.  

Third, website design. Studies on this topic are mainly focus on design features of s-commerce website and 

the process of designing such as how to how to integrate e-commerce elements on social networking sites. 

Also,some academics developed a set of principles for s-commerce design in order to build more effective 

s-commerce platforms(Huang & Benyoucef,2013). 

 

2.3 The activities of s-commerce 

Based on Liang and Turban (2011), s-commerce is “the delivery of e-commerce activities and  

transactions via social media environment, mostly in social networks and by using Web 2.0 software”. Thus, 

s-commerce activities can be divided into social activities and commercial activities
[1]

. We believe that in 

s-commerce context, commerce is the central goal while social activity is the way to realize it. Therefore we 

summarise two main taxonomies of s-commerce activities: social activities and transactional activities. 

Social activities refer to those activities which are conducted among users in order to promote transactions 

such as WOM (Wang & Yu,2017), UGC(Siering & Muntermann,2013), Information sharing(Liu et al.,2016). 

Although they are social activities, the goal of them are promoting transactions. Another kind of activity of 

s-commerce is transactional activities. These activies are truly commercial among users including 

advertising(Goncalves & Zhang,2013), purchasing(Hwang et al.,2014) and group-buy(Yu et al., 2014). These 

activities refer to all those activities which can lead to commercial benefits on s-commerce platforms. 

 

2.4 Literature comments 

There are mainly two shortcomings on current research about s-commerce.On the one hand, Most of the 

studies focus on the advantages of s-commerce from the perspective of marketing, while lack of theoretical 

research on the transformation of traditional e-commerce to s-commerce. Although s-commerce increasingly 

employed in practice, the theoretical research of s-commerce is still “handful and scattered”
[1]

. New theoretical 

developments in this area can be seen as one of the most challenging aspects of information systems(IS) and 

e-commerce research(Wang & Zhang, 2012) while we still lack of better understanding about the transformation 

from e-commerce to s-commerce through empirical evidence. On the other hand, With the development of 

China's e-commerce, it has become an indispensable market in the global Internet economy. Research on 

China’s e-commerce, especially s-commerce, is becoming more and more important. At present, the academic 

society lacks the attention to China’s s-commerce development.  

 

3. CASE DESCRIPTION  

At the beginning of 21st century, China's e-commerce developed rapidly and a number of world-class 

e-commerce platforms emerged. The essence of e-commerce platform is to promote the efficient matching of 

transaction stream(Sandra and Roi,2003). Information technology allows both sellers and buyers to get rid of the 

restricts of time and space, and complete the matching of transaction information with low cost and high 

efficiency(Ngai and Wat,2002). The scale of e-commerce transactions in China has shown an explosive 

growth(from 6 trillion yuan in 2011 to 67.5 trillion yuan in 2018). In 2014, JD.com and Alibaba successfully 

listed in the United States and entered the list of the world's 10 largest e-business companies. Alibaba has 

become the world's largest e-commerce company.  

S-commerce has taken an increasing share of online transactions in China since 2014. Since the popularity 
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of mobile smart devices, the transaction scale of e-commerce on mobile devices has been less than 2% of the 

total amount in 2011, and in 2017 this number reached more than 70% with annual growth exceeding 50%. In 

this process, a s-commerce company called “PingDuoDuo” has risen rapidly. “PingDuoDuo” was established in 

September 2015. Within only two years, its total transaction scale reached 140 billion yuan. In July 2018, 

“PingDuoDuo” was listed in the US, and it took less than three years to complete the road of traditional 

e-commerce giants such as Alibaba and JD.com for 10 years. 

 

4. RESEARCH BACKGROUND AND NETWORK STREAM DILIAMMA  

At the beginning of 21th century, China's huge consumption stream moved from offline to online, creating 

huge e-commerce platforms and even a new internet economic miracle.
2
 Massive trading parties have gathered 

huge commercial transaction streams on the e-commerce platform, making companies such as Alibaba and 

JD.com become e-commerce giants. In the rapid growth of e-commerce in China, these enterprises use 

information technology to gather huge number of buyers and sellers. The online commercial stream and 

advertising revenues have create mostly monopoly of e-commerce market. 

 

4.1 Network stream dilamma 

With the continuous increase of users, how to accurately connect online sellers and buyers has become an 

important issue that restricting the development of China's e-commerce platforms. An intuitive way to solve this 

problem is to improve the network stream resource allocation mechanism: establishing a relatively "fair" way of 

network stream distribution to balance the needs of different parties (such as different products categories, 

senior sellers and startups, corporate sellers and individual sellers, etc.) . In practice, there are two corresponding 

strategies that are being conducted by these e-commerces platforms. On the one hand, continuously optimize the 

search engine (keyword) ranking mechanism(including artificial intelligence), that is, using a variety of rules 

(such as sales, reputation, rate of favorable comments, etc.) to improve search results and allocate more network 

stream to the “best” sellers. On the other hand, increase advertising investment outside of the e-commerce 

platform to attract more potential customers. For example, according to Alibaba's 2016 financial report, Alibaba 

invested 4.5 billion yuan in external advertising in the fourth quarter of 2016. The number of new users was 4 

million in the same period, and the unit user cost was as high as 112.5 yuan. And this cost will untimatly become 

a burden of its users.The above two aspects continuely push up the advitising costs of the sellers on e-commerce 

platforms. This is so called China’s e-commerce “network stream dilamma”. 

 

4.2 Problems of network stream dilamma 

The increasing cost of network stream have already produces series of problems for China’s e-commerce. 

First, it encourages "user manipulation" phenomenon. This phenomenon is called “shuadan”(false tranctions) 

which is a serious problem in China's e-commerce. In the need of network stream distribution, sales volume, 

reputation and positive reviews are the most intuitive indicators for platform to filter sellers. Second, it causes 

homogenous competition. The expenses of false transactions and false comments will eventually be passed on to 

buyers. This network stream-oriented competition strategy has made sellers more inclined to use resources to 

get more network stream at lower cost, rather than improving product quality and taking a “differentiated” 

competition path. At last, it limits the innovation of e-commerce ecology. The rapid development of China's 

                                                           
2 The concept of stream comes from physics, which means the amount of fluid streaming through a closed section of an 

open channel per unit time. Network economics and e-commerce theory borrow this concept to refer to the amount of traffic 

that a particular network channel can access per unit of time, including Page View (PV) and Unique Visitor (UV). In this 

study, we use network stream to refer to the amount of online users(or visitors) access a particular website (e-commerce 

platform, social media etc.). 
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e-commerce in early days has undoubtedly benefited from the enthusiasm of tens of thousands of SMEs to start 

business at lower cost on the e-commerce platform while the increasing network stream cost has kept these 

innovative startups out of the e-commerce platform.  

 

Fig.1. The network stream distribution dilamma of traditional e-commerce platform 

 

4.3 The essence of network stream dilamma  

In fact, the essence of network stream dilamma is platform-centered, centralized network stream 

distribution mechanism. Traditional e-commerce platforms adsorb transaction network stream to build 

e-commerce infrastructure by the profit generated by network stream distribution. To change the centralized 

distribution of network stream, we need to disrupt the way that the traditional e-commerce platform operates. 

Without major external technology, traditional e-commerce platforms are difficult to change the status of 

centralized network distribution in the short time. Network stream dilamma has no solution in the traditional 

e-commerce platform. The essence and mechanism of network stream dilamma is describled in Fig.1. 

 

5.  CASE ANALYSIS  

 

5.1 Socialization: a different mechnism of network stream distribution 

Network stream dilemma of traditional e-commerce platform is ultimately attributed to the essence of its 

existence: centralized network stream distribution mechanism. With the application of mobile smart devices and 

social media, the foundation of this model has gradually been shaken: decentralized transaction portals and 

channels have gradually become popular. In recent years, with the rapid spread of mobile smart devices, Chinese 

netizens have rapidly migrated from PC side to mobile side, which provides an important technical foundation 

and user support for the rise of s-commerce. Compared with PC, the mobile terminal has greater convenience 

and immediacy, which allows both sellers and buyers to break through the time and space restrictions and 

achieve "24 hours online". Meanwhile, the mobile device has a stricter user identity authentication mechanism 

than PC, so that in the mobile-based business activity, the buyer truly become identifiable and reachabile.  

In addition, the core of s-commerce which combinate mobile e-commerce and social media,is socialization. 

And the advantages of it are mainly reflected in the following three aspects. 

First, s-commerce which based on online community is closer to users. Community-based e-commerce 

places more emphasis on the loyalty of specific community members. Continuous interaction with users is 

important for the deep mining of community values. Users are no longer simply product or service taker, but 

active value creators and sources of innovative knowledge (Christiansen et al.,2010;Nambisan & Baron,2007). 

Second, s-commerce means trust. In s-commerce activities, transactions are not the end of business, but the 

beginning of social relationships(Jiang,2016). The core of s-commerce management is the relationship with 

community members, focusing on strengthening the relationship between users. in s-commerce, both sellers and 
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buyers have higher trust and higher efficiency of network stream matching. At Last, s-commerce breaks the 

"centralized" network stream distribution mechanism. In s-commerce, both buyers and sellers no longer need an 

e-commerce platform to connect each other. The two parties can easily discover potential trading parnters 

through the social media platform. Morover, in s-commerce, transaction network stream is no longer controlled 

by the e-commerce platform, and network stream distribution is completely “fragmented” following the social 

relationships. In this sense, s-commerce not only breaks the “centralized” network stream distribution 

mechanism, but also breaks down the foundation of the traditional e-commerce platform. 

Essencially, s-commerce will make supply and demand matching more precise and cost-effective. On 

s-commerce platform, user demand become the driving force of business operations. Social network sites allow 

users to aggregate in the form of community and wait for sellers to discover, match, and transform at low costs. 

At the same time, crowd-funding, crowd-creating, crowd-sourcing and other user-participating product 

development models will involve more and more users in the operation of enterprises, making user demand 

drive business operations become reality. (Yadav et al., 2013) More importantly, users spontaneously aggregate 

on social platforms such as WeChat and Facebook to generate communities of different interests, objectively 

"helping" companies to complete traditional market segmentation tasks. The only difference is that the demand 

is based on the community itself, not the e-commerce platform. The core value of these social-based network 

stream matching mechanisms is to allow the two parties to connect more accurately at a lower cost. In practice, 

we observe that s-commerce is forming a closed loop of transactions as shown in Figure 2. 

 

 

Fig.2. S-commerce transaction closed loop 

 

5.2 Taobao V.S. Ping DuoDuo: the comparison between two mechanisms 

According to previous discussion, the essential difference between traditional e-commerce and s-commerce 

in China is the distribution mechanism of online network stream resources. This section will take Taobao and 

PingDuoDuo as examples to systematically discuss this difference and its characteristics. 

Compared with traditional e-commerce platform, the stream distribution mechanism of s-commerce is 

fundamentally different: There is no centralized stream portal and rules in a s-commerce platform and the 

network stream distributioon rely solely on the users' social needs. S-commerce platforms only provide business 

infrastructure services such as payment and credit, and do not occupy, dominate or participate in the distribution 

of transaction network stream. As the example of PingDuoDuo, network stream is in the hands of dispersed 

online community participants, especially "KOLs":web celebrity, enthusiast, geek, etc. This particular power is 

controlled by centralized platform when traditional e-commerce companies dominate the online trade market. 

The difference between the two network stream distribution mechanisms is shown in Figure 3. 
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Fig. 3. Network stream distribution mechanism between tradional e-commerce and s-commerce 

 

The difference in network stream distribution mechanism has produced a series of different performances 

in practice, mainly reflected in the following four aspects as describled in table 2. 

 

Tab.1. Differences between traditional e-commerce and s-commerce 

  traditional e-commerce social-commerce 

Network stream distribution centralize decentralize 

Network stream obtain search engine/quantity community/quality 

Operational goal transaction relationship 

Marketing channels companies users 

Competition mode homogenization differentiation 

Cases taobao,JD Ping DuoDuo 

 

First, network stream obtain. Traditional e-commerce platforms mainly rely on search engines and through 

search engine optimize(SEO) to get more network stream. S-commerce mainly relies on social relationship to 

get network stream. This kind of methed emphasize introducing higher-precision network stream(rather than the 

amount of the stream). Both two methods are trying to realize higher gross market value (GMV).
3
 Traditional 

e-commerce platforms usually improve GMV by increasing the amount of network stream while s-commerce 

are generally by getting higher CVR. Obviously, traditional e-commerce pays attention to the quantity of 

network stream, and s-commerce pays more attention to the quality of it (accuracy). 

Second, operational goal. E-commerce platform attaches importance to the construction of service systems 

to support business transaction and make it more effective. S-commerce is essentially a social platform which is 

aimed to build more efficient connections between users and make them more convenient to communicate. 

Therefore, building a long-term relationship among users is the core of s-commerce. In this process, emotional 

relationships and value identification are far more important than realizing a single business transaction.  

Lastly, Marketing channels. The marketing channel of traditional e-commerce is company, while in 

s-commerce, the main marketing channel is user. In the condition of traditional business activities (including 

e-commerce), competition around customer stream in channel locations (both online and offline) is the top 

priority, and it is only profitable to operate at a location where customer is crowded (offline) and where network 

stream is large (online). While in s-commerce, users or UGC such as interest group, web celebrity, short video 

                                                           
3 Generally speaking, the business scale for a particular e-commerce platform followed this: GMV=CR X CVR X PCT, For 

CR is Clicks Ratio which determined by the amount of network stream, CVR is Click Value Rate which determined by the 

precision of network stream, PCT is Per Customer Transaction which is given by the product that a customer want to buy. 
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are the lifeline of enterprises. The marketing channel is generated by user's e-WOM. It can be seen that 

traditional business realizes the connection between user and product, and its carrier is commercial circulation 

enterprises; while s-commerce realizes the connection between users and its carrier is online community.  

Take PingDuoDuo as an example, the different network stream distribution mechanism is the core of its 

rise. The emerging s-commerce platform represented by PingDuoDuo is using this socialized and decentralized 

network stream distribution mechanism to empower its users. This is the fundamental destructive innovation 

that will disrupt the very basis of traditional e-commerce. PingDuoDuo is using multiple social ways to attract 

user to create, share and spread the information about the products which will be the guidelines for other 

transctions. S-commerce uses social relationship as the transaction medium to replace the search engine on 

traditional e-commerce platform, this decentralized network stream distribution mechanism improves the 

efficiency of supply and demand connection. 

 

CONCLUSIONS 

In China, traditional e-commerce platforms are evolving toward s-commerce. Traditional e-commerce 

solved the problem of traditional business informationization, including the transfrom process of traditional 

business participants from offline to online, as well as the construction of online business infrastructure. These 

are the foundations for mobile e-commerce applications in China. S-commerce solves the "network stream 

dilemma" through social networks. In reality, some traditional e-commerce platforms are transforming towards 

s-commerce such as Taobao headlines and Alipay. These traditional e-commerce companies are building social 

network systems to ameliorate existing network stream distribution mechanisms by self-media, KOL, live 

broadcasts, etc. These all indicate that socialization is the development trend of traditional e-commerce. 

Besides, technology is not a fundamental feature in the transformation process. Technologies such as 

mobile Internet and social media are tools to make business, not the essential feature of s-commerce: Operating 

on PC side may be s-commerce, and operating on mobile devices can also be traditional e-commerce. 

Technology is only a tool in the transformation process of traditional e-commerce to s-commerce. 

Moreover, s-commerce will promote the implementation of the C2B model. One of the most important 

thing for companies engaged in business activities on mobile devices is community operation. The core of 

community operation is to achieve in-depth interaction and establish emotional relationships,value recognition 

with users. In this process, users' deep involvement in product development, design and improvement are the 

prototype of demand-driven production and operation model (C2B). The distinction between producers, 

communicators and consumers in the traditional economy has become blurred in s-commerce. The roles 

overlapped and community participants are often "active producers", "faithful consumers" and "enthusiastic 

communicators". It can be seen that in s-commerce context, consumers and their communities are the promoters 

of business activities. C2B model is easier to implement under the influence of mobile Internet technology. 

Like any kind of new business format, the development of s-commerce still needs to go through a long 

period of time. In terms of current trend, socialization will become the mainstream of online transactions. The 

change in network stream distribution mechanism in s-commerce presents a different organizational structure 

from traditional e-commerce platform and this provides a new perspective for future organization management. 
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Abstract: Based on the Bass model and the micro-model of mass media network, we propose an agent-based threshold 

approach including the mutual interaction between social relationship network and mass media network. Taking the 

heterogeneity of individuals into account, it is found that the direct advertisement from mass media broadcasting will attract 

the potential adopters greatly at the beginning of innovation diffusion. In the middle of diffusion process, the previous 

adopters formalize a positive feedback to the potential adopters via mass media broadcasting. The social collective effect can 

be strongly enhanced if the potential adopter prefer to mass media broadcasting. Furthermore, it is found that the complexity 

of the social relationship network may postpone the social collective effect. 

 

Keywords: Social Influence, Stochastic Threshold Model, Innovation Diffusion, Complex Network 

 

1. INTRODUCTION 

When an organization brings out an innovation product, it concerns whether the innovation can spread 

abroad and be adopted by a successful numbers of consumers in a short time. In fact, the process of spreading 

determines the marketing to be successful or not. Hence, the study of innovation diffusion process has become 

more and more important for marketing. The theoretical study on innovation diffusion is always a hotspot in 

management science. There are several investigations on innovation diffusion and they were summarized 

recently to illustrate the broad scope in this field 
[1]-[6]

. 

When an innovation is released into a society, the social members have the chance to become aware of the 

innovation and decide whether to adopt it or not. The mass media and interpersonal channels are two important 

types of communication channels and have significant effects on the innovation diffusion process. Many 

programs have been evaluated by using mass media and/or interpersonal communication for behavior change 
[7]

. 

Past research in the diffusion of innovations has clearly demonstrated that different kinds of communication 

channels have differential effects on the adoptive behavior exhibited in a societal system 
[8]

. Early work in this 

area examined the effect of communication channels on diffusion, and found mass media channels were usually 

the most rapid and efficient means of informing the potential adopters about the existence of an innovation, 

while interpersonal channels were more effective in persuading an individual to accept the innovation 
[9]

.  

Although many scholars agree on the importance of interpersonal communication in the diffusion process, 

few studies have successfully traced an innovation through a network of social contacts 
[10]

. Recently, lots of 

different diffusion models have been proposed to investigate the innovation diffusion. Many characteristics of 

innovation diffusion, such as the speed of diffusion and the extent of diffusion, have been widely investigated 

and fruitful results were achieved 
[11]-[14]

. In macroscopic viewpoint, the Bass model 
[15]

 and its generalizations 
[16]

 

successfully describe the innovation diffusion and forecast the diffusion to some extent. The classical S-curve 

can be considered as a general characteristic of innovation diffusion. In microscopic viewpoint, the 

heterogeneity of consumers’ behavior should be considered as a nontrivial factor for the innovation diffusion. 

For example, consumers’ preference between mass media and social relationship will greatly affect the speed 

and extent of diffusion. Many micro models, such as the percolation models 
[17]-18]

, cellular automata models 
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[19]-[20]

 and agent-based models 
[21]-[23]

, have paid attention to the heterogeneity mentioned above and overcome 

the homogeneous assumption of the Bass model. In these micro models, the internal and external factors for 

innovation diffusion can be realized by social relationship network and the mass media network, respectively. 

Hence, the micro market mechanism of innovation diffusion has been revealed to some extent and the utilization 

of Bass model is greatly improved.  

On the other hand, threshold model is very typical in social science research including innovation, rumours 

and disease spreading 
[9]

, especially in modeling collective behaviors 
[24]-[25]

 and considering the heterogeneity of 

each individual 
[26]

. The main idea of this frequently used model is that each individual has a personal threshold 

of utility value to decide whether to adopt the behavior of the society or not. Threshold model can formalize a 

positive feedback into the dynamics of the adoption rate. Generally speaking, the more individuals are involved 

into the social behavior, the more others will feel the social pressure and join in the social behavior. 

With the development of complex networks 
[27]-[28]

 and their wide research 
[29]

, it is possible to investigate 

innovation diffusion in a society by computer simulation. In this case the real structure of social relationship can 

be considered as a complex network. For examples, the small-world network was adopted to predict the new 

product success 
[30]

, the takeoff of new product was investigated with an agent-based model 
[31]

, Pastor-Satorras 

and Vespignani analyzed the influence of complex network structure on epidemic spreading by mean field 

method 
[32]-[33]

, Rahmandad and Sterman compared agent-based and differential equation models in the impact 

of individual heterogeneity and different network topologies on the dynamics of diffusion 
[34]

, Garcia researched 

diffusion by using agents to represent autonomous decision-making entities that interact with each other and/or 

with their environment 
[22]

. The heterogeneity of the nodes of the social network is well considered in the works 

mentioned above. Consequently, the results obtained are quite important for the strategy of new product 

marketing.  

The direct advertisement from the mass media will impact on the potential adopters whether to adopt the 

innovation or not. Meanwhile, the potential adopters’ behaviors are also influenced by the bandwagon pressure. 

The bandwagon pressure was brought out not only by local adopters who have direct relationships with these 

potential adopters but also by the whole adopters in the society. Thus, it is quite reasonable to propose some 

kernel questions such as how the whole adopters affect the potential adopters, and what is the mechanism of the 

bandwagon pressure that affecting the speed of diffusion and the diffusion rate. However, to our knowledge, the 

questions mentioned above are seldom investigated from microscopic viewpoint. In present paper, we propose a 

diffusion model that explicitly includes consumers’ decision-making behavior affected by social influences and 

mass media. The interaction between social network and mass media network are also included. The advantages 

of Bass model and micro model of mass media effect are combined together. By means of simulation, the social 

collective effect on the innovation diffusion is investigated and some novel results are obtained. The paper is 

structured as follows: Section 2 reviews the classical Bass model and introduces our threshold based micro 

model; Section 3 presents the simulation assumptions; Section 4 reports the results of simulations and Section 5 

reports the comments and conclusions. 

 

2. THE MODELS 

 

2.1The Bass model 

The Bass model 
[15]

 assumes that the behaviors of the potential adopters of an innovation are affected by 

two processes of communication: (1) external influence via mass media, such as TV, Broadcasting, Newspaper, 

and so on, and (2) internal influence via word-of-mouth. The differential equation of the Bass model describes 

the innovation diffusion mechanism, which can be written as 
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where ( )N t  is the number of consumers who have adopted the innovation at time t ,  n t  means the 

adoption rate at time t , m is the capacity of market, ( ( ))a m N t  is the number of adopters who was brought 

by the mass media effect and ( )( ( ))
b

N t m N t
m

  is the number of adopters who was brought by the 

world-of-mouth effect. The consumers are divided into innovators and imitators in the Bass model. The 

innovators are the consumers who adopt the innovation due to the external effect via mass media and its 

coefficient is a . While, the imitators are the consumers who adopt the innovation due to the internal effect via 

world-of-mouth and its coefficient is b . The internal effect comes from the total adopters. The Bass model 

describes the social behaviors well and can forecast the diffusion of innovation in the macroscopic viewpoint. 

However, it assumes all consumers to be homogeneous. It does not specify in microscopic viewpoint that how 

the consumers’ decision-making changes by time and how consumers communicate and influence each other. 

Moreover, it can not show the micro mechanism of innovation diffusing from the local to the whole society. 

 

2.2 The threshold model based on the interaction between social relationship and mass media 

In order to take the heterogeneity of consumers’ behavior into account from microscopic viewpoint, we can 

study the behavior of micro single agent by using the theory of complex system and then the whole macro 

behavior of the innovation diffusion can be obtained. We use the concepts of the network to describe the 

diffusion innovation based on the structure of complex social relationship. The nodes of the network are the 

consumers in the social market and each edge between two nodes represents a direct relationship between two 

consumers. Without lose generality, we can suppose that there are N  consumers in social network. The social 

network doesn’t have direction since the communications among all members in the society are mutual. The 

degree of the node 
i

N

ijj i
k 


  is the number of direct connected agents of node i  in the network, where 

1ij   means the direct connection between i  and j  and 0ij   is on the contrary. The average degree of 

the social network is k  and it can be written as 
1

/ 2 /
N

i

i

k k N L N


  , where L  is the total number of the 

edges in the social network. 

Based on the kernel idea of threshold modeling, our model in which including the mutual interaction 

between the social relationship network and the mass media network is given as follows:  
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In Eq. (2), tiU ,  is the utility value of the innovation that the potential adopter i  has at time t , 
iI  is the 

i -th potential adopter’s initial interest on the innovation product, “
, -1 0i t  ” means the i -th potential adopter 

doesn’t adopt the innovation at time 1t   and “
, -1 1i t  ” is on the contrary. 1, tiS  is the utility comes from 

the social relationship network, 0 1ia   is the preference level of the social relationship network for the 

potential adopter i . So 
, 1

a S
i i t 

 is the utility value brought out by the adopters who have direct social 

relationships with the ith potential adopter at time 1t  . The behavior of the potential adopter i  is totally 

influenced by the social relation network when 1ia   and it is totally influenced by the mass media network 

when 0ia  . 
, 1 1( )i i t tb M cP   is the utility value brought out by the mass media network, where 1, tiM  is 

the utility comes from advertisement or sales promotion via the mass media network. 
1tP

 is the adoption rate 

at time 1t  . The adoption rate can be broadcasted to the whole society by mass media network so that more 

and more potential adopters may be attracted. Therefore, 
1tP

 can be considered as a kind of social collective 

utility. The value of 
ib  depicts the i -th potential adopter’s preference on the mass media network and the 

normalization condition requires 1i ia b  . The value of c  is 1 or 0 to control the adoption rate to be 

broadcasted or not. 1 is ‘ON’ and 0 is ‘OFF’.   

During the process of the innovation diffusion, the criterion for the i th social member to adopt the 

innovation depends closely on the total utility value, as indicated in Eq. (2). Every social member has his/her 

own estimation on the innovation, says, the personal threshold 
iE . If 

, ii tU E , the potential adopter adopt the 

innovation and thus , 1i t  , else he/she doesn’t do any action and , 0i t   is still hold. In this model 

  , /i ti
N t N  is defined as the adoption rate of the innovation at time t , specifying the percent of the 

adopters over the whole social market. Consequently,     /n t N t t    is the speed of the innovation 

diffusion, which is the increase number of the adopters per unit time. 

 

3. SIMULATION ASSUMPTIONS 

According to the central limit theorem, the i th potential adopter’s original utility value 
iI  for the 

innovation obeys normal distribution. It can be written as 2

i ~I N  （ ， ）, where   is the average of the 

whole potential adopters’ estimate for the innovation and 
2  is the variance of the estimate.  

There are =2000N  nodes in the social relationship network. The effect of social relationship network on 

the i th potential adopter only depends on the adopters who have direct links to him/her. The effect of the direct 

advertisements ( , 1i tM  ) on the potential adopters is independent of the social network. We suppose that the 

advertisements will directly affect the potential adopters T  ( 3T  ) times and each time the marginal utility 

decreasing 
[35,36]

. On the basis of the central limit theorem, each time the mass media network’s impact on 

different potential adopter obeys the normal distribution. The magnitude of the impact depends on the effort of 

the direct advertisements.  

After the potential adopters choose the innovation product, they will form a word-of-mouth effect on the 

innovation product when they use it. The word-of-mouth effect influences the decision-making of the potential 
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adopters who have direct connections with the adopters. These kinds of influences make effort via the social 

relationship network. Moreover, the adopters have more chances to contact the mass media 
[9]

. Their comments 

on the innovation will also affect the potential adopters’ decision-making. This kind of collective pressure will 

give a positive feedback to the potential adopters via the mass media network.  

For the i th potential adopter, the coefficients of the social relation network and the mass media network 

are 
ia  and 

ib , respectively. The coefficients depend not only on the individual characteristics, such as 

preference and education degree and so on, but also on the innovation’s properties, such as the performance, 

price and the effort of marketing. For the sake of convenience, all the potential adopters’ coefficients of the 

social relation network and the mass media network are =ia a  and = 1-ib b a  in the simulations. Such 

disposal will not bring out essence impact on the results from the statistical point of view. In the assumption, 

0 1a  . If 1-a b , it means that the effect on the potential adopters’ decision-making from the social 

relation network is greater than that from the mass media network, or vice versa. 

 

4. THE SIMULATION RESULTS 

In present paper we calculate and compare the differences between two different cases. 1c   is the case 

of mutual interaction between the social relation network and the mass media network, and 0c   is the case of 

single action of the mass media network. Both of them deal with the innovation diffusion from microscopic 

viewpoint. 1c   is based on Eq. (2) and it will reduce to 0c   in the 
1 0tP   limit. Thus, the factor 

1tP
 

is important to realize the mutual interaction between the social network and broadcasting network. The 

comparison between the two cases is helpful for us to analyze the questions concerning about innovation 

diffusion. We present our simulation results for a social network containing 2000 members. Each data is based 

on the average of 500 times of calculations. 

 

4.1 The innovation adoption rate 

Figure 1 shows that the curves of 0c   and 1c   

almost overlap together in the first four diffusion period 

( 4t  ). It means that the utility value of the innovation for 

the potential adopters is mainly from the effort of the mass 

media’s direct advertisements. The mechanisms of diffusion 

for the two cases are almost the same at the beginning and no 

distinct difference can be observed. However, after the fourth 

diffusion period ( 4t  ), in 1c   the speed of diffusion takes 

off faster than that of 0c  . At the time 18t  , the 

innovation adoption rate of 1c   almost reaches its 

maximum, while 0c   needs more than 30 diffusion 

periods to reach the maximum. It shows that the positive collective pressure from the whole adopters influences 

the potential adopters via the mass media network. This influence is direct, quick and powerful. The result is 

very important for marketing the innovation diffusion. Furthermore, the final adoption rate in 1c   is lager 

than that in 0c  . Therefore, we can see that the advertisement is useful to promote the former adopters to 

adopt the innovation at the beginning of diffusion. The effort of the direct advertisement is sharply weakened in 

the middle and later of diffusion. In these stages, the social relationship network can make positive effort to the 

innovation diffusion. Our results suggest that the innovation organization should pay more attention to broadcast 

the positive feedback of the whole adopters to the potential adopters. This indirect advertising will promote the 

adoption rate to a higher level in a shorter period. 
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Figure 1. The innovation adoption rate varying 

with the time evolution at 20k   
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4.2 The speed of the innovation diffusion 

We suppose that the direct advertising impact on the potential adopters by 3 times and the marginal utility 

is decreased by time. From Figure 2, we find that at 3t  , namely at the third diffusion period, the speeds of 

the diffusion in 0c   and 1c   both reach a peak value. It means that the effect of direct advertisement from 

the mass media network is more important than other factors at the beginning of the innovation diffusion. It can 

be also seen from Fig. 2 that both of the speed curves decrease monotonically to zero for large t . It means that 

the adoption rate of the society is going to saturation and consequently the speed decreases. More interestingly, 

in 1c   the diffusion speed reaches a second peak value at 10t   and obviously it is a trough between this 

peak value and the former one. In comparison, such phenomena doesn’t appear in 0c  . This result shows that 

the mass media network is more important than the social relation network for the later adopters (imitators). The 

early adopters (innovator) have stronger lead power of public opinion since they have more chance to contact 

the innovation organization
 [9]

. The early adopters will not only affect the behavior of the potential adopters who 

have direct relationships with them but also broadcast the innovation over the whole market via the mass media 

network. They will form a social pressure to make a collective effect on the potential adopters. Thus, the 

diffusion will reach another high tide in the middle of the diffusion. By all appearances, the speed curve is in 

accordance with the process of a succeed innovation diffusion 
[37]

. Therefore, the hypothesis that the early adopters make a 

positive feedback to the whole society through the mass media 

network is reasonable. In fact, the speed curve in Fig.2 explains 

the reason that the adoption rate in 1c   reaches its saturation 

more quickly than that in 0c  , which can be seen from Fig.1. 

On the other hand, if we consider the time as a uniform and 

continuous variable, the definition of diffusion speed 

    /n t N t t    may transform to    
0

lim /
t

n t dN t dt
 

 . It 

shows clearly that the diffusion speed will decrease after two 

peaks of diffusion. The results are meaningful for the enterprise 

in advertisement planning and cost controlling. 

 

4.3 The speed of the innovation diffusion at different network’s degree and preference level 

Let’s go further to discuss the speed of innovation diffusion affected by the average degree of the social 

network. Figure 3 shows the diffusion speeds vary with the time in 0c  , which only considers the single 

action of the mass media network. It can be seen from Figure 3 that all the curves decrease monotonically at 

t 3 . However, the area under the speed curves is increasing with the average degree. The meaning of the area 

under the speed curves can be expressed by    
0

N t n t dt


  , which is nothing but the adoption rate of the 

innovation. Thus, we can draw a conclusion that the final adoption rate increases with the increase of average 

degree of the social relationship network. This result is in accordance with the one presented in the researches of 

Pastor-Satorras and Vespignani 
[32]

 and Delre et al. 
[31]

. It is worthwhile to point out that the speed curve in 

0c   will also have double peaks when the social network’s average degree is huge (such as 500k  ), as 

shown in Fig. 4. However, average degree equal to 500 is an unacceptable hypothesis since it is unreasonable in 

the real society. If we switch the calculation to 1c   under the same conditions except the average degree, 

20k   for instance, Figure 4 shows clearly that the speed curve also has double peaks. The average degree 

20k   fits the real situation in our society. Therefore, it is quiet reasonable to assume that the social relation 
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Figure 2.  The speed of innovation diffusion 

varying with the time at 20k   
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Figure 3.  The diffusion speed in 0c   varying 

with the time at different average degrees 

network brings a positive feedback on the mass media network.  
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Furthermore, it can be seen from Figure 5 that time interval between the two peak values increases with the 

increase of complexity of the social relationship (namely k  increases). It means that the more complexity of 

the social relationship, the longer time it will take to form the collective effect which comes from the potential 

adopters’ response on the former adopters’ behaviors. Of course, large time interval is a disadvantage for new 

product to occupy the prophase market especially when it has other competitive substitutes. However, it is also 

shown in Figure 6 that the time interval between two peak values depend closely on the value of b . The 

interval decreases with the increase of b . It means that the potential adopters pay more interest in the mass 

media network, the second peak appears earlier. Or in another words, the organization make more effort on the 

broadcasting by mass media network, the collective effect forms sooner. Especially, for 0.8b  , the second 

peak appears so quickly that it overlaps directly on the first peak. It is favorable to occupy the market quickly. 

However, it means that the organization should pay more for the advertisement. Therefore, the organization 

should optimize the cost of advertisement, based on the real situation of the social network. The key point is to 

make full use of the collective effect and maximize the benefit with a reasonable advertisement cost. 
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5. THE CONCLUDING REMARKS 

In present paper, we investigate the social behavior’s collective effect on the innovation diffusion by using 

a micro threshold model. In this model the decision-making behavior of the potential adopters are affected by 

the following factors: initial estimate of the individual potential adopter, the adopters who have direct 

relationship with the potential adopters, the advertisement or sales promotion coming from the mass media 

network, the positive feedback coming from the whole adopters in the society via the mass media network 

Figure 6. The diffusion speed varying with 

the time in 1c   at different values of b , 

with the average degree 20k   

Figure 5.  The diffusion speed varying with 

the time in 1c   at different average degrees 

Figure 4.  The diffusion speed varying with the time 

in 0c   at 500k   and 1c   at 20k   
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(including the adopters who have no relationship with the potential adopters). With a detailed diffusion tracing, 

we get the conclusion as follows:  

(1) In order to diffuse an innovation, the early advertisement is very important to attract the previous 

adopters to adopt the innovation product. The effect of direct advertisement is clearly weakened in the middle of 

diffusion process. At this stage, the social relationship network can promote the innovation diffusion to some 

extent. Therefore, the organization should pay more attention to make full use of the mass media network to 

broadcast the adopters’ feedback to the potential adopters. Such kind of indirect advertisement will push the 

adoption rate to a higher level.  

(2) At the beginning of the innovation diffusion, the direct advertisement of the mass media network will 

promote the speed of diffusion to a peak value. Furthermore, the previous adopters have stronger guide ability to 

public because of contacting more with the organization. The previous adopters bring out the collective effect on 

the potential adopters via the mass media network and then the speed of diffusion will reach another peak value. 

The mutual interaction between the social relationship network and the mass media network will cause double 

peak on the speed of diffusion. 

(3) The time for the previous adopters bring out the collective effect on the potential adopters will increase 

with the enhancive complexity of social relationship. Meanwhile, the time interval between the two peaks of the 

diffusion speed increases. Nevertheless, the potential adopters pay more interest in the mass media network; the 

second peak appears earlier which means the sooner to realize the collective effect. 

The results obtained here are useful to the innovation diffusion. At the beginning of the innovation 

diffusion, more advertisements are necessary since it will attract the previous adopters to adopt the innovation in 

a short time. In the middle of the diffusion process, the previous adopters affect the potential adopters’ decisions 

by the social relationship network. Moreover, the organization should pay more attention to broadcast the 

adopters’ positive feedback to the potential adopters via the mass media network. This indirect advertisement 

may stimulate the adoption rate to saturation in a shorter period. The innovation diffusion can also reach a 

higher level. 
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Abstract: Many studies have postulated the reasons for the development of the O2O business though the research of the 

customers’ behavioral intention is relatively unexplored. This study selects the travel industry as the research context to 

investigate online-offline integration between hotels and online travel agencies (OTAs). To investigate customers’ behavioral 

intention, this study establishes an integrated model of information systems success model and customer loyalty. The 

research focuses on whether customer loyalty (e.g., satisfaction and trust) can increase the booking intention, and the factors 

of increasing satisfaction and trust. According to the analyzed results, satisfaction directly influences customers’ booking 

intention while trust directly and indirectly influences customer booking intention through satisfaction. For antecedents, 

system quality and service quality have a significant impact on satisfaction, while brand image and size have a significant 

impact on trust. These findings have implications for OTAs to attract customers to book hotels through their websites. 

 

Keywords: O2O Commerce; Online Travel Agency; Hotel Booking; Information Systems Success Model 

 

1. INTRODUCTION 

In recent years, online to offline (O2O) business mode has received more attention in research and practice. 

Online marketing and purchase effectively drive customers’ offline consumption. O2O commerce has widely 

applied to various daily life services, such as travel, catering, house leasing, car rental, and many others. 

According to the iResearch report (2017), the number of Internet users booking airline tickets, hotels and train 

tickets had reached 348 million in China. A comparison with the year 2016 shows that the increase was 48.47 

million, with a growth rate of 16.2%. Among them, the transaction volume of the accommodation market was 

appropriately 170 billion Yuan, accounting for 20.5% of all transactions. 

In the travel industry, customers like online travel agency (OTA) due to its advantages. These advantages 

include speed, convenience, and so on. The hotels provide their information to enrich the OTA websites. OTA 

websites offer booking features, price comparisons, and review comments for customers. Booking online, as the 

starting link for the hotel O2O mode, is also the most important link that directly influences customers to visit 

hotels. 

To address the issues outlined and fill the gaps in previous researches, this study integrated the information 

systems success model and customer loyalty to develop a new research model and hypothesized relationships. 

This study aimed to deal with the following research questions: (1) Does customer loyalty (e.g., satisfaction and 

trust) affect customer booking intent? (2) Which factors influence satisfaction and trust? The answers to these 

questions not only have important research implications but also can clarify the impact of the factors on OTA 

websites. 

2. LITERATURE REVIEW 
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2.1 O2O commerce 

Recently, O2O (online to offline) has been a mainstream commerce mode in e-commerce. O2O commerce 

has been widely applied in many service industries, such as tourism, catering, house leasing, and car rental 

among others. In previous studies, several researchers have investigated the factors that affect the adoption of 

the O2O business model. For example, Du &Tang (2014) emphasized the problems of offline service quality 

and provided some suggestions for O2O’s healthy development in China. The results showed that offline service 

quality was required to be high in O2O mode
[1]

. For different e-commerce environments, Shen & Wang (2014) 

found that larger size, local entry costs, recommendation rankings, discount, and policies could help O2O 

companies get more revenue
[2]

. In addition, some studies analyzed the O2O mode using its future development 

trends and existing problems based on actual cases
[3]-[5]

. 

The above literature only studied the issue of the single channel. However, few studies involved 

multichannel integration such as cooperation between OTAs and hotels. In addition, many studies confirmed 

that intentions would determine behavior. A pending question is: “what factors would affect intentions?” Thus, 

in this study, we focus on the O2O mode of OTAs-hotels and investigate the factors influencing the booking 

intention. 

 

2.2 Online Travel Agency 

The development of information technology has brought several changes to the traditional tourism industry. 

In order to satisfy the requirements of tourists for convenience, OTA (Online Travel Agency) was established. 

The ensuing question is how the members of the industry improve their performance through OTA, then 

complete the transformation of the enterprises. 

Several studies have investigated factors that can increase OTA use. For instance, Ye et al. (2011) analyzed 

the user reviewing practices on Ctrip.com. Their findings are that the valence of traveler reviews had a 

significant impact on the online sales of hotel rooms
[6]

. In addition, Merce et al. (2012) found evidence that the 

chain from e-quality→perceived value→loyalty was significant in the context of tourism e-commerce
[7]

. 

Looking at a different culture, Carmen et al. (2014) compared the perceptions of Spanish and British tourists in 

the formation of the overall perceived value of the purchase decision-making process for a hotel stay. The results 

showed that the “uncertainty-avoidance” and “individualism/collectivism” dimensions moderated the 

relationship between the antecedents of overall perceived value
[8]

. 

What is clear is that these papers studied the actual behavior of users. However, they did not involve their 

intention to use. Therefore, this study focused on the intention of users to book hotels through OTAs and 

investigated the influencing factors. 

 

3. RESEARCH HYPOTHESIS AND MODEL 

Customer satisfaction with OTAs in this study is defined as customers' emotional feelings for previous use 

of OTA. The booking intention through OTAs refers to the users’ willingness to use OTAs to book a hotel. 

Satisfaction is an important factor in information system use. Prior researchers found that high customer 

satisfaction affected customer loyalty in a positive manner
[9]

. As mentioned above, satisfaction plays an 

important role in the brand's long-term viability. The booking intention through OTAs is considered a conscious 

loyalty in customer loyalty. We expect that a high level of satisfaction with OTAs influences users’ intention to 

use OTA. Thus, we hypothesize: 

H1: Satisfaction is positively associated with the booking intention. 

A definition of trust is that it is the expectation of the trustor to the behavior and motivation of the trustee
[10]

. 

Customer trust in this study refers to customers’ expectations of OTAs motivation and behavior. Trust is vital to 

https://journals.sagepub.com/action/doSearch?target=default&ContribAuthorStored=Sabiote-Ortiz,+Carmen+M
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the success of e-commerce and is an important factor in building and maintaining relationships
[8]

. Schurr & 

Ozanne (1985) found that trust affected customer behavior
[11]

. When customer trust in Internet stores is closely 

related to customer attitudes, customer trust in OTAs may make them more willing to book hotels through 

OTAs. 

In addition, a lot of literature has proposed the relationship between trust and satisfaction. In the field of 

instant messaging, customer trust in service providers can increase their satisfaction
[12]

. In this study, we 

postulate that customer trust in OTAs will improve customer satisfaction with OTAs. 

Other hypotheses postulated by this study include: 

H2: Trust is positively associated with the booking intention. 

H3: Trust is positively associated with satisfaction. 

One way of successfully assessing customer satisfaction is through constructs of IS success model, such as 

information quality and system quality. System quality and information quality are the two main determinants of 

information system usage and user satisfaction. These two directly affect individuals, and in turn, have a 

positive impact on net income. 

Information quality in this study refers to the characteristics of the OTA output. Previous researchers found 

that higher information quality made customers more satisfied
[13][14]

. As the direct recipient of information 

quality, higher quality of OTAs information is also considered more satisfactory to users.  

System quality in this study refers to the characteristics of the OTAs. In previous studies, system quality 

was used to measure the functional characteristics of ERP systems, such as system reliability, response time, 

flexibility, integration, and accessibility, which users value
[13]

. In ERP systems, the quality of the system is 

positively associated with the quality of customer satisfaction
[14]

. As mentioned above, we assume that the 

higher the quality of the OTAs system, the easier it is to satisfy customers when using OTAs.  

Service quality in this study refers to the quality of the service or support that the OTA website provides. 

The service quality includes three dimensions: assurance, empathy, and responsiveness. The quality of OTAs 

services will directly affect customer attitude towards OTAs. Several studies on e-commerce support the 

relationships between the three qualities and satisfaction
[15][16]

. This study assumes that information quality, 

system quality, and service quality are determinants of customer satisfaction with OTAs. We hypothesize: 

H4: Information quality is positively associated with satisfaction. 

H5: System quality is positively associated with satisfaction. 

H6: Service quality is positively associated with satisfaction. 

Brand image is defined as the degree to which a customer believes that a company is honest and cares 

about its customers
[17]

. In this study, we define the OTAs brand image as the degree to which customers believe 

that OTAs are honest and concerned about their customers. Under normal circumstances, customers are more 

likely to trust a company with a good brand image. In the field of industrial supply, the seller's brand image is 

associated with a buyer’s trust in a positive manner
[18]

. Therefore, we propose the following hypothesis: 

H7: Brand image is positively associated with trust. 

In this study, the size of OTAs refers to customers' perception of the overall size of the OTAs and its market 

share. The size of the website and company also reflects the ability and reliability of risk control. In the 

traditional marketing channel, customers regard the size of the company as a signal that the company can be 

trusted. We assume that the larger the size, the more trustworthy the OTA is. Some studies have shown that size 

and trust are positively correlated. Thus, we propose the hypothesis: 

H8: Size is positively associated with trust. 

The research model of this study is shown in Figure 3.1. 
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Figure 3.1. Research model 

 

4. RESEARCH METHODOLOGY 

 

4.1 Instrument development 

In this study, items for the constructs are primarily adapted from prior studies to ensure content validity. 

System quality, information quality, and service quality are from the research of DeLone and McLean (1992); 

satisfaction and booking intention are from the research of Bhattacherjee (2001); trust, brand image, and size are 

from the research of Jarvenpaa et al (2000). The 7-point Likert scale is used for all items in this study, ranging 

from “strongly disagree”(1) to “strongly agree”(7). Table 4.1 shows the definitions of eight constructs. 

Table 4.1. Definitions of constructs 

Construct Operational definition Source 

Information quality The characteristics of the OTAs output. DeLone and McLean (1992) 

System quality The characteristics of OTAs. DeLone and McLean (1992) 

Service quality The quality of services or support from the OTAs website. DeLone and McLean (1992) 

Brand image Customers believe that OTAs are honest and care about their customers. Jarvenpaa et al. (2000) 

Size Customers’ perception of the overall size of OTAs and their market share. Jarvenpaa et al. (2000) 

Satisfaction Customers' feelings about previous use of OTAs. Bhattacherjee (2001) 

Trust Customers’ expectations to OTAs motivation and behavior. Jarvenpaa et al. (2000) 

Booking intention The strength of a user's willingness to use OTAs to book a hotel. Bhattacherjee (2001) 

 

4.2 Data collection 

The research samples consist of the customers from ten hotels in four well-known chains, including 

Homeinns, 7daysinn, Motel168, and Podinns. The OTA website investigated in this study is Ctrip.com. We 

distributed 800 questionnaires to customers who booked hotels through the Ctrip website and collected 309 

questionnaires with a response rate of 38.6%. Among the respondents, 65.4% are male, 52.4% are 26 to 35 years 

old, 75.4 % have a bachelor's degree, and 30.7 % of the respondents have incomes between 3001-4500 Yuan per 

month. 
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5. RESULTS 

 

5.1 Measurement model  

This study evaluates the measurement model by convergent validity and discriminant validity. Item 

reliability, composite reliability (CR) and average variance extracted (AVE) measure convergent validity. As 

shown in Table 5.1, the factor loading for each item is higher than the acceptable standard of 0.5. Therefore, 

item reliability is acceptable. 

Cronbach's α is used to evaluate the reliability of constructs. As shown in Table 5.1, Cronbach's α for all 

constructs ranges from 0.92 to 0.95, exceeding the recommended level of 0.7. AVE for constructs ranges from 

0.80 to 0.87, which exceeds the recommended level of 0.5. In addition, the square root of AVE for each 

construct exceeds the correlations between the construct and other constructs. Thus, convergent validity and 

discriminant validity are supported. 

Table 5.1. Reliability 

Construct Item Factor loading Mean SD Cronbach’s α CR AVE 

Information quality 

IQ1 0.72 

5.43 1.04 0.93 0.92 0.82 IQ2 0.75 

IQ3 0.72 

System quality 

SQ1 0.61 

5.54 1.02 0.93 0.92 0.83 SQ2 0.65 

SQ3 0.71 

Service quality 

SVQ1 0.66 

5.57 1.03 0.94 0.93 0.84 SVQ2 0.64 

SVQ3 0.68 

Brand Image 

BIM1 0.75 

5.55 1.01 0.93 0.91 0.80 BIM2 0.68 

BIM3 0.78 

Size 

SI1 0.68 

5.50 0.99 0.92 0.92 0.81 SI2 0.63 

SI3 0.77 

Satisfaction 

SAT1 0.72 

5.53 1.12 0.95 0.93 0.87 SAT2 0.74 

SAT3 0.69 

Trust 

TR1 0.56 

5.50 1.04 0.94 0.93 0.85 TR2 0.63 

TR3 0.54 

Booking Intention 

BIT1 0.89 

5.18 1.22 0.94 0.91 0.85 BIT2 0.90 

BIT3 0.90 

Table 5.2. Inter-construct correlations 

 IQ SQ SVQ BIM SI SAT TR BIT 

IQ 0.904            

SQ 0.803  0.909        
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 IQ SQ SVQ BIM SI SAT TR BIT 

SVQ 0.760  0.739  0.914       

BIM 0.756  0.774  0.703  0.901      

SI 0.728  0.726  0.791  0.759  0.892     

SAT 0.789  0.751  0.808  0.780  0.779  0.930    

TR 0.798  0.715  0.801  0.790  0.790  0.725  0.921   

BIT 0.533  0.531  0.506  0.483  0.497  0.503  0.515  0.922  

 

5.2 Structural model 

PLS is used to examine the hypothesized relationships among all constructs. The results show that 

satisfaction (β=0.27, p<0.01) and trust (β=0.30, p<0.001) positively affect the booking intention, supporting H1 

and H2. The two paths account for 28.9% of the variance in the booking intention. Trust (β=0.23, p<0.001) 

positively affects satisfaction, thus, supporting H3. However, contrary to expectations, information quality 

(β=0.06, p>0.05) has no significant impact on satisfaction, thus H4 is not supported. System quality (β=0.37, 

p<0.001) and service quality (β=0.42, p<0.001) positively affect satisfaction, supporting H5 and H6. The two 

paths account for 80.8% of the variance in satisfaction. Brand image (β=0.54, p<0.001) and size (β=0.43, 

p<0.001) positively affect trust, supporting H7 and H8. The two paths account for 88.0% of the variance in trust. 

Table 5.3. Path coefficient and significance 

Hypothesis Path Path coefficient  t Y/N 

H1 Satisfaction -- Booking intention 0.27 ** 3.01 Yes 

H2 Trust -- Booking intention 0.30 *** 3.30 Yes 

H3 Trust -- Satisfaction 0.23 *** 4.21 Yes 

H4 Information quality -- Satisfaction -0.06 0.430 -0.79 No 

H5 System quality -- Satisfaction 0.37 *** 4.90 Yes 

H6 Service quality -- Satisfaction 0.42 *** 5.33 Yes 

H7 Brand image -- Trust  0.54 *** 8.43 Yes 

H8 Size -- Trust  0.43 *** 6.79 Yes 

*p < .05, **p < .01, ***p < .001 

 

Figure 5.1. Result 
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6. CONCLUSIONS 

This study aims to investigate hotel online booking. The factors that increase customer satisfaction and the 

booking intention are from IS success model and customer loyalty. 

According to the analysis, satisfaction directly influences customer booking intention, trust directly and 

indirectly influences customer booking intention through satisfaction. For antecedents, system quality, and 

service quality have significant impacts on satisfaction; brand image and size have significant impacts on trust. 

These results are consistent with previous studies on e-commerce. These findings show that customers tend to 

believe that well-designed websites with a good brand image can provide them with real and good hotel 

information and perfect services, which will lead to increased satisfaction, and achieve a win-win situation for 

both hotels and customers. 

On the other hand, information quality does not significantly affect customer satisfaction with OTAs. One 

possible explanation for resulting in low satisfaction from high information quality may be: in many OTAs, 

such as Ctrip and “Where to Go”, service quality and system quality of each OTA are significantly different, 

which will directly affect customer satisfaction with OTAs. However, most of the information for each OTA 

hotel comes directly from the hotel without significant differences. In other words, there is no direct relationship 

between hotel information and customer satisfaction. 

 

6.1 Management suggestions 

Based on the above results, this study can provide some efficient suggestions for OTAs, such as Ctrip and 

“Where to Go”. For OTAs, it is important to improve their systems and services to increase customer 

satisfaction. In addition, OTAs should show customers good brand images and website size to enhance their 

trust, which help attract more customers to book hotels through them. 

 

6.2 Limitations and Prospects 

This study contains some limitations that require further examination and further research. First, this study 

is cross-sectional. Implying that posited casual relationships may only be inferred rather than proven. Future 

research should conduct a longitudinal investigation. Second, the hotels investigated in this study are economic 

hotel chains. If we investigate customers of different types of hotels, the results may differ. Third, the data for 

this study comes from China. Researchers are encouraged to examine cultural differences and even conduct a 

cross-national analysis to test whether the impacts are different in different countries. Fourth, this study aims at 

hotel online booking, without considering the offline factors. Future research can incorporate some offline 

factors, such as hotel service quality, offline satisfaction and so on. Finally, this study only verifies that 

customer loyalty can improve hotel booking intentions, but did not explain how it affects. 
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Abstract: Many start-ups end up with the failure because they are unable to establish the effective business model. We use 

the organizational learning theory and network theory to study the mechanism of business model innovation for start-ups. 

Based on the 256 data of start-ups, the results of PLS structural equation model analysis show that both acquisitive learning 

and experimental learning can significantly promote the business model innovation. The formal network and informal 

network play different moderating roles on the relation of organizational learning and business model innovation. 
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1. INTRODUCTION 

The Entrepreneurship is the important power to promote social and economic development. However, the 

average life expectancy of start-ups in China is only 2.5 years. Innovation is considered as the fundamental 

driver of firm growth in the changing environment. For start-ups, it may be difficult to establish the advantage 

by technology innovation and product innovation due to their short resources. Whereas business model 

innovation(BMI) can help companies quickly build competitive advantage by new value propositions, 

introducing new trading partners, and reshaping trading mechanisms to meet the diverse customers 

needs
[1]

.Some start-ups focused on BMI have made great progress. For instance, Netease Cloud Music creates a 

new business model of “social music”, which overturns the traditional model and quickly obtains customers 

without significant technical innovation. Literature on BMI mainly emphasize on the drivers (technology, 

market and so on), but pay less attentions to the facilitators such as leadership, organizational learning, and 

experiments. BMI is the dynamical evolution process
[2]

, where organizational learning(OL) is the important 

facilitator to drive BMI, especially for start-ups. Zahra(1999)
[3]

 divided OL into acquisitive learning(AL) and 

experimental learning(EL). Although more studies highlight the importance of OL on BMI
[4]

, the social 

networks activities are ignored. Scholars in field of network theory indicate organizations are interrelated, where 

the network relations would influence resource acquisition, risk perception, and decision-making
[5]

. In China, 

enterprise growth is closely related to their network resources. Therefore, we will examine the issue that how to 

perform BMI for start-ups based on organizational learning theory and network theory. 

 

2. LITERATURE REVIEW AND HYPOTHESIS 

 

2.1Business model innovation 

Business model comes to be prevalent with the advent of the Internet in mid-1990s. Zott and Amit (2012) 

note that value creation is the core of business model, and define BMI as the innovation on content, structure, 
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and governance 
[1]

, which was widely used in research
[6]

.We would also adopt this definition in this study. BMI 

is especially critical for start-ups, which can capitalize their technologies and ideas, and help to find new market 

opportunities. Some scholars have analyzed the external factors such as technology
[7]

, competition
[8]

, and 

environment violence
[9]

and market risk
 [10]

 that drive BMI, which are mainly focused on the reactive innovation, 

with less attention to the initiative characters
[11]

. The business model reflects the perception of managers about 

value creation, acquisition, and delivery. Therefore, some scholars have recently studied BMI from the initiative 

perspective, and explored the roles of organizational experience, leadership, and organizational learning (OL) 
[12]

.
  

 

2.2 Organizational learning and business model innovation 

OL refers to the development on insights, knowledge, and associations between past actions and future 

actions. According to Zahra et al.(1999), OL can be classified into acquisitive learning(AL) and experimental 

learning(EL). EL occurs inside the organizations, where the new and distinctive knowledge is created. AL 

occurs when a firm acquires and internalizes the knowledge outside the organizational boundaries. BMI is 

related to the process of creating and using new knowledge, which is associated with OL. Some research have 

suggested OL would give rise to BMI
[4]

. Specifically, AL is associated to integrate and utilize the existing 

knowledge. As for start-ups, the gradual knowledge accumulation is necessary for BMI. The knowledge serves 

as an important source of BMI, and their weak resources and capabilities require the acquisition and utilization 

of the knowledge outside the organizations to make up for their short resources. Entrepreneurs generally 

constantly envision their ideas, and EL is a process of creating new knowledge based on “trial and error” and 

“learning by doing”, which is conducive to value creation for BMI
[13]

.Therefore, the following hypotheses are 

proposed : 

H1: AL is positively related to BMI for start-ups. 

H2: EL is positively related to BMI for start-ups. 

BMI requires not only the acquisition of external knowledge, but also the processing and creation of 

knowledge. The new knowledge obtained by AL helps start-ups to develop new products quickly. However, it 

will be difficult to utilize the external knowledge to establish the competitive advantages without the EL to 

integrate and absorb the new knowledge
[13][6]

. Based on the perspective of knowledge value chain, knowledge 

capture and knowledge creation play different roles in different stages of BMI, and AL usually precedes EL for 

start-ups, that is, AL affects BMI through EL. Therefore, the following hypotheses are proposed : 

H3: EL plays a significant mediating role in the relationship between AL and BMI. 

 

2.3 Moderating role of network 

The entrepreneurs are embedded in social networks, which would be inevitably affected by their network 

relationships. Social network theory argues that network can help entrepreneurs to obtain the knowledge 

resources. For start-ups, the network relationships is even more important, which is inextricably associated to 

their development. According to Birley(1985)
[14]

, the entrepreneurial networks can be classified into formal 

network(FN) and informal network(IFN). FN generally exist in the form of contracts, with clear responsibilities 

and rights among members
[15]

. Some studies indicated that entrepreneurs with good use of FN can escalate the 

enterprise growth
[17]

. FN is considered as weak links that can provide rich, free information with lower cost than 

strong relationships
[15]

.The rich knowledge captured from FN to foster OL is vital for BMI
 [4]

. So start-ups with 

more FN can strengthen the effect of OL to BMI. Therefore, the following hypotheses are proposed: 

H4: FN enhances the positive effect of AL on BMI. 

H5: FN enhances the positive effect of EL on BMI. 
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The IFN is generally based on the similar members, including entrepreneurial relatives, friends, colleagues 

and other individual relationship members
[15]

. In the initial stage, it is difficult to obtain enough resources due to 

their shortages, and the existence of IFN may help start-ups to obtain the key resources, especially the tacit 

knowledge (such as enterprises strategy, project experience), which in turn promote EL and reduces the risk of 

BMI
[18]

. In Chinese special relationship culture, companies are tended to trade and communicate with members 

in the INF. But the strong relationships in the IFN may easily generate redundant knowledge, and lack rich 

knowledge resources, thereby weakening the effect of AL, which is not conducive to BMI. So, the following 

hypotheses are proposed  

H6: IFN enhances the positive effect of EL on BMI. 

H7: IFN weakens the positive effect of AL on BMI. 

 

3.  METHODOLOGY  

 

3.1 Measurement development 

To ensure the reliability and validity of the questionnaire, the scales utilized in this study are based on the 

existing maturity scales. Table 1 lists the definitions of the five constructs. According to Amit and Zott (2012), 

business model innovation can occur in three ways: content, structure and governance, which can be measured 

with six items. We divide the organizational learning into acquisitive learning and experimental learning 

according to Slater and Narver(1995)
[16]

. Based on Zhao, Li and Lee et al(2011)
[13]

, the acquisitive learning is 

measured by five items and the experimental learning is measured by three items. According to Birley(1985)
[14]

, 

the entrepreneurial networks could be categorized as formal network (for example: tax office) and informal 

network (for example: family and friends). In particular, based on John Watson’s study (2007)
[15]

, the formal 

network can be measured by five items, and the informal network can be measured by three items. All 22 items 

above are measured on the seven-point Likert scale. The respondents were asked to answer the questionnaires in 

the degrees from “completely inconsistent”(1) to “completely  compliant”(7). The pre-test was conducted 

through the survey in 20 firms in a bid to ensure the statements can be understood without ambiguity and to 

collect suggestions about their design. Built on the trial filling, the questionnaire was revised, and then officially 

distributed widely.  

 

Table 1.   Construct definitions and sources 

Construct Operational definitions Source 

Acquisitive 

Learning 

Acquisitive learning occurs when a firm acquires preexisting knowledge existing outside its 

boundaries. 

Slater 

(1995) 

Experimental 

Learning 

Experimental learning occurs internally when new knowledge is created that is distinct to 

that particular organization. 

Slater 

(1995) 

Formal 

Network 

The formal network includes all the local, state, and Federal agencies, which are not 

usually in the business of diagnosing needs, but rather of satisfying them by responding to 

specific requests. 

 Birley  

(1985) 

Informal 

Network 

The informal network includes family, friends, previous colleagues, or previous employers, 

a group which whilst it may be less informed about the options and schemes open to the 

entrepreneur, is more likely to be  willing to listen and to give advice. 

Birley   

(1985) 

Business Model 

Innovation 

Innovate business model by redefining (a) content (adding new activities), (b) structure 

(linking activities differently), and (c) governance (changing parties that do the activities) 

 Amit and Zott 

(2012) 
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3.2 Data collection  

This study seeks to understand the associations among organizational learning, entrepreneurial network and 

business model innovation. For this reason, questionnaires are distributed to the senior managements and CEOs 

of the new enterprises. The participants are told that this survey is conducted for the purpose of academical 

research and the information will be kept confidentiality. The 800 questionnaires have been distributed by the 

email to the respondents during March to June in 2018, after 3 rounds of data collections, 280 questionnaires 

were returned with 256 data valid, resulting the 35% response rate and 32% valid rate. 

 

4. RERULTS 

 

4.1 Common method bias 

Harman’s one-factor test was used to assess the common method bias(see Table 2), and the combined 5 

constructs account for 72.639 percent of the total variance. The variance of each construct ranges from 4.48 to 

35.84 percent, which are less than 50 percent. Therefore, the common method bias is excluded in this study. 

 

Table 2. Total variance explained using harman’s one-factor 

Component Initial Eigenvalues Rotation sums of squared loadings 

 Total variance 
Cumulative 

variance 
Total Variance 

Cumulative 

variance 

1 6.810 35.844 35.844 3.443 18.120 18.120 

2 3.246 17.085 52.929 3.431 18.060 36.180 

3 1.566 8.244 61.173 2.909 15.309 51.489 

4 1.327 6.986 68.159 2.825 14.869 66.358 

5 0.851 4.480 72.639 1.193 6.281 72.639 

 

4.2 Assessment of measurement model 

 Convergent and discriminant validity of measurement model are examined by factor loadings, CR, 

Cronbach’s α and AVE(see Table 3). In particular, the factor loadings of all the 22 items are exceeding the 0.70 

loading criterion. The CRs for all of the constructs range from 0.861 to 0.915, which also exceed the 0.70 

recommended levels. The AVEs for the constructs range from 0.643 to 0.774, which exceed the 0.50 

recommended levels. In addition, the squared root of the AVE of each construct is larger than its 

correlations(see Table 4) with other constructs. The Cronbach’s α range from 0.773 to 0.887, which exceed the 

0.7 recommended levels. Therefore, the convergent and discriminant validity are both confirmed. 

 

Table 3.  Constructs reliability 

Constructs Sd α CR AVE 

AVE  

EL 1.291 0.854 0.911 0.774 0.880  

AL 1.311 0.847 0.897 0.687 0.829 

FN 1.338 0.773 0.861 0.676 0.822 

IFN 1.319 0.813 0.889 0.727 0.853  

BMI 1.073 0.887 0.915 0.643 0.802 
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Table 4. Inter-construct correlations 

 EL AL FN IFN BMI 

EL 0.880      

AL 0.626 0.829         

FN 0.168 0.219 0.822    

IFN 0.002 0.232 0.814 0.853   

BMI 0.612 0.607 0.396 0.338 0.802  

 

4.3 Structural model  

Smart PLS 3.0 is used to test the proposed research model and hypothesis. As the research refers to the 

interaction effects of formal and informal networks, we use moderated multiple regression to test the hypothesis. 

In the first step, we analysis the effects of AL and EL on BMI, and the mediated role of EL between AL and 

BMI. In the second step, the moderated effects of formal network and informal network are examined. 

According to the results, the structural paths of the supported hypotheses exhibit p-values less than 0.05, and the 

model accounts for 49.9% of the variance (R
2
=0.499, p=0.000). In addition, the standardized root mean square 

residual (SRMR) is 0.077, which is less than 0.08, and the goodness of fit index (GFI) is 0.837, which is greater 

than 0.8, and the χ2/d.f is 3.322,which is less than 5. The square root of the AVE of each construct is higher than 

its correlations with other constructs. Overall, these results give the conclusion that the convergent and 

discriminant validity of measurement model is satisfactory, so the overall model represents good fit. 

 

Table 5.   Results of hypothesis tests 

Path 
Standardized 

Coefficient  
T Statistics  P Values Hypothesis test 

Step1: Main effects  

AL -> BMI 0.282 3.340 0.001 H1 is supported  

EL -> BMI 0.414 5.568 0.000 H2 is supported  

AL -> EL 0.558 8.999 0.000 H3 is supported  

Acquisitive 

Learning 

Business Model 

Innovation 

Experimental 

Learning 

Formal Network 

Informal Network 

 

0.282 ** 

-0.098*  

 

0.061* 

0.558*** 

-0.113 *** 

0.171 *** 

0.414 *** 
R2=0.499 

R2=0.312 

Notes: *,**,*** Significance level at p <0.05; p<0.01; p<0.001 respectively 

Fig1. Results of structural model 
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Path 
Standardized 
Coefficient  

T Statistics  P Values Hypothesis test 

Step 2: Interaction terms 

FN×AL -> BMI 0.061 2.078 0.038 H4 is supported 

FN×EL -> BMI -0.098 2.699 0.007 H5 is supported 

IFN×AL -> BMI -0.113 4.229 0.000 H6 is supported 

IFN×EL -> BMI 0.171 4.636 0.000 H7 is supported 

 

Figure1 and Table 5 exhibit the results of the path coefficients along with the significance and t-statistics, 

with the reflection that all the hypotheses are supported. The proposed hypothesized relationships are tested to 

examine the structural equation model. In particular, H1 and H2 are significantly at 0.001 levels, so both AL and 

EL are positively related to BMI. To examine the mediated role of EL between AL and BMI, we calculate the 

VAF which is 0.45 (VAF=0.558 ×0.414/(0.558×0.414+0.282)), it proves to be the partial mediated 

role(0.2<VAF<0.8). Thus, the EL plays the partial mediated role between AL and BMI, so H3 is supported. H4 

is significant at 0.05 levels, suggesting the FN plays the positive mediated role between the relation of AL and 

BMI. H5 is significant at 0.001 levels, reflecting the negative mediated role of FN to the relation between EL 

and BMI. H6 and H7 are also significant at 0.001 levels, which means the IFN positively mediates the relation 

between EL and BMI, but negatively mediates the relation of AL and BMI. 

 

5. CONCLUSION 

First, both AL and EL can significantly promote BMI, because various knowledge may be may largely 

needed for start-ups in the beginning
[4]

. Second, two types of OL are related internally, and EL plays a partial 

mediating effect between AL and BMI, EL can help the new firms to absorb and understand the knowledge 

captured outside the organization
[6]

.Therefore, to perform the BMI, both OL and its internal interactions should 

be emphasized 
[13]

. Third, when the network is introduced, the relationship between OL and BMI has 

changed
[5]

,because the formal and informal networks are significantly different, which would generate different 

effects on the relation between OL and BMI. From this respect, start-ups with different abilities in OL and EL 

should engage in different network activities. In particular, when the capability of AL is strong, formal network 

relations should be emphasized, and entrepreneurs should be cautious of the cognitive locking from informal 

network, which may hinder BMI. When EL ability is strong, informal network relationships should be highly 

considered, and they need to fully utilize the informal network relations with more active communication with 

other members. In short, start-ups should fully consider both the internal organizational learning and the external 

network to promote BMI. 
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Abstract: Social network services (SNS) have been used to support sellers in e-commerce marketplaces for years. It offers 

multiple affordances to sellers to promote their products, maintain relationships with customers and learn from other sellers. 

However, the open nature of online SNS also fosters competition as sellers can closely follow each other. How SNS impacts 

the sales performance of online sellers has not been studied in the literature. This research presents a preliminary study to 

explore the role of SNS on the performance of online sellers, with a focus on seller’s network prominence in SNS. Four 

types of network prominences are proposed in the research and data from 83,462 stores were collected over two years to 

empirically verify our hypotheses. 

 

Keywords: social network service (SNS), network prominence, social marketplace, sales performance 

 

1. INTRODUCTION  

Social network services (SNS) are a web-based service that allows individuals to construct a public or 

semi-public profile within a bounded system, articulate a list of other users with whom they share a connection, 

and view and traverse their list of connections and those made by others within the system [1]. SNS, also called 

open social graph, is one of the major enablers of social marketplaces such as EBay and Etsy. It has multiple and 

conflicting affordances. On one hand, it bonds buyers with common product interests together and facilitates 

product discovery. It also supports seller’s reputation building and social learning from peers. On the other hand, 

the open social structure of SNS intensifies competition among sellers and causes knowledge and customer 

spillover. However, to date there is limited understanding of the role of SNS as an open social graph in the field 

of e-commerce, particularly on its implication to sellers [2].  

Based on the social network theory, this study makes preliminary efforts to understand the impact of 

structural embeddedness of online stores in SNS on their sales performance. We focus on the role of network 

prominence, an important aspect of structural embeddedness. Network prominence represents a store’s network 

position and has been studied under the concept of centrality in the literature.   

 

2. THEORETICAL BACKGROUND 

Social network analysis (SNA) is the process of investigating social structures through the use of networks 

and graph theory [3]. Centrality is a key measure of network prominence in SNA [3,4]. It is the extent to which 

a focal actor is linked to others and occupies the central position in a network. High centrality is normally 

considered a strategic position in which an organization achieves high status within the network. There are a 

wide variety of centrality measurements, and in this research, we focus on studying the impact of degree 

centrality. Degree centrality is the number of direct ties a node owns in the network. It reflects the relative 

dominance of a single node and its popularity, active participation and involvement in the network [4]. 
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Table 1 regression results 

3. HYPOTHESES 

In social marketplaces, there are two prominent groups of SNS users, buyers and sellers. The two groups, 

although mixed together in SNS, join and use the SNS functionalities with different purposes and should be 

studied as separate networks in order to tease out the differential impacts of network position on store 

performance. In both networks, we distinguish between outdegree and indegree centrality [4] as online SNS are 

directed networks. One can follow others and be followed by others. We propose four hypotheses:  

H1: A seller’s indegree centrality among buyers in online social marketplaces is positively related to the 

store sales, and such positive relationship is strengthened when a seller’s indegree centrality increases. This is 

mainly due to the social capital, preferential attachment, directed social learning effects that a seller enjoys.  

H2: A seller’s outdegree centrality among buyers in online social marketplaces is positively related to the 

store performance, and such positive relationship diminishes with the increase of a seller’s outdegree centrality. 

In other words, there is an inverted-U shape relationship between outdegree centrality among buyers and store 

performance. The U-shaped relationship is mainly due to the positive social learning effect and the negative 

information overload effect. 

H3: A seller’s indegree centrality among sellers in online social marketplaces is positively related to the 

store performance, and such a positive effect quickly diminishes with the increase of a seller’s indegree 

centrality. In other words, there is an inverted U shape between indegree centrality among sellers and store 

performance. This is mainly because the signaling, social learning and bridging effects that a seller enjoy, but 

such benefits can be eroded by the negative effect of competitive ties. 

H4: A seller’s outdegree centrality among sellers in online social marketplaces is negatively related to the 

store performance, and such a negative relationship is weakened with the increase of a seller’s outdegree 

centrality. In other words, there is a U shape relationship between indegree centrality among sellers and store 

performance. This is mainly because the negative social imitation effect can be offset by the positive customer 

bridging effect that a seller enjoys.  

 

4. DATA COLLECTION, ANALYSIS AND 

RESULTS 

We collect social network data from Etsy, a social 

marketplace that support the sales of crafts and vintage or 

creative products. We crawled its SNS data for 104,674 

sellers in June 2017 and 2018, respectively. Our final sample 

includes 83,462 stores and a two period, balanced panel data 

of 166,924 observations. 

Because the dependent variable is a count of number of 

products sold or favorited, and the variance of our dependent 

variable exceeds its mean, we adopt the negative binomial 

model. Since we have a two period panel data, we use fixed 

effect negative binomial model in this research [5]. The 

fixed effect model can allow us to control non-observable 

stable store variables.  
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In the equation,  is the dispersion 

parameter, X is a vector of dependent variables 

and Z is a vector of control variables. SN 

represents seller network and BN represents 

buyer network. We log-transform variables such 

as degrees, median prices and number of 

products since these variables are highly skewed. 

Table 1 summarizes the regression results. We run three regressions: the regression with control variables 

only, with independent variables added, and with the quadratic terms of independent variables added. All the 

hypotheses are confirmed. We run several tests to test the validity of the results. For example, the model also 

may suffer from the problem of heteroskedasticity, we run the models with robust errors. The results of model 

are very robust, remain the same as the original model. 
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Abstract：Social commerce is a new economic and business model that has been rapidly risen and developed in recent years, 

which has aroused widespread concern in both the business and academic community. In this paper, we adopt the 

information visualization technology to econometrically analyze the co-citation data of the social commerce fields retrieved 

by Web of Science from 2005 to 2017, then explore the time and space distribution of the social commerce, and analyze the 

cooperation network of institutions and periodicals for the published papers in this field. At the end of the paper, we present 

the frontier and hot topics of social commerce based on the analysis of high-frequency keywords, co-occurrence, and the rate 

of burst term. We hope that it will provide constructive reference and guidance for the following related studies in the area of 

social commerce. 

 

Keywords: Social commerce, research hot spots, visualization, knowledge map 

 

1. INTRODUCTION 

 Social commerce is a subset of electronic commerce that uses social media platform (social networking 

site, microblog, a video sharing site, commentary community, etc.) Disseminating information. By the means of 

user-generated content, social interaction and word of mouth between customer, and other means to display, 

share and interaction of goods, in order to promote the purchase and sales of goods 
[1]-[3]

. In recent years, with 

the rapid development of social commerce, a large number of social commerce websites have emerged, such as 

Facebook, Twitter, Linkedin, Pinterest, Meilishuo, Mogujie, Zhumei, Duitang, and Pinduoduo. At the same time, 

some traditional e-commerce websites have also launched socialization functions and laid out socialized 

businesses. For example, Amazon, Taobao, Dangdang, JD, and other electric commerce websites have all made 

positive attempts and achieved great success. The socialization business sales of Amazon is as high as 371.9 

billion US dollars in 2013 
[4]

, its impressive operating performance has aroused widespread concern in the 

business area. 

After more than 10 years of business practice, we found that the new business model of social commerce 

can absolutely help enterprises to promote the products and services, reduce the operating costs, increase the 

profits and comprehensively enhance the competitiveness of the enterprises. Therefore, social commerce has 

aroused widespread concern by experts and scholars in many disciplinary, because it is an interdisciplinary 

integration of economics, management science, computer science, and sociology, and now it becomes a hot 

research field in the world.  

 

2.  DATA SOURCES AND METHODS 

In this paper, we choose the Web of Science core database as the data source, the topic of search is 

((“social commerce”) OR (“social business”) OR (“social electronic commerce”) OR (“social e-commerce”) 

OR (“social shopping”) OR(“Collaborative Commerce”)), the publication years are from 2005 to 2017, the 

document types are Article, Review and Proceeding Paper which published in English, a total of 21406
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bibliographic records are retrieved, each record includes the author, title, abstract, keywords, publication name, 

references, and other data.
 

Citespace Ⅲ (Version 4.0 R5)  is a tool software for visualizing and analyzing trends and patterns in 

scientific literature. We used it to generate and analyze networks of co-cited references according to the retrieve 

bibliographic records data on social commerce. It can help us to know the research status in the field of social 

commerce.  

 

3. OVERVIEW OF SOCIAL COMMERCE RESEARCH 

4.  This article analyzes the research overview on social commerce from four aspects: the time distribution, 

regional distribution, institutions, and their cooperation, and journals of social commerce scientific literature. 

The analysis of the time 

distribution of literature helps to 

understand the trends of disciplinary
 [5]

. 

As can be seen from Figure 1, the time 

of social commerce development is 

short, just about 10 years, but the 

speed of development is fast and on 

the rise. In terms of time distribution, 

2007 and 2014 are two critical turning 

points in the development of social 

commerce. 

In November 2005, Yahoo pioneered the concept of social commerce and put it into practice. The launch of 

the new service by Yahoo Shopping is called "Set a Featured Product List", it accelerates a significant increase 

in sales. After that, a number of similar recommended shopping websites emerged such as StyleFeeder, 

Kaboodle and ShopStyle. And then, a lot of social media platforms such as Facebook, Twitter, Linkedin, 

YouTube developed social business functions and achieved great success. These new business models have 

aroused widespread academic interest in research. In 2007, there were 664 articles published in social commerce 

and relevant areas, showing explosive growth.
 

After the 2008 economic crisis, a new round of entrepreneurship was once again set off in the field of 

social commerce around 2010. The "LBS + Sharing" type represented by Foursquare, the "Interest + Photos" 

type represented by Pinterest, the "Share + Comments" type represented by Instagram, and the "Interest + 

Mobile" type represented by Google + had appeared, and all above four types of typical business of the Social 

commerce got rapidly development. As a result, the number of documents and the growth rate of the documents 

were greatly increased in 2015. The number of published articles was as high as 2454, with an annual growth 

rate over 35%. 

 

3.1  Geospatial analysis of literature  

Analyzing the distribution of regions (countries) helps us to understand the spatial distribution of research 

forces in the discipline 
[6]

. As can be seen from Figure 2, the United States issued 5913 articles in all and 

possessed an absolute superiority, in all the high-yielding countries and regions in the field of social commerce 

research (TOP10), then followed by England, Australia, China, Spain, Canada, Germany, Netherlands, France 

and Italy. The top 10 countries are mostly developed countries, which are not only well-developed in commerce 

but also leading the development of information technology in the world. However, it is surprising that China is 

neither the developed commercial nor the advanced area for the information technology, but it ranks fourth all  

 

Figure 1.  Total of publications in social commerce from 2005 to 2017 
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over the world with two aspects reason. First, 

the Chinese government attached great 

importance to the development of e-commerce 

and gave strong policy support. In recent years, 

a series of policies and regulations have been 

issued in order to promote the development of 

e-commerce, for example the Network 

Transaction Management approach, "Internet 

plus initiative”, the Opinions on Vigorously 

Developing E-commerce to Accelerate New 

Economic Growth etc. , and the other reason is 

that  the history of social commerce in the 

international development is not long, business 

practices and research start-up time is quite the same in all the above countries, in China，there was born Alibaba, 

Jingdong, Ctrip and a lot of world-class e-commerce businesses in just 10 years and received worldwide 

attention, the rapid development of e-commerce practice application has led to the rapid development of 

academic research. 

 

3.2  Institution analysis  

Analyzing the institutional literature 

research helps us to understand the 

distribution of global research forces and 

the status of international collaboration in 

the field 
[6]

. As can be seen from Figure 3, 

the leading institutions in the field of 

social commerce are in Europe and the 

United States, the only City University of 

Hong Kong and the National University 

of Singapore in Asia are in the global 

TOP20. This shows that the developed 

countries in North America and Europe 

are powerful in this area. In contrast, the research capacity of developing countries is weaker than in developed 

countries. However, research institutions in China ranked the first among the top 20, which shows that China is 

also an important research power in social commerce. From the perspective of quantity, Havard University and 

the City University of Hong Kong are leaders with the most strong research capacity, and there are not many 

differences among the other research institutes. In the research institutions, universities and colleges are the 

main research forces in social commerce. 

 

3.3  Research journal analysis  

A total of citation analysis of research journals is conducive to researchers to understand the basis of this 

filed and the in-depth understanding of the impact of research journals. In Citespace, the frequency and 

centrality of co-cites are used to reflect the importance of nodes. The higher the citation frequency, the more 

influence the journals have on the social commerce field. The larger the nodes, the higher the co-citation 

frequency of cited journals 
[5]

. The higher the centrality is, and the citation network is more closely. 

 

Figure 2.  Distribution of top10 countries in social  

commerce from 2005 to 2017 

 

Figure 3.  Top 20 research institutions 

in social commerce 2005-2017 
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 Figure 4 is a co-citation map of 

journals cited of social commerce literature 

using Citespace. The largest node in the 

figure is "ACAD MANAGE REV (Academy 

of Management Review, Management 

Review)", which is the top authoritative 

journal in management with an impact factor 

of 10.736 in last five years. In the past 10 

years, this journal has been cited by the 

public for 2668 times in the field of social 

commerce, indicating that the journal is an 

important periodical in the field of social 

commerce. From the increase of the annual 

ring thickness of its nodes year by year, it can 

be seen that the number of times cited in this 

periodical journal continues to rise, reach to 1136 times in the last three years. The second largest node in the 

figure is "ACDA MANAGE J", a journal that has been cited by the social commerce sector run up to 1976 times 

with centrality of 0.01 for nearly 10 years. The third largest node in the graph is "J BUS ETHICS (Journal of 

Business Ethics)," with a frequency of 1769 and centrality of 0.02. The other two major cited issues are 

HARVARD BUS REV (Harvard Business Review) and ADMIN SCI QUART (Administrative Science 

Quarterly), with citations of 1543 times and 1637 times respectively. The above five journals have a strong 

influence in management disciplines, the high co-citation frequency and mutual citation among themselves, 

which fully shows that the management science provides a solid theoretical basis for the research on social 

commerce. 

From the figure 4, six nodes surrounded by a purple circle are also crucial, these nodes are more central 

and act as bridge nodes in the co-cited network to mediate the knowledge transfer and focus shift of the entire 

subject. These six journals are respectively "J MANAGE (Journal of Management)", "J MANAGE STUD 

(Journal of Management Studies)," "MANAGE SCI (Management Science)," "CALIE MANAGE REV 

(California Management Review), ORGAN STUD (Organization Studies) and BUSINESS STRATEGY EN 

(Business Strategy and the Environments), with citations of 1199 times,111 1times, 1074 times, 929 times, 885 

times, and 431 times respectively, the centrality is 0.30,0.26,0.16,0.15,0.15, and 0.11 respectively. Those 

journals are a bridge for the cross-integration of the social commerce disciplines. 

Through analysis of the top 20 journals which published the academic papers the most in the social 

commerce field, we find that high-volume journals are all included in the SSCI or SCI and have a strong 

influence in management and economics disciplines, which are top journals. From the geographical distribution 

of journals, the United States accounted for 47.6%, Britain accounted for 23.8%, the Netherlands accounted for 

14.3%, others accounted for 14.3%, the developed countries in Europe and the United States charged the right of 

discourse in this field, played a dominant role in the publication of social commerce research. The periodicals 

published in the top 20 volumes accounted for 85.7% of SSCI journals, including 16 commercial and 2 

economic categories; 3 journals cited by SCI, 2 belong to computer field and 1 belongs to environmental science 

and ecology discipline. It means that the issue of social commerce-related research mainly concentrated in the 

field of economic and management field, however, at the same time, as the social commerce is a cross area, 

involving the computer technology, the ecological environment and other fields, so in these areas of the journals 

also have a higher amount published.  

 

Figure 4.  Social commerce research journals citation  

map from 2005 to 2017 
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5. TOPICAL HOTSPOT ANALYSIS 

From the previous statistical analysis, we can see that social commerce has a wide range of research fields 

and covers many research directions such as business ethics, management decision-making, behavior analysis, 

marketing strategy, economic analysis, ecological environment protection, environmental pollution and data 

mining, and involves Management Science, Economics, Sociology, Computer Science, Environmental Science 

and other new inter-disciplines. Many scholars have studied this field from different disciplines and perspectives. 

In recent years, with the implementation of " Internet plus initiative" strategy in China，more and more scholars 

have entered or are ready to enter this research field. Therefore, to understand the research hotspots and research 

trends in this field is conducive to the researchers known the research trends in the entire social commerce, 

clarifying the hot front issues, selecting research directions more appropriately, positioning research issues and 

promoting the research in this field. This article synthesizes the high-frequency keywords, the co-occurrence 

relationship, and the burst rate of scientific mapping to explore the research hotspot in the field of social 

commerce. 

The keywords of the article are highly summarized and concise, which reflect the core content of the article. 

The keywords co-occurrence analysis is based on the phenomenon that two or more keywords appear at the 

same time, and the document resources with similar subject content are aggregated together, reveal the research 

hot spot in a certain field 
[6]

. At the same time, using the word frequency detection technology of Citespace to 

detect the burst term at high burst value, these keywords represent the frontier direction in the field of social 

commerce, analysis the high frequency and high occurrence rate keywords comprehensively and their 

co-occurrence relations in the network, and detect the hot frontiers in the field of social commerce research. 

Figure 5 is the map of keyword co-occurrence knowledge by Citespace, the connections represent the 

co-occurrence of keywords, the centrality of the nodes surrounded by the purple rings (management, 

performance, business, ethics, determinants, information technology, financial performance) is larger, which is 

the hub and intermediary nodes of the keyword co-occurrence network, and link the research topics of social 

commerce together. As can be seen from Figure 6, the research topics in the field of social commerce are 

extensive, involve social responsibility, performance, vision, business activities, management, organization, 

strategy, entrepreneurship, business ethics, social networks, innovation as well as social commerce activities in 

the trust, business and customer behavior, sustainable development, governance and many other aspects, the 

 
Figure 5.  Keywords co-occurrence knowledge map of social commerce from 2005 to 2017 
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network between keywords is complex and closely intertwined. Through further collation and classification, we 

can focus on social commerce research in four areas: user, management, technology and information. 

 

4.1 Research on users  

This theme focuses on the research of user behavior, which is one of the highest published volume of social 

commerce research at present. There are two main directions of research on user behavior. One is from a macro 

perspective, by using of sociology, management and other related theories to explain and verify user behavior of 

social commerce
 [7]-[15]

. Another is from the micro perspective, to explain the user behavior on the purchase 

intention from the perspective of psychology or social commerce characteristics
 [10]-[18],

 mainly in the interaction, 

user-generated content (UGC), word of mouth (WoM), loyalty, and the influence of network relationships 

formed by users on purchase intent. From the perspective of consumer behavior theory, user behavior in social 

commerce includes browsing behavior, searching behavior, participation behavior, purchasing behavior and 

comment sharing behavior after purchase. The participation of users is the key element of the success of a social 

commerce platform. Earlier researches mainly focus on the influencing factors of different user participation 

behaviors. It is generally believed that altruistic psychology promotes social commerce user participation. In 

recent years, the research has focused on the influence and explanation of organizational commitment to user 

participation. Chen et al. Found that active participation in user behaviors and emotions significantly affected 

the continuous community commitment, while commitment to the platform had no significant impact on user 

participation. Emotional promises could promote positive behavior of users, such as the generation of content 

and the dissemination of content
[16]

. Research by Suntornpithug N. et al. shows that user interaction and 

human-computer interaction positively influence the willingness to buy online, interactions with machines affect 

attitudes, physical links, perceived behavioral control and trust
 [17]

. 

In this area, the keywords of model, trust, behavior and system have the highest frequency. With their 

co-occurrence relationship, communication, interaction and word-of-mouth in social commerce promote the 

dissemination of information, which affects the user's cognition and emotion of online organization and trust, 

and then affect the user's behavior. It is well known that trust is the essence of the sustainable development of 

e-commerce and social commerce and play an important role on user behavior, such as user participation, 

preference, purchase intention, loyalty and the adoption of information technology. Therefore, trust as an 

intermediary variable in social commerce, its influencing factors, model construction and the user behavior, the 

user’s adoption strategy is the hot spot in this field. 

 

4.2 Research on management  

In terms of management, the keywords corporate social responsibility, performance, business and 

management appeared at the top of all keywords at 867, 833, 803 and 657 times respectively. Therefore, the 

research in this field mainly focuses on the aspects of business performance, business model, business strategy, 

business ethics, corporate social responsibility and the sustainable development of social commerce. 

4.2.1   Research on business performance  

In the co-cited literature of social commerce research, the frequency of “corporate social responsibility” is 

the highest. The frequency of “performance” is the second, but with the highest centrality, which is the key node 

and intermediary node in this field. Thus, the performance of social business enterprises is a research hot spot. 

As a new business model, how to create value for enterprises and improve corporate performance are the key 

points that draw the attention of entrepreneurs and scholars in common. From the co-occurrence relationship 

between high-frequency keywords and the keywords, the research on corporate performance in social commerce 

mainly starts from the following four aspects: (1) The research on the impact factors of social commerce 
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activities on business performance, including the impact of new business features such as marketing, 

management and social network relations on business performance; (2)The research on the impact of social 

commerce-driven elements on business performance, including the impact of information technology, 

recommendation technology, social media technology and information dissemination on the performance of 

social commerce enterprises; (3) The research on the impact of resources and capabilities on the performance of 

social commerce enterprises, including the impact of social capital embedded in online social networks, 

knowledge, entrepreneurs and their innovative spirit on corporate performance; (4) The research on the impact 

of management strategy, organizational management and corporate social responsibility on the performance of 

social commerce enterprises, including the influence of market and stakeholder theory on the performance of 

social commerce enterprises. In the literature of social commerce research, the relationship between 

performance and corporate social responsibility is very close, which shows that the research on the relationship 

between performance and corporate social responsibility in social commerce environment is an important 

frontier and hot topic. 

4.2.2  Research on the business model, business strategy, business ethics and corporate social 

responsibility  

In the literature of social commerce research, the corporate social responsibility has the highest frequency 

of occurrence and is closely related to high-frequency keywords such as business performance, business model 

and business ethics, which fully indicate that corporate social responsibility is one of the hot spots in social 

commerce area. In a socialized business environment, enterprises and consumers fully enjoy the right of 

"opening up and sharing" and have greater freedom and the right to speak on the Internet. However, the current 

laws and regulations are imperfect and it is difficult to make supervision for the government, some e-commerce 

enterprises and individual businesses are trying to pursue the performance of enterprises in the manufacture and 

sale of fake and shoddy goods, infringing the trademark rights of others, damaging the rights and interests of 

consumers, damaging the rights and interests of employees, products exaggerated criticism and other frauds 

have occurred from time to time, sometimes, products exaggerated criticism and other frauds have released by 

“the Internet Army”. the business ethics and corporate social responsibility are confronted with a great challenge. 

Under the circumstance of social commerce, corporate social responsibility is both universal and particular. The 

existing literature extensively explores social responsibility, business ethics and corporate governance of social 

commerce from the perspectives of organization, culture, values, business model and globalization. In this 

article, we use the word frequency detection technology by Citespace, the burst value of business ethics is the 

highest, up to 12.667. Therefore, how to build a new business civilization ecosystem and business ethics of 

"openness, sharing, responsibility and globalization" on the network value chain of social commerce activities is 

the top priority of this area development, and this theme is also one of the frontier hot topics in social commerce 

research. 

4.2.3   About the social commerce framework, sustainable development and other aspects of research  

The framework and business model of social commerce are the key factors for sustainable development of 

enterprises, and the sustainable development of enterprises has always been the core issue of the social 

responsibility of social commerce enterprises. The impact of cybersecurity, privacy protection, environmental 

pollution, resource conservation and corporate culture on the sustainable development of social commerce in 

social commerce activities is a long-term concern for the human being. Resources play a key role in the 

promotion of competitive advantages and sustainable development of the social commerce enterprises as the 

same as the normal enterprises. Computing resources are the key production factors of social commerce 
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enterprises. The application of cloud computing technology in social commerce improves greatly the utilization 

rate of computing resources, saves power and reduces carbon emissions. However, with the rapid development 

of social commerce, greater energy consumption will be generated in the supply chain and logistics sectors, 

which will also have a greater impact on the living environment. Therefore, how to construct a green supply 

chain network and logistics network to make social commerce activities sustainable is one of the frontier 

hotspots in this field. 

4.3  About technology research 

Research on technology mainly involves social network analysis, social commerce website design. The 

social network is the technology platform to survive for social commerce, which provides the firms and other 

individuals with an interaction channel, and enable firms and consumers post contents，share ideas， learn and 

fulfill social needs. More importantly, the social network promotes the social relationships among consumers 

and establish trust of them. So, the research on social network analysis focuses on the analysis of the topological 

features of social commerce networks formed by various social media (Weibo, Blogosphere, Facebook, etc.) by 

using social network analysis methods, and then analyze the closeness of the relationship between users, online 

interaction, and user behavior. The rapid growth of Web 2.0 technologies and social media technologies has 

turned e-commerce from a product-oriented environment to a social and customer-oriented environment. In this 

situation, customers can use social knowledge and experience to understand the purpose of online purchases 

more easily, get more information, and make more accurate purchasing decisions. Therefore, how to apply 

web2.0 technology and social media technology to social commerce websites so as to obtain better socialization 

characteristics, and to design website functions and layouts at the client layer, interaction layer, community layer 

and business layer so as to improve online service for all kinds of users, attracting more and more customers to 

buy goods is one of the hot topics of research in this area.  

4.4  Research on information  

Research on information mainly involves user-generated content, product reviews and recommendations, 

word of mouth and so on. Information is a key element in Internet space, all the issues concerning the 

generation, capture, storage, organization, conversion, sharing, dissemination, use, evaluation and refining of 

information have been widely discussed by experts and scholars. Social commerce essentially stimulates the 

online reputation of consumers in e-commerce, through user-generated content, interactively disseminates 

information about products and firms, then form the virtual social resources embedded in the online social 

network among users, merchants and principal part of other organizations, and affect the user intends to 

purchase and making the purchase decision. The literature references on social commerce information from 

2012 to 2017 witnessed a rapid growth of more than 70%, and the words word-of-mouth and buyer-seller 

relationships were high burst rating keywords with burst rates of 4.8436 and 4.5717 respectively. Therefore, 

online word-of-mouth, user relationship, information interaction between buyers and sellers, comments and 

recommendations affect the relationship between consumer and firms, and also affect user behavior, are the hot 

topics in the forefront of research in this domain, but also the hot areas of high volume. 

 

6. CONCLUSION 

In this paper, a statistical analysis of the literature on social commerce in the Web of Science database 

shows that the countries with developed business systems and information technology are leading the research 

in this field, the United States is ahead of other countries in the research of social commerce. However, in recent 

years, the rapid development of e-commerce and social commerce in China has shown the strength in both 
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practical and research fields and will become one of the major research forces in this field. 

Based on the existing research literature, the research on social commerce focuses on the following four 

parts: user, management, technology, and information, as shown in Figure 6: 

Main Body

Socialized Commerce

Target Market

Socialized Communication

Information: Essential Feature

Socialized produce

Management：Business Model

Individual 

user

Enterprise 

user

User

Socialized Channel

Technology: Platform  

 

Figure 6.  Social commerce areas of the thematic map 

Social commerce is a closed-loop business process consisting of socialized shopping, socialized channel, 

socialized production, and socialized communication, each of them interacts with others and influence each 

other, users(including individual customers and business customers) are the core actors in the business activities, 

and social commerce users in the business activities are not only consumers but also producers, at the same time, 

they are disseminators of information and dominant social commerce activities. 

(1)Socialized shopping is the ultimate goal of social commerce, but also where the market it is. The future 

research will mainly focus on the connection between consumer (user) network and purchase intention as well 

as customer portraits and customer discovery. 

(2)Socialized communication plays an important role in social commerce and in charge of the transmission 

of information. This domain belongs to the research on information. The future research will mainly focus on 

the effects of interpersonal attraction among consumers on social networks and its dynamic mechanism. 

(3)Socialized produce refers to the operation and management of social commerce activities, focusing on 

the business model of social commerce, management and operation activities, is mainly on the research of social 

commerce management. The research trends will mainly focus on the organization and optimization of the 

cross-enterprise elastic value chain in consumer social networks. 

(4)Socialized channels provide technical platform and operation guarantee for the development of the 

social commerce, mainly focusing on technical research, then the research tends will focus on the 

self-organization transfer of business value in consumer social networks. 

In general, social commerce is a new business model driven by commercial practices about the last ten years. Its 

rapid development has brought new opportunities for optimizing and adjusting the industrial structure and 

promoting economic development under the new normal economic conditions, not only for enterprise but also 

for an average person, they will promote economic development and make our life better.  
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Abstract: Under the background of sharing economy, online healthcare has been developing rapidly to ease the pressure of 

offline medical care. The interaction between doctors and patients is the key element of the sustainable development of 

online healthcare communities. To explore the influence of doctors' online word-of-mouth, online vitality and consulting 

service price on consultation volume, we build a multiple regression model taking consultation volume as the dependent 

variable, online word-of-mouth and online vitality and consulting service price as independent variables. By analyzing the 

data of 37,977 doctors collected from the online healthcare community, we find that doctors' online word-of-mouth and 

online vitality have significant positive impacts on consultation volume. Our results also show that there is an inverted 

U-shaped relationship between consulting service price and consultation volume, and online word-of-mouth has a greater 

impact on consultation volume than any other factors. Finally, we put forward suggestions for doctors in online healthcare 

communities. 

 

Keywords: online healthcare communities, consultation volume, online word-of-mouth, vitality 

 

1. INTRODUCTION 

The Tracking Universal Health Coverage: 2017 Global Monitoring Report, released in December 2017 by 

the World Bank and the World Health Organization, shows that at least half of the world’s population does not 

have access to basic health services, and the main reason for this situation is that the uneven distribution of 

medical resources 
[1]

. In China, as the demand for medical services continues to grow, the problem of inadequate 

medical services caused by insufficient medical resources and imbalanced resource allocation is more obvious. 

According to the statistical bulletin issued by the National Health Commission of the PRC in 2017, the tertiary 

hospitals and the primary and ungraded hospitals accounted for 7.7% and 65.1% of the total hospitals 

respectively, but the number of medical treatments each accounted for 49.8% and 12.8% of the total respectively 
[2]

. Medical resources and medical needs are seriously asymmetrical in the structure. In order to optimize the 

allocation of medical resources, improve the utilization rate of medical resources, and solve the problem of 

inadequate medical services, the Chinese government advocates the implementation of sharing medical 

resources. 

Online healthcare communities (OHCs) have two main advantages compared with the traditional medical 

model. For one thing, it provides patients easier access to medical knowledge and information 
[3] 

as well as 

online emotional support 
[4]

, which can effectively reduce the cost of patient care and improve the doctor-patient 

relationship. For another thing, it can help doctors make full use of their spare time to serve patients across 

institutional restrictions and barriers caused by space in medical resources. OHC will play an increasingly 

important role in optimizing the medical treatment process, rationally allocating medical resources, and 

promoting medical system reform. 

According to the monitoring data of the online medical industry by the E-Commerce Research Center of 
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China, by December 2017, the online medical market in China had reached 32.5 billion yuan, and is expected to 

rise to 90 billion yuan in 2020. However, how to attract more patients to consult doctors online is always an 

urgent problem for the development of OHC. Studies in the field of e-commerce show that there is an important 

relationship between the price of online products or services, online word-of-mouth and their sales. At the same 

time, relevant research in the field of online marketing shows that the vitality of corporate accounts or other 

subject accounts on Weibo has important influences on the consumers’ or fans’ brand perception and behavioral 

decision-making 
[5]

. Based on these works, the paper mainly analyzes the relationship between the doctor’s 

online word-of-mouth, vitality, consulting service price and consultation volume, and provides advice for 

improving doctors' online consultation, so as to alleviate offline medical pressure and realize the sustainable 

development of OHC. 

 

2. THEORETICAL BACKGROUND AND HYPOTHESIS 

 

2.1 Online healthcare communities and the information asymmetry theory 

OHC, as a communication platform for patients and doctors, can not only provide medical information 
[3]

 

and emotional support 
[4]

 for patients but help patients know information about doctors, including doctors' 

personal experience, service information and patients’ evaluation. At the same time, OHC will help doctors 

accumulate case experience, improve doctor-patient relationship, build personal brand and increase personal 

income. 

However, in process of selecting a doctor to consult in OHC, the patient has limited information to judge a 

doctor. Akerlof used the information asymmetry theory in the commodity market for the first time in 1970. He 

pointed out that information asymmetry means that the information owned by the two parties is not equal, and 

the seller of the product has more information about the quality of the product than the buyer does 
[6]

. In OHC, 

doctors, as professionals, know more about the disease diagnosis and treatment knowledge than patients do. 

Meanwhile, patients can only vaguely judge the doctors’ service quality based on the online information 
[7]

. 

Therefore, doctors are in a dominant position in OHC with asymmetric information, and patients are in a 

disadvantaged position. In order to protect their own interests, patients will make decisions based on various 

online information as much as possible, such as evaluation of doctors by other patients, the price of the 

consultation service, doctors' online articles and the 24-hour reply rates. 

Hence, the paper explores the impacts of three main factors on consultation volume that doctors receive in 

OHC. Figure 1 shows the conceptual model of the study. 

 

 

Figure 1.  Conceptual model 

Number of Gifts Consulting Service Price 

Number of Articles 24-hour Reply Rate 

Consultation Volume 

Online Word-of-mouth 

Online Vitality 

H1 H3 

H2b H2a 
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2.2 Online word-of-mouth and consultation volume 

Online or electronic word-of-mouth has been defined as “any positive or negative statement made by 

potential, actual, or former customers about a product or company, which is made available to a multitude of 

people and institutions via the Internet” 
[8]

. It has been proved that online word-of-mouth plays an important role 

in consumers' purchasing behaviors. At the same time, because of the characteristics of network communication, 

the influence of online word-of-mouth is broader than that of traditional word-of-mouth 
[9]

. Chevalier et al. 

proved that online word-of-mouth has a significant impact on consumer behavior through their research on 

Amazon.com and Barnesandnoble.com book reviews 
[10]

. Measurement and analysis of online word-of-mouth 

for product or services can provide important decision support for businesses and consumers 
[11]

.  

In OHC, after consulting a doctor, the patient can evaluate the doctor’s service. If the patient feel 

satisfactory, he will vote for the doctor. The voting method includes sharing the experience of visiting the doctor, 

writing a thank-you letter and giving a gift. Because the patient needs to pay for the gift, which more accurately 

indicates the patient's recognition of the doctor, so we use the number of gifts doctors received to indicate 

doctors’ online word-of-mouth. Research in the field of e-commerce has found that the quality of online 

word-of-mouth has an important impact on consumers' purchasing intentions
 [12]

 and product sales 
[10]

. Therefore, 

we speculate that the online word-of-mouth of doctors' online consulting service has a certain impact on the 

consultation volume obtained by doctors, and put forward the following hypothesis: 

H1: The number of gifts doctors received is positively related to the consultation volume in online healthcare 

communities. 

 

2.3 Online vitality and consultation volume 

In OHC, the number of articles and 24-hour reply rate represent online vitality of doctors. The more articles 

published and the higher 24-hour reply rate indicates the higher online vitality of doctors. In the field of online 

marketing, research on microblog marketing shows that online vitality of corporate accounts or opinion leaders 

in groups has significant impacts on consumers' brand perception, preference and decision-making 
[5, 13]

, higher 

online vitality will attract more fans and improve the effectiveness of online marketing. Therefore, we speculate 

that doctors as professional medical personnel and providers of online medical consultation services, their online 

vitality has impacts on consultation volume. Based on this, we put forward the following hypothesis: 

H2a: The number of articles is positively related to the consultation volume in online healthcare 

communities; 

H2b: The 24-hour reply rate is positively related to the consultation volume in online healthcare 

communities. 

 

2.4 Consulting service price and consultation volume 

In an asymmetrical information environment, consumers usually measure the quality of products according 

to their prices 
[14]

. OHC have obvious information asymmetry characteristics, and price may have a certain 

impact on patients’ decision-making services. There are two types of price in consulting service: telephone 

consultation price and text consultation price. Since the number of telephone consultation accounts for less than 

1% of the total consultation volume, and most doctors have not provided telephone consultation services, this 

paper adopts the price of text consultation as the price of the doctors’ consulting service. According to 

theoretical research on price, consumers usually think that the products or services with higher price have higher 

quality when making purchasing decisions 
[15]

. When it comes to personal health or safety, consumers are less 

sensitive to the price and pay more attention to the quality of products or services. However, once the price of a 

product or service exceeds consumers’ consumption ability, consumers' demand will decrease 
[16]

. Therefore, we 
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think that the relationship between consulting service price and consulting volume is inverted U-shaped, and put 

forward the following hypothesis: 

H3: There is an inverted U-shaped relationship between the consulting service price and the consulting 

volume in online healthcare communities. 

 

3. METHODOLOGY 

 

3.1 Data 

Our data is from Haodaifu (www.haodf.com), established in 2006. It has many functions such as text 

consultation, telephone consultation, appointment referral, remote clinic, post-discipline management, family 

doctor service, etc. It is a representative OHC with the largest number of doctors and preferable quality in 

China. 

By using our web crawler program, we obtained information of 158,218 doctors in December 2017. 

Because many doctors only provide appointment services, the data of them lack 24-hour reply rate, consulting 

service price and other information. By deleting samples with missing values, we finally retained and adopted 

the complete information of 37,977 doctors. The information of each doctor includes consultation volume, the 

number of gifts, the number of articles, 24-hour reply rate, and consulting service price. 

 

3.2 Variables and models 

The independent variables in this study included the number of gifts, the number of articles, 24-hour reply 

rate, and consulting service price. The number of gifts (NG) is the patient's appreciation to the doctor after the 

consultation, which represents the doctor's online word-of-mouth. The number of online articles (NA) reflects 

doctors’ vitality and the contribution to OHC. The 24-hour reply rate (RR) refers to the possibility of a doctor 

responding to a patient's problems within 24 hours which represents the timeliness of the doctor’s response to 

the question. The number of articles and 24-hour reply rate reflect the online vitality of doctors. Consulting 

service price (CSP) refers to the price set by the doctor for consultation service. Consultation volume (CV) is set 

as a dependent variable, representing the total number of times of online counseling service provided by a doctor. 

Table 1 describes the variables used in this article in detail. 

According to the research hypothesis, we established the following multiple regression models. 

Model 1:                                             (1) 

Model 2:        
    

      
      

      
       

               (2) 

There are two equations to prove the inverted U-shaped relationship between the consulting service price 

and the consulting volume.    and   
  (i=0,1,2,3,4,5) represent the regression parameter to be estimated, 

  and   represent the error term. 

 

4. RESULTS 

 

4.1 Descriptive statistics and correlations 

Table 1 shows the result of descriptive statistics and correlation analysis of variables in our study. The 

minimum value of the number of articles is zero, while the maximum value is70640. They are significantly 

different from the average value of 16.43. The results of correlation analysis show that the number of gifts, the 

number of articles, 24-hour reply rate and consulting service price are all significantly correlated with 

consultation volume. At the same time, the correlation between the independent variables is low, and there is no 

multicollinearity, which indicates that the model can obtain stable parameter estimation. 
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Table 1.  Describe statistics and correlation analysis results 

Variables Min Max Mean S.D. 1 2 3 4 5 

Dependent Variables          

CV 1 69387 910.86 2048.592 1     

Independent Variables          

NG 0 6751 63.34 186.880 0.679*** 1    

NA 0 70640 16.43 369.450 0.064*** 0.041*** 1   

RR 0 100 67.90 36.936 0.118*** 0.120*** 0.010 1  

CSP 6 1000 42.69 54.761 0.277*** 0.335*** 0.016** 0.091*** 1 

Notes: * p < 0.05, ** p < 0.01, *** p < 0.001. 

 

4.2 Regression analysis 

Table 2 shows the regression results of the models, the adjusted R square of model 2 is 0.469, and the 

model fitting degree is good, indicating certain explanatory ability. There is a significant positive correlation 

between NG and CV (B=7.105, p<0.001), indicating that online word-of-mouth has a significant positive 

influence on the consultation volume, and patients tend to choose doctors with better reputation for consultation. 

There is also a significant positive correlation between NA and CV (B=0.203, p<0.001), indicating that doctors 

can improve their popularity and get more consultations by publishing medical-related articles on the website 

actively. There is also a significant positive correlation between RR and CV (B=1.798, p<0.001). Therefore, 

Doctors should timely reply to patients' consultation questions online, actively publish medical articles, and 

strive to improve their online vitality, which can attract more patients. As can be seen above, the research 

hypothesis H1, H2a, and H2b are all proved. 

Table 2.  Regression results 

Variables 
Model 1  Model 2  

B Std. Error Beta B Std. Error Beta 

（Constant） 236.775*** 16.767  168.535*** 17.562  

NG 7.183*** 0.044 0.655*** 7.105*** 0.044 0.648*** 

NA 0.203*** 0.021 0.037*** 0.203*** 0.021 0.037*** 

RR 1.908*** 0.210 0.034*** 1.798*** 0.209 0.032*** 

CSP 2.019*** 0.149 0.054*** 4.804*** 0.264 0.128*** 

CSP2    -0.008*** 0.001 -0.087*** 

       

N 37977   37977   

Adjusted R2 0.466   0.469   

Sig. 0.000   0.000   

Notes: *** p < 0.001. 

 

In addition, it can be concluded from the results that there exists an inverted u-shaped relationship between 

CSP and CV (B1=4.804, B2=-0.008, p<0.001). As is shown in figure 2, the curve reaches the peak when the 

consulting price is about 300 yuan through CSP*= -b1 / (2B2). When the consulting service price is less than 

300 yuan, there is a positive correlation between the price and the consulting quantity; when the consulting price 

is higher than 300 yuan, there is a negative correlation between them. Hypothesis H3 is also proved. At the same 

time, according to the standardized regression coefficient, the number of gifts which indicates doctors' online 

word-of-mouth in this research has the biggest impact on the consultation volume, followed by consultation 

service price. The number of articles and 24-hour reply rate (doctors' vitality) have relatively smaller influence 

on consultation volume. We can see that in OHC with asymmetric information, the third-party evaluation 
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information is relatively objective. For patients making decisions, the most important information is the online 

word-of-mouth of a doctor, followed by the price of the consultation service. While, the vitality factors such as 

number of doctors' articles and 24-hour reply rate are not that important, but they are also positively correlated 

with consultation volume. 

 

Figure 2.  The inverted u-shaped curve between CV and CSP 

 

4.3 Robustness check 

To verify the robustness of our research model, we divided the data into two groups based on whether the 

doctors had senior professional titles. The first group included 22,894 doctors with senior professional titles, 

including chief physician and deputy chief physician. The second group included 15083 doctors with non-senior 

professional titles, including attending physicians and resident physicians. Table 3 shows the results of 

robustness check. Both in the senior professional title group and the non-senior professional title group, the 

number of gifts, the number of articles and 24-hour reply rate have significant positive effects on consultation 

volume. Meanwhile, there are inverted U-shaped relationships between consulting service price and consultation 

volume in both groups. The consistency between the test results and the main results by using the total 

combined sample proves the robustness of our model. In addition, by comparing the normalized coefficients of 

the two sets, we can see that in the group of non-senior doctors, the number of doctors’ articles and the 

consulting service price have greater impacts on consultation volume. It shows that publishing more articles and 

setting reasonable consulting price will forgive these non-senior doctors for their lack of professional titles. 

Table 3.  Robustness check results 

Variables 
Senior doctors   Non-senior doctors   

B Std. Error Beta B Std. Error Beta 

（Constant） 201.363*** 26.181  133.374*** 19.893  

NG 7.465*** 0.055 0.679*** 4.960*** 0.077 0.466*** 

NA 0.179*** 0.024 0.035*** 5.511*** 0.256 0.148*** 

RR 2.800*** 0.315 0.042*** 0.562* 0.228 0.017* 

CSP 3.427*** 0.344 0.091*** 6.739*** 0.478 0.167*** 

CSP2 -0.006*** 0.001 -0.070*** -0.013*** 0.002 -0.092*** 

       

N 22894   15083   

Adjusted R2 0.498   0.303   

Sig. 0.000   0.000   

Notes：* p < 0.05, ** p < 0.01, *** p < 0.001. 

0 

CV 

CSP（CNY） 300 



The Eighteenth Wuhan International Conference on E-Social Network and Commerce                      565 

5. DISCUSSION 

Regarding the relationship between online word-of-mouth and consultation volume, our results show that 

as the most representative indicator of doctors' reputation in OHC, the number of gifts has a significant positive 

influence on the consultation volume. The more gifts doctors receive, the greater likelihood they can attract 

more patients to counsel. This is because the information in OHC is asymmetric. When making decisions, 

patients will not only refer to the personal information of doctors, but also pay attention to the online 

word-of-mouth of doctors. Therefore, in order to obtain more consultation volume, doctors should pay attention 

to service quality and service attitude when providing consultation service so as to obtain more gifts and high 

praise from patients to shape good online reputation. 

In terms of doctors' online vitality, the results show that the more articles doctors publish on the website, 

the higher 24-hour reply rate, the more patients' consultation they could attract. Before consulting a doctor, 

patients usually learn about their expertise by searching for medical information or articles about their illness. 

By publishing articles, doctors can increase the chance of presenting themselves before patients, show their 

professional ability to patients, and gain the trust of patients. In addition, between the time when a patient asks a 

doctor for advice and receives a response, there is a time gap. In our results, the positive correlation between 

24-hour reply rate and consultation volume indicate that the patients who need to consult hope to receive the 

doctor's reply as soon as possible, and they tend to choose the doctors with a higher 24-hour reply rate. 

Therefore, doctors should increase their online time as much as possible and give timely replies to patients. 

The relation between consulting service price and consultation volume is not a simple linear, but an 

inverted u-shaped unexpectedly. In OHC, most patients do not know much about medical professional 

information, and the consulting service price becomes an important factor which influences their choice of 

doctors. When making purchase decisions, people subconsciously think that higher prices is related to 

higher-quality products or service. Moreover, faced with their own health problems, patients are willing to 

accept higher prices for better medical services. Nevertheless, when the consulting service price is so high, that 

exceeds the price acceptance range of patients, they will consider choosing another doctor or channel. However, 

after paying higher consulting fees, patients will be less likely to give extra gifts 
[17]

, indirectly affecting 

consultation volume through doctors' online word-of-mouth. Therefore, under the condition of this inverted 

u-shaped relationship, we need to find an optimal balance point. The research results show that the curve which 

shows the relationship between the price and consultation volume reaches the peak when the consulting service 

price is about 300 CNY. When the consulting service price is less than 300 CNY, the consultation volume will 

increase with the increase of price. When the consulting service price is higher than 300 CNY, the consultation 

volume will decrease with the increase of price. Finally, results of the senior title group and the non-senior title 

group show differences in robustness tests. Online reputation plays a greater role in consultation volume of 

doctors with senior professional title. Although non-senior professional title medical staff do not excel in terms 

of professional title, they can have a greater positive effect on consultation volume through efforts to improve 

the vitality and set reasonable consulting price. 

 

6. CONCLUSIONS 

OHC can ease the pressure of offline medical resources well, but there is little research on how to attract 

patients to consult doctors online. In this paper, we analyzed the relationship between doctors' online 

word-of-mouth, online vitality, consulting service price and consultation volume with the multiple regression 

model. Our results show that in OHC, the doctor's online word-of-mouth and online vitality have significant 

positive impacts on consultation volume, and there is an inverted u-shaped relation between consulting service 

price and consultation volume. It reaches the peak when the consulting service price is about 300 CNY. 
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Especially, online word-of-mouth has the greatest influence on consultation volume. This paper enriches the 

theoretical researches on online word-of-mouth and price from the perspective of online medical service, and 

provides some suggestions for doctors in OHC. 
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Abstract: We examine whether emotional expression (joy, anger, sadness, fear, disgust) occurring in social media content is 

associated with a user’s information sharing behavior. Our research is in the context of Hurricane Irma and Tweets associated 

with that event. We find that negative emotions play an important role in the communication of information, among which, 

fear has the most significant effect. Meanwhile, the initial stages of the information life cycle have the most prominent 

influence on the information dissemination. 

 

Keywords: Emergency; Social Media; Information Dissemination; Emotional evolution; Semi-supervised 

 

1. INTRODUCTION 

Social media has experienced tremendous growth in user base and has an impact on the public discourse 

and communication in society. Using social media, such as Twitter and Facebook, users post many messages, 

including their opinions and feelings as well as facts. One of the most successful social media services, Twitter, 

allows users to post tweets, which are short messages with a limit of 140 characters. As a result, Twitter is an 

ideal platform for users to spread information where the original tweet is propagated to a new set of audiences, 

namely, the “followers” of the tweeter. By retweeting, users may not only share information but also engage a 

certain audience or publicly agree or disagree with someone 
[1]

. Compared with traditional communication 

platforms, the communication and dissemination of information and emotions in Twitter is more active and 

influential 
[2]

. In addition, because of the low threshold, low cost, and instant and concise information 

distribution method used by twitter, people are more willing to use it as the preferred channel for personal and 

emotional communication. When emotions promote large-scale emotional resonance and discourse coordination 

among netizens, the imbalance of social emotions may be aggravated. The accumulation of negative emotions 

may be the hotbed of network events and social conflicts. Therefore, in public health emergencies such as 

natural disasters, it is of great practical significance to identify emotions in online social media and to analyze 

the differences in the transmission of different emotions at various stages of network evolution. 

Factors affecting word-of-mouth message dissemination in social media have been extensively analyzed 
[3-4]

. For instance, it has been shown that tweets with features such as URLs, hashtags, and emotional words are 

more likely to be retweeted than those without these features 
[5]

. Each user in the online social media could be a 

social censor.  A large number of tweets convey complicated signals about the users and the real-world events 

they are experiencing, of which the sentiments are an essential part. Therefore, emotion states of the users play a 

key role in understanding the user behaviors in social media, whether from an individual or group perspective 
[6-8]

 .  

The paper is organized as follows. The next section provides a literature review on microblogging 

information dissemination with an emphasis on factors, particularly regarding text content and time. In the 
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subsequent section, the methodology is laid out. Followed by the results of our study. Finally, the paper 

concludes with a discussion of our results, research, and practical implications, as well as limitations and 

potential future work. 

 

2. RELATED WORK 

Factors affecting “retweet ability” of tweets have been analyzed in previous works.  This was done by 

using  content-related features such as, topics
[9]

,URL（uniform resource locator）, and hashtag inclusion
[3-4]

. 

Hong et al 
[5]

. have shown that tweet topics determined by topic modeling, which is a widely used natural 

language processing technique, and the number of followers of the tweet publisher are useful features for 

predicting the volume of retweets. As part of human communication, social media content usually conveys 

information about the author's emotional state, his or her judgment or evaluation of a person or topic, or 

anticipated emotional communication (that is, the sender wishes to have an emotional impact on the recipient) 
[10]

, commonly known as "sentiment". Hansen et al. 
[11]

 analyzed the relation between sentiment contained in a 

tweet and “retweet ability”. An analysis of approximately 560,000 tweets showed negative tweets have higher 

“retweet ability” than the positive tweets, while the opposite is true for non-news related tweets. Stieglitz et al. 
[12] 

have analyzed about 170,000 tweets related to political elections in Germany and revealed that the number of 

negative and positive tweets forwarded was higher than that of neutral tweets. However, few studies have 

identified emotions as another potential driver of information dissemination in social media environments, in 

particular, the user’s information sharing behavior. Physiological arousal has been shown to be a driver of 

information sharing 
[13,14]

. Content that evokes high-arousal, or activating, positive or negative emotions is more 

viral. Content that evokes low-arousal, or deactivating, emotions is less viral. Festiger
[15]

deems that any form of 

cognitive dissonance can cause anxiety, so individuals will have the desire to reduce or eliminate this disorder. 

Cognitive imbalance theory refers to the fact that individuals recognize the contradiction between their attitudes 

and behaviors, that is, people tend to find reasons for their actions, such as free justification and self-persuasion. 

Therefore, this study will focus on the impact of emotional factors in the dissemination of emergency 

information. 

The evolution process of emergencies often has a certain life cycle. If the dynamic change of public 

sentiment with the life cycle of an event is analyzed we can accurately capture the evolution process of public 

opinion information with the life cycle transmission. The famous division of the life cycle by scholars includes: 

in 1976, Turner 
[16]

 who described the development of the disaster model and divided the evolution process of 

the disaster into six stages: 1) the beginning point, 2) the incubation period, 3) the rush period, 4) the outbreak 

period, 5) the rescue period, and 6) the social adjustment period. In 1986, Steven, introduced the life cycle 

theory into crisis management and put forward the four-stage theory of crisis communication: potential stage, 

outbreak stage, spread stage and resolution stage 
[17]

. Based on previous studies, this paper divides hurricane 

events into six stages: the initial stage, the outbreak stage, the first recession stage, the second growth stage, the 

second recession stage and the recovery stage. 

 

3. METHODOLOGY 

 

3.1 Data collection 

Aiming at Hurricane Irma in the Caribbean on September 6, 2017, this study uses NodeXL to crawl data 

from September 6, 2017 to September 20, 2017 on Twitter with the keyword "Hurricane Irma". After removing 

non-English, duplicate and event-independent data from the collected microblog data, 238769 pieces of data 

were obtained, and then 183148 pieces of data were obtained after removing the data with less than 1 
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forwarding volume. At the same time, in the data preprocessing part, special symbols are filtered out for the 

remaining data, such as "/@@xxx", "#xxx", hyperlinks, and the like, which do not contain actual topic meaning 

and emotional information. The paper uses CRF algorithm 
[18]

 (conditional random field algorithm) to divide 

words in the text and further processes related expressions. The emotional annotation section is combined with 

psychologist Plutchik's multi-dimensional emotional model 
[19]

. 

 

3.2 Methods for inferring tweet emotion 

The basic idea of semi-supervised learning 
[20]

 is to use a small number of marked samples and a large 

number of unmarked samples to conduct effective emotional classification. Support Vector Machines (SVM) is 

proposed by Vapnik
[20] 

on the basis of statistical theory and then based on structural risk minimization theory, 

which is often used as a supervised learning method for two classification. And the study has shown that SVM 

also has a good classification effect on multi-classification of emotions 
[21,22]

. Therefore, this paper adopts the 

semi-supervised learning method of SVM to classify emotions in microblog texts. Its algorithm steps are shown 

in table 1 and its calculated results are shown in table 2, with an average accuracy of 83.8%. Experiments show 

that this method has a good effect in the classification of micro-blog emotions.  

Table1. Semi-supervised emotion classification algorithm based on SVM 

Input:Annotated dataset L containing emotion types(joy,anger,sadness,fear,disgust), unlabeled dataset U  

Output:New annotated sample set and model C 

1):Using TF-IDF to Extract Features.  

2):Randomly extract 20% labeled data set R from L and 80% training set L'= L-R for training model.  

3):While(Training threshold not reached) 

4):Using L' to train SVM Classifier C. 

5):Use classifier C to predict unlabeled data U.We can get the classified emotion set Si (i = 0,1,2,3,4), 

where i is the category label of emotion. 

6):Use the classifier C to predict the reserved 20% annotation data R 

7):Combine the unlabeled data with the highest confidence in the predictions in U and their corresponding 

emotion types, and then form a new set L' 

8):The label data with the lowest prediction confidence in the merge R constitutes a new set 

9):End While 

10):Terminate iteration 

 

Table 2. Emotional classification results 

Emotional categories Accuracy Recall rate F-score 

joy 0.83 0.84 0.84 

anger 0.83 0.89 0.86 

sadness 0.86 0.80 0.83 

fear 0.86 0.82 0.84 

disgust 0.81 0.80 0.82 

Average accuracy 0.838 

3.3 Measuring Method of Information Dissemination 

In this paper, the number of forwards per tweet is used as a measure of the amount of information 

dissemination, and the number of tweets less than 1 is removed. Each tweet has its corresponding tweet time and 

emotional category, and the average daily forwarding volume is counted as the time interval to divide the 

network evolution stage.  

This study uses regression analysis to investigate the influence of emotion and life cycle on information 

transmission, and other relevant text content factors, including URL, hashtag and followers, are also taken into 
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account, whose main influencing factors are shown in table 3. The statistical data of tweet description are shown 

in table 4. Since the standard deviation of forwarding amount is much higher than its mean, it is necessary to 

adjust and analyze excessive dispersion. Therefore, this study uses stata15.0 for negative binomial regression to 

analyze the influence of emotion and life cycle on information transmission, and the model is shown in (1) and 

(2). In addition, two-way analysis of variance is used to test whether emotions and life cycles have an interactive 

effect on information dissemination 

                                                                         （ ） 

                                                                         （ ） 

Table3. Variables used in regression analysis 

Variable Description Sym

bol Forwarding volume Number of retweets y  

URL Categorical variable for whether tweet includes URL 1
x  

hashtag Number of hashtags 2x  

follower Number of followers 3x  

anger Categorical variable, showing that tweet is anger 4x  

sadness Categorical variable, showing that tweet is sadness 5x  

fear Categorical variable, showing that tweet is fear 6x  

disgust Categorical variable, showing that tweet is disgust 7x  

the first stage the initial stage 8x  

the second stage the outbreak stage 9x  

the third stage the first recession stage 10x

 the fourth stage the second growth stage 11x  

the fifth stage the recovery stage 12x

 

Table4. Statistics for collected tweet dataset 

Variable minimum value Maximum value Mean SD 

Forwarding volume 1 167240 323.43 3037.138 

hashtag 0 16 0.97 1.470 

URL 0 1 0.446 0.68 

follower 0 999495 12991.2

8 

66577.75

3  

4. FINDINGS  

 

4.1 Joy messages spread widely  

In order to study the relationship between an emotional microblog and its amount of spreading, this paper 

calculates the average forwarding amount for tweets in each emotional category. The study found that when the 

average number of tweets forwarded by each emotional category was counted, the number of tweets forwarded 

by joy emotional micro-blog was larger, just like other negative emotional micro-blogs. In this study, 

considering the curiosity of researchers in this project, some of the tweets with joy emotional micro-blog ranked 

first were selected and found that some of them were humorous as shown in Table 5. Nahon and Hemsley
[23]

 

believed that the information dissemination content of social media has the following categories: humor, novelty, 

production quality, emotional influence, resonance and interest, while Bakshy and Hofman
[24]

 et al. also found 

that more interesting content is more likely to be disseminated. Therefore, according to the research results, 

humor can also be used as one of the elements to promote the dissemination of information content. 
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Table 5. Some of the top-ranked tweets on joy's emotional forwarding volume 

Tweet Senti

ment 

Numberof 

Retweets Buying iPhone X in Europe? why not add a free weekend trip to NYC . joy 38869 

We have Thick Rihanna, Thick Beyonce and now Thickye West. 2017 is 

officially the year of getting thick . 
joy 35045 

Thats scrappy doo, scoobs nephew you uncultured swine. joy 33925 

TRUMP: Sorry about that, here's a corporate tax cut ，I still have no house. joy 26579 

Hurricane Irma, you're doing amazing sweetie. joy 24368 

4.2 Life cycle division 

As shown in figure 3, the hot degree of the event is mainly maintained from September 10, 2017 to September 

20, 2017, the data of Hurricane lrma from September 6, 2017 to September 9, 2017 are very small, so the Alma 

hurricane event is divided into six stages: initial stage (September 11 -September 10), the outbreak stage 

(September 12), the first recession stage (September 13 to September 14), the second growth stage (September. 

15), a second recession stage(September 16), the recovery stage (September 17 to September 20). 

 
Figure 3. Average number of retweets of --Time Series Diagram 

 

4.3 Emotion, time and Retweet Behavior 

This paper first uses the negative binomial regression to study the relationship between emotional 

microblog and the amount of communication, and the regression equation is (1). Since the negative binomial 

regression is used, the coefficient of the explanatory variable is needed to be exponentially transformed. Table 6 

shows the results of the analysis, the values of β and e
β
 in the table are used to measure the impact of 

explanatory variables on the interpreted variables, and e
β
 is an index for estimating the impact of explanatory 

variables on the interpreted variables, which means that when all other explanatory variables are controlled 

unchanged, adding each unit to explanatory variables is expected to cause e
β
 times transfer. Since R

2 
increases 

with the number of variables or observations, R
2
 cannot fully represent the goodness of fit of the regression 

equation. The regression coefficient indicates that anger, sadness, fear and disgust all increase the number of the 

transfer of tweets, among which fear is the most frequent (β=0.330, p< 0.01), anger (β=0.150, p< 0.01), disgust 

(β=0.149, p<0,01) are consistent with the previous results, and sadness (0.061, 0.05) is the weakest. In addition, 

fear regression coefficient shows that the amount of transfer of tweet with fear emotion is 39.1% higher than 

that of joy emotion, and the effect of URL is similar to that of other emotions, which indicates that negative 

emotions are the main driving factors of text transmission.  

Secondly, this paper also uses negative binomial regression to study the relationship between life cycle and 

propagation quantity, such as equation (2). The influence of different explanatory variables on the transfer 
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amount of tweets is shown in table 6. According to the analysis results, the effect of the initial stage (β=0.280，

p<0.01) and the explosive stage on the transfer amount of tweets is more significant than that of the other four 

stages (β=0.294，p<0.01), and the results are consistent with 4.2. In addition, the regression coefficient in the 

outbreak stage indicates that the transfer amount in this stage are 34.2% higher than those in the recovery stage. 

Looking at other control variables, it can be found that URL (β=0.266,p<0.01),hashtag (β=0.069, p<0.01) and 

logfollower (β=0.690, p<0.01)all significantly affect the forwarding amount, especially logfollower. 

Table 6 . Negative binomial regression results for Number of retweets 

Dependent variable Number of retweets（y） 

 （1）                    （2） 

Independent variables Coeff

.β 

SE eβ Coef

f. β 

SE eβ 

URL 0.329

*** 

0.

024 

1.39

0 

0.26

6*** 

0.02

4 

1.30

5 
hashtag 0.052

*** 

0.

008 

1.05

3 

0.06

9*** 

0.00

8 

1.07

1 logfollower 0.481

*** 

0.

029 

1.61

8 

0.69

0*** 

0.04

1 

1.99

4 anger 0.150

*** 

0.

035 

1.16

2 

   

disgust 0.149

*** 

0.

037 

1.16

1 

   

fear 0.330

*** 

0.

033 

1.39

1 

   

sadness 0.061

** 

0.

029 

1.06

3 

   

Initial stage    0.28

0*** 

0.03

3 

1.32

3 Outbreak stage    0.29

4*** 

0.04

8 

1.34

2 The first recession stage    0.07

1*** 

0.04

5 

1.07

4 The second growth stage 

sssssssstagestagestage 

   0.11

5*** 

0.04

9 

1.12

2 The second recession stage    0.04

6*** 

0.05

1 

1.04

7 Constant 1.720

***  

0.

004  

 1.59

0***  

0.00

4 

 

Pseudo R2 0.024  0.03

4 

 

Observations 183148 

*** Significant at 1% level;  ** significant at 5% level;  * significant at 10% level 

 

5. DISSCUSSION 

Several insights emerge from the results of this study. First, we found that the affective dimensions (anger, 

sadness, fear, disgust) of political hurricane messages are indeed significantly associated with retweet behavior 

in terms of retweet quantity, in the way that negative emotionally charged tweets are more likely to be 

disseminated compared to joy ones, for example, fear tweets were retweeted 39.1% more often than joy tweets. 

To some extent, it conforms to the theory of cognitive deviation
[19]

. More specifically, sentiment (fear, anger) in 

social media content might also induce arousal-related effects (e.g., attention and physiological arousal) that 

affect sharing behavior in social media communication. Meanwhile, sadness will trigger a low level of 

physiological arousal, consistent with previous results
[17-18]

.However, our results also show that the effects of joy 

in a tweet on its virality are weak. This contradicts the results with Berger and Milkman. A possible cause of the 

difference between our study and previous studies might be the context environment of the subject audience. 

Our study revealed a interesting finding. Some tweets with high forwarding amount of joy emotion and found 

that these contents are humorous.Positive news with optimism and humour is more communicable in disaster. 

Second, our results show that the effect of the initial stage and the explosive stage on the amount of transfer of 

tweets is more significant than that of the other four stages. Therefore, it is important for relevant government 

departments to timely deal with tweets of negative emotions in emergencies, especially at the beginning and 

outbreak stages of the life cycle.  
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According to the research results of this paper, in the process of public opinion management of catastrophic 

emergencies, relevant government departments should first timely channel negative emotions, especially fear, 

anger, disgust and disgust, which have a great impact on microblogs, to effectively guide the sound development 

of public opinions and avoid the occurrence of mass incidents. Secondly, starting from the communication 

subject, when microblog public opinions enter the initial and outbreak stages. At the same time, microblog 

public opinion can quickly enter the stage of positive emotion accumulation, and then strengthen the overall 

grasp of public opinion by creating a large number of positive messages to create a harmonious and upward 

public opinion environment.  

Of course, there are still some limitations in this paper. For example, with the increase of cultural 

communication, network information of multiple languages influences and integrates with each other, the 

existing work mainly focuses on a single language, so the corpus resources and results collected in the 

emotional analysis of a single language cannot be directly used in a multi-language environment. In addition, 

when different media and different forms of emotional information are "fused" together, "qualitative change" 

will occur. Therefore, in the follow-up study, relevant data from multiple channels should be collected and 

integrated for specific events, so as to more comprehensively reflect the trend of public emotions and better 

serve the early warning and emergency management of emergencies.  

 

6.CONCLUSION 

In this study, hurricane lrma is taken as an example to explore the factors influencing the information 

dissemination of emergencies in the social media environment. We investigated the relation between the 

sentiment of a tweet and life cycle and its virality in terms of dissemination volume. We used the number of 

retweets as measures of tweet virality. The results showed that negative emotion tweets spread more widely 

than positive emotion tweets, and that the dissemination volume of fear tweets was 39.1% higher than that 

of joy tweets. We also conducted life cycle analysis of tweet dissemination and discovered that in the initial 

stage and the outbreak stage of an emergency, the effect on the transfer amount of tweets is more prominent than 

that of the other four stages. Moreover, the regression coefficient in the outbreak stage indicates that the transfer 

amount in this stage are 34.2% higher than those in the recovery stage. 
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Abstract: Social question & answer (Q&A) feedback is a novel form of electronic word-of-mouth that allows customers to 

ask questions and share opinions with peer customers. Based on the stimulus-organism-response framework, this paper 

proposes a model to describe how social Q&A feedback quality affects consumers' willingness to purchase by influencing 

their perceived risk, perceived usefulness, and use intention. We focused on the social Q&A feature named Ask Everyone in 

Taobao and collected 153 valid responses through an online survey. Canonical correlation analysis was used to identify the 

association between feedback characteristics and feedback quality. Then, PLS-SEM was conducted to test the proposed 

research model. Results show that feedback quality negatively associated with perceived risk, but had a positive impact on 

perceived usefulness, use intention, and purchase intention. Findings of this research has both theoretical and practical 

implications for facilitating social Q&A design in e-commerce platforms. 

 

Keywords: social Q&A, feedback quality, purchase intentions 

 

1. INTRODUCTION 

Word-of-mouth (WOM) communication is an important way to transfer information between consumers, and is 

an important supplement and evaluation of products. Arndt 
[1]

 originally defined WOM as a non-profit oral 

communication initiated by propagators and related to products or services. With the emergence of social 

commerce, consumers often rely on information shared by peer consumers who have purchased the same 

product to make their own decisions on purchase. Prior research on online reviews show that problems such as 

duplication, redundancy and even fake reviews can mislead consumers and the trustworthiness of online review 

has been raised as a concern by both researchers and practitioners 
[2, 3]

. In the past a few years, some leading 

e-commerce websites (such as Taobao in China) launched a novel social Q&A feature named Ask Everyone. 

Those who are interested in a product can ask questions about peer customers who have purchased the same 

product before. Such Q&A interaction is displayed below the product information for other consumers to refer 

to when they are browsing the product online.  

As a new form of social Q&A, Ask Everyone shows the actual buyers' perceptions and experiences of 

products. Through such social interaction, consumers are not constrained by what is available on the product 

introduction page. Social Q&A feature allows consumers to acquire product information from peer consumers 

so that they may be less concerned with redundant or fake reviews 
[4]

. This is very important for consumers to 

make shopping decisions. Meanwhile, the social Q&A feature turns one-way WOM into a more interactive form 

and brings more opportunities to enable consumers to flexibly describe their questions and selectively refer to 

answers. On the other hand, the emerge of social Q&A feature is important to e-commerce platforms as it 

demands e-commerce platforms to optimize the design of such social Q&A features and support consumers to 

make better informed decisions. 

This paper studies how to evaluate Q&A feedback quality, and constructs a model of how Q&A feedback 

quality influences consumers' purchase intentions, based on the S-O-R framework in environmental psychology 
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[5]
. We conducted a survey to collect data to validate our research hypotheses. This study provides a theoretical 

basis for exploring the impact of Q&A feedback quality on consumers’ use intentions and their subsequent 

purchase intentions. In addition, the results of this study can provide effective guidelines for e-commerce 

platforms to improve their social Q&A design and further support consumers’ shopping decisions. 

 

2. LITERATURE REVIEW 

 

2.1 Stimulus-organism-response framework 

The Stimulus-Organism-Response (S-O-R) framework was proposed by Mehrabian&Russell 
[5]

 to describe 

how environment stimuli affect human internal reactions and behavioral responses. A complete S-O-R 

framework must have external stimulus variables, the body's perception as a mediator, and the body's behavior 

as a response variable. The relationship between stimulation and response is well represented by mediator 

variables. The S-O-R framework is often applied to explain the consumer's decision-making behavior in the 

shopping environment. Eroglu, Machleit&Davis 
[6] 

used the S-O-R framework to explain the impact of external 

stimuli on consumer behavior through emotion and perception as an intermediary state in online retail. The 

model believes that the external environment's stimulus will affect the consumer's internal state, which in turn 

affects consumer behavior. The internal state includes emotion, internal perception, etc. Internal perception is 

divided into perceived usefulness and perceived risk. 

 

2.2 Q&A feedback 

Q&A feedback is introduced by the Q&A knowledge community. The Q&A community is a network 

platform that users frequently use to create information spontaneously in recent years. On this question and 

answer platform, the user can act as both a questioner and an answerer to provide answers through their own 

experiences and accumulated knowledge. However, because any user is free to create information, there is a 

huge difference in the quality of the information in the Q&A community. Jeon, Croft, Lee&Park 
[7] 

constructed a 

retrieval model from the perspective of non-textual features of information to evaluate the quality of information 

answered in the Q&A community. The classification method was adopted by Agichtein, Castillo, Donato, 

Gionis&Mishne 
[8]

 to study the characteristics of the text, supporting that information quality is reflected in 

textual characteristics of information. 

 

2.3 Purchase intention 

Intention refers to the willingness of an individual to perform certain behavior, which is an immediate 

antecedent of actual behavior. Purchase intention is usually considered as an immediate antecedent of purchase 

behavior. Based on the technology acceptance model, Gefen, Karahanna&Straub 
[9]

 proposed that the reliability, 

ease of use and usefulness of shopping websites are positive factors affecting the purchase intention of online 

shopping consumers. Perceived risk was found to reduce the likelihood of consumers’ purchase behavior 
[10]

. 

Rabjohn, Cheung&Lee 
[11]

 consider relevant information to be useful and acceptable to consumers from the 

perspective of information quality and information sources. 

 

3. RESEARCH MODEL AND HYPOTHESES 

This paper constructs a model of the impact of Q&A feedback quality on e-commerce consumers' purchase 

intentions based on the S-O-R framework. The Q&A feedback quality in the model is used as the stimulus 

variable S, perceived usefulness, perceived risk and use intention as the mediator variable O, and the consumer's 

willingness to purchase as the final response variable R. We propose this model to depict how Q&A feedback 

quality influences consumers' purchase intentions through three mediators. The model is shown in Fig.1. 
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Figure 1.  Research Model 

 

Q&A feedback quality includes sufficiency, correlation, accuracy, and objectivity. Sufficient information can 

help consumers to understand the characteristics of a product more comprehensively and completely, so that 

consumers can evaluate the product, have a more comprehensive understanding of the product, and reduce the risk 

of adverse consequences after purchasing the product. Three mediator variables are as follows. Perceived 

usefulness refers to the usefulness of consumer perception Q&A feedback in the purchase decision process. 

Perceived risk refers to the estimation of the degree of loss caused by the loss of the performance of the product in 

advance in the process of online shopping. Use intention refers to the subjective likelihood and probability that the 

consumer will continue to use the Q&A feedback function. The dependent variable is purchase intention, which 

refers to the subjective possibility and probability that the consumer is willing to purchase a specific product. 

Shen 
[12]

 
 
argued that the online shopping consumers are more concerned about the true reliability of the 

information, identifying hat the real and reliable information is negatively correlated with the perceived risk. 

Rabjohnet al. 
[11]

 showed in the study that sufficiency can explain the details of products more comprehensively; 

relevance provides convenience for consumers to purposefully search for information. Korfiatis, 

GarcíA-Bariocanal&SáNchez-Alonso 
[13]

 pointed out that user perceptions are influenced by real and objective 

online reviews that make consumers think they are helpful. Shen 
[12]

 found through a survey of online shopping 

for users that the quality of online reviews affects consumers' understanding and trust in product characteristics, 

which ultimately affects use intention. Therefore, this paper proposes the following hypotheses: 

H1: Q&A feedback quality is negatively related to perceived risk. 

H2: Q&A feedback quality is positively related to perceived usefulness. 

H3: Q&A feedback quality is positively related to use intention. 

Erogluet al. 
[6]

 used perceived usefulness and perceived ease of use as two influencing factors of user's 

willingness in the technology acceptance model (TAM). Perceived risk of product can impair consumers’ 

diagonisity of product, lowering their perceptions of usefulness of the shopping site 
[14]

. Gefen et al. 
[9]

 

confirmed that the perceived useful is positively correlated with the use intention. Therefore, this study proposes 

the following hypotheses: 

H4: Perceived risk is negatively related to perceived usefulness. 

H5: Perceived usefulness is positively related to use intention.    

Yang&Qian 
[15]

 found that the quality of online word-of-mouth is positively correlated with consumers' 

purchase intention. Petty&Cacioppo 
[16]

 pointed out that high-quality Q&A feedback is more convincing and 

affects consumption. The purchase intention plays a positive role. Erogluet al. 
[6]

 pointed out that perceived risk 

has an impact on consumer purchasing decisions; consumers are aware of risks if they realize that a purchase 
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deviates from its actual purpose. After that, it will greatly reduce its purchase intention. Zhao, Zhao&Helsen 
[17] 

argued that consumers' perceived usefulness is a special form of perceived diagnosis. When consumers think 

that the information they browse is very useful and necessary, they are more likely to adopt information, which 

further affects the purchase intention. At the same time, in the TAM model, it is pointed out that the use 

intention and the satisfaction will further affect the user's purchase intention. Therefore, this study proposes the 

following assumptions: 

H6: Q&A feedback quality is positively related to purchase intention. 

H7: Perceived risk is negatively related to purchase intention. 

H8: Perceived usefulness is positively related to purchase intention. 

H9: Use intention is positively related to purchase intention. 

 

4. METHODOLOGY 

 

4.1 Survey design 

This study collected data from consumers through online questionnaires. The questionnaire has three 

sections. The first section asked respondents to recall their recent shopping experiences in Taobao and ask them 

whether they had refer to the Ask everyone feature. This question was used to filter out respondents who had no 

experiences with Ask Everyone. The second section had the main survey instrument. The third section asked for 

respondents’ demographic characteristics, including basic information such as gender, age, education level, and 

disposable income. 

 

4.2 Measurements 

As we are interested in how social Q&A feedback characteristics are associated with the quality of social 

Q&A feedback, we measured 11 objective indicators of feedback characteristics and 4 subjective indictors of 

feedback quality. The 11 objective indicators are adapted from extant literature, including enough words, more 

“likes” 
[18]

, description of product characteristics, real shot pictures 
[19]

, description of product characteristics, 

accurate expression of personal experience 
[20]

, accurate description of product information, full expression of 

personal opinions, description of the product status truly 
[21]

, recently published 
[22]

, and higher rating 
[18]

. The 

subjective items of the perceived risk, perceived usefulness, use intention and purchase intention are adapted 

from extant literature, as shown in Table 1. All subjective items are measured with five-point Likert scale, 

ranging from “strongly disagree” to “strongly agree”.   

Table 1.  Measurement items of Constructs 

Variable Measurement item References 

Feedback quality FQ1: The content is specific. 

FQ2: The answer is related to product characteristics. 

FQ3: The description is accurate. 

FQ4: The description is reliable. 

PU1: Using Ask Everyone improves my shopping performance. 

PU2: Using Ask Everyone improves my shopping efficiency. 

PR1: I think the possibility of buying fake and shoddy products is low. (R) 

PR2: I think the possibility of buying a poor quality product is low. (R) 

UI1: I want to continue to use Ask Everyone to get product information. 

UI2: I will continue to use Ask Everyone to get peer opinions. 

UI3: I will continue to refer to Ask Everyone. 

PI1: After using Ask Everyone, I am more likely to buy this product. 

PI2: After using Ask Everyone, I am more willing to purchase this product. 

Adapted from Yan [21] 

 

Perceived 

usefulness 

 

Perceived risk 

 

Use intention 

 

Purchase intention 

Adapted from Davis [23] 

 

Lim [24] 

 

Kim&Malhotra [25] 

 

 

Wells, Valacich&Hess [26] 

  Note: Items of perceived risk are reverse coded.  
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5. DATA ANSLYSIS AND RESULTS 

 

5.1 Data collection 

In the pilot test, 64 responses were collected to validate the instrument . The Cronbach’s α coefficient was 

calculated to test the reliability of the measurement items. The exploratory factor analysis method was used to 

test the validity of the instrument. The pre-test results show that the Cronbach’s α values of all constructs are all 

greater than 0.8, indicating that the questionnaire is reliable. Then, in the main survey, a total of 200 

questionnaires were collected. During the data screening state, 47 respondents who had not referred to Ask 

Everyone function were excluded, leading to a total of 153 valid responses. As the sample size is more than 10 

times of the maximum number of a construct’s items, we consider it is sufficient for the PLS-SEM analysis. 

Descriptive statistics shows that the sample had 116 females, accounting for 75.8%, and 37 males, 

accounting for 24.2%. Most of the respondents are between the ages of 18 and 50, and 80% of respondents are 

undergraduates. In terms of monthly online shopping expenses, 58.2 % of the respondents spent less than 1,500 

yuan, 17.6% spent between 1500 and 3000 yuan, and 11.1% spent more than 3,000 yuan. Overall, we think the 

sample has a good representation of population who are familiar with e-commerce platforms and social Q&A 

feedback features.  

 

5.2 Measurement Model 

For the reliability test of the overall data, the reliability test of the questionnaire items is performed by the 

Cronbach α coefficient method. The reliability analysis of the overall data shows that Cronbach a is all greater 

than 0.8, which meets the evaluation criteria of reliability test, indicating that the measurement items have a 

good internal consistency. We conducted an exploratory factor analysis in the pilot test, which supported the 

existence of five latent factors. Then, for the main survey dataset, we conducted a confirmatory factor analysis 

to verify the structure of latent factors. The value of the factor-loadings within the same construct is higher than 

their loadings on other constructs, therefore, the factor-loading analysis supports the validity of measurement 

model.  

 

Table 2.  Results of reliability and factor-loading analysis 

Construct  Item Cronbach’s α FQ PR PU UI PI 

FQ 

FQ1 

0.940 

0.913 -0.577 0.640 0.623 0.633 

FQ2 0.926 -0.614 0.668 0.681 0.595 

FQ3 0.919 -0.633 0.658 0.651 0.594 

FQ4 0.926 -0.576 0.596 0.673 0.603 

PR 
PR1 

0.827 
-0.608 0.923 -0.676 -0.516 -0.600 

PR2 -0.595 0.923 -0.657 -0.539 -0.534 

PU 
PU1 

0.851 
0.654 -0.698 0.933 0.578 0.620 

PU2 0.644 -0.649 0.933 0.610 0.583 

UI 

UI1 

0.917 

0.666 -0.537 0.613 0.960 0.612 

UI2 0.622 -0.483 0.496 0.910 0.548 

UI3 0.695 -0.568 0.66 0.907 0.610 

PI 
PI1 

0.837 
0.615 -0.589 0.611 0.631 0.927 

PI2 0.606 -0.550 0.584 0.551 0.927 

 

Table 3 shows the results of convergent and discriminant validity analysis. All latent factors have composite 

reliability coefficients greater than 0.90 and AVE values greater than 0.80 
[27]

. Therefore, the convergent validity 

is supported. In addition, the correlation coefficients between different latent factors are smaller than the 

correlation coefficients between the same latent factors, so discriminant validity is also supported.  
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Table 3.  Results of discriminant validity analysis  

 CR AVE FQ PR PU UI PI 

FQ 0.957 0.848 0.921***     

PR 0.920 0.853 -0.652*** 0.923***    

PU 0.931 0.871 0.695*** -0.722*** 0.933***   

UI 0.948 0.858 0.714*** -0.571*** 0.637*** 0.926***  

PI 0.925 0.860 0.658*** -0.614*** 0.644*** 0.637*** 0.927*** 

   Note: * p<0.05，** p <0.01，*** p <0.001, CR=composite reliability, AVE = average variance extracted 

5.3 Canonical correlation and structural equation modelling 

In this section, we report the results of canonical correlation analysis and structural model analysis. 

Canonical correlation analysis is a multivariate technique that is commonly used to uncover associations 

between two sets of variable from the same subject unit. In this research, we are interested in uncovering the 

associations between objective design characteristics of social Q&A feedback and subjective evaluation of 

feedback quality, that is, the relationships between the four subjective items and the 11 objective indicators. 

Then, we will be more confident to use the subjective feedback quality items in our structural model analysis.    

The canonical correlation analysis shows that one significant equation is sufficient to represent the 

relationship between design characteristics and feedback quality measurements (r = 0.835, p < .001). The 

indicators are significantly correlated with the four measurement items of the Q&A feedback quality, and the 

selected four measurement items can be used to describe Q&A feedback design characteristics. 

Then, we used the latent feedback quality construct in our structural model analysis. As shown in Fig.2,  

Q&A feedback quality has a significant negative impact on perceived risk (β=−0.67, p<0.01), so H1 is 

supported. Q&A feedback quality has a significant positive impact on perceived usefulness (β=0.40, p<0.01), 

use intention (β = 0.54, p<0.01), and purchase intention (β=0.22, p<0.01), supporting H2, H3, and H6. As 

hypothesized, perceived risk has a significant negative impact on perceived usefulness is (β=−0.45, p<0.01) and 

purchase intention (β=−0.17, p<0.01), so H4 and H7 are supported. The path coefficients from perceived 

usefulness to use intention are 0.26 (p<0.01) and 0.24 (p<0.01), supporting H5 and H8. Use intention also has a 

significant positive impact on purchase intention (β=0.20, p<0.01), so H9 is supported. 

To further understand the mediating effects of perceived risk, perceived usefulness, and use intention, we 

conducted a mediating test to show how Q&A feedback quality directly or indirectly affect consumers’ purchase 

intentions. The results are shown in Table 4, the indirect effects from Q&A feedback quality are mediated by 

different set of variables. According to analysis results, the effects of feedback quality are significantly mediated 

by perceived risk, perceived usefulness, use intentions, respectively.    

 

Note: * P<0.05，** P<0.01，*** P<0.001 

Figure 2. The results of structural equation model analysis 



The Eighteenth Wuhan International Conference on E-Social Network and Commerce                      581 

Table 4.  Mediation effect test 

Direct variable Mediator variable Mediation effect Direct effect 

FQ 

PR 0.1139** 

0.22** 

PU 0.096** 

PI 0.108** 

PR&PU 0.0724 

PU&UI 0.0208 

PR&PU&UI 0.0157 

   Note: * P<0.05，** P<0.01，*** P<0.001 

 

6. DISCUSSIONS AND CONCLUSIONS 

This paper investigates the impact of social Q&A feedback quality on consumers’ experiences, use 

intentions, and purchase intentions in an e-commerce platform. Theoretically, we drew upon the S-O-R 

framework and proposed a conceptual model to understand the effects of social Q&A feedback quality. 

Canonical analysis results support the associations between feedback design characteristics and subjective 

measurement items. Findings supported the proposed hypotheses and confirmed the importance of social Q&A 

feedback quality in enhancing user perceptions and encouraging purchase decisions. Practically, our findings 

provide suggestions for e-commerce platforms to improve their design of social Q&A platform. For example, 

e-commerce designers can provide incentives to promote consumer comments and set up good feedback 

mechanisms and interactive interfaces to stimulate consumers' willingness to use. Additionally, designers may 

consider improving the display of information and provide screening options for comments, in this way, 

consumers will be better guided to find helpful feedback that meet their needs. Overall, improving the 

usefulness of feedback and properly reflecting commodity risks can help promote consumption and establish a 

good corporate image. 
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Abstract: With the government's efforts to regulate housing prices, the trend of excessive housing price increases has been 

suppressed to some extent. Meanwhile, the government introduced a policy of renting and selling have the same rights, 

stimulating the development of the housing leasing market, increasing the market demand for residential leasing, and having 

an important impact on the formation of housing rental prices. This paper analyzes the influential factors of the formation of 

housing rental prices in Chengdu, selects the key variables of the residential rental characteristic price index, and constructs 

the model of the influential factors of the characteristic price of housing rental in Chengdu. The empirical study using 

residential sample data from three central urban districts in Chengdu. The data analysis showed that the 12 variables of 

residential building characteristics, neighborhood characteristics, location characteristics, and regional characteristics 

affected the residential rental price to varying degrees. The conclusions of this paper provide a theoretical basis for the 

pricing and management of residential leasing in Chengdu. 

 

Keywords: residential leasing, residential rent, hedonic price model, Chengdu 

 

1. INTRODUCTION 

In recent years, the government has strictly controlled housing prices, making the price increase gradually 

stabilize. However, owing to the high housing prices in the first-tier cities, the single housing supply structure, 

and real estate purchase restrictions, the purchase of houses is no longer the only way for people to solve their 

housing problems (Su et al., 2014) 
[1]

.The gradually mature residential leasing market is increasingly becoming 

the main way to solve the housing problems of the floating population and low-and middle-income people 

(Zhang et al, 2017) 
[2]

 .In 2017, a number of cities have successively introduced the policy of renting and selling 

have the same rights, so that tenants can enjoy the same rights as the residents in the basic public services, and 

accelerate the cultivation and development of the residential leasing market. At the same time, the formation of 

reasonable residential rental prices will also promote the leasing market mature. At present, there are few kinds 

of research on the characteristic price of residential leases at home and abroad and mainly focus on the 

residential characteristic prices of new and second-hand houses (Deng et al, 2018) 
[3]

,
 
while the characteristic 

prices of rental houses are rarely studied by scholars. Therefore, the formation mechanism of the rental price and 

its influential factors are also urgently needed to be studied, which provides a theoretical basis for the pricing 

and management of residential leasing, and provides a reference for the healthy development of the residential 

industry.
1
 

This paper applies the hedonic price theory , integrates the urban location theory , and expands the hedonic 

price model. On the basis of the existing research, consolidate the relevant kinds of literature, relevant key 
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variables are selected, and the regional characteristics of the residential house are included in the hedonic price 

model. The factors affecting the residential rental price are further analyzed, and the model of the residential 

characteristic price influencing factors is established. The pricing and management of residential leasing provide 

a theoretical basis. 

 

2. RELATED  THEORY 

 

2.1 Hedonic price theory 

The hedonic price theory is that consumers buy products or services because they have different values or 

functions, and these values become characteristic prices (Chen et al, 2011) 
[4]

.
 
The hedonic price theory consists 

of the preference theory proposed by Lancaster (1966) 
[5] 

and the market supply and demand equilibrium theory 

proposed by Rosen (1974) 
[6]

. Lancaster's preference theory analyzes the basic "element" space that constitutes a 

commodity, starting from the difference of commodities. It is believed that the consumer's demand for 

commodities is not based on the commodity itself, but on the characteristics of the commodity. In a perfectly 

competitive market, Rosen aims to maximize the consumer utility and maximize the profit of producers,and 

analyzes the short-term equilibrium and long-term equilibrium of the heterogeneous product market, which lays 

a theoretical foundation for the estimation of the hedonic price model. 

The existing literature is mainly based on the hedonic price theory, and the factors affecting the residential 

rental price are studied by constructing the hedonic price model. Yang et al. (2012) 
[7] 

applied the residential 

leasing market in Harbin as an example to construct a hedonic price model for residential rents in Harbin; Wang 

et al. (2006) 
[8] 

used the hedonic price model to study the residential leasing market in Hangzhou. For the 

characteristics of residence, most of the literature also divides it into three aspects, namely the location, building 

and neighborhood characteristics of the residence (Wen et al, 2012)
[9] 

. Zhang et al. (2014)
[10] 

took the 

Guangzhou residential market as the research object, indicating that the neighborhood characteristics of the 

residence have a significant impact on the residential price. Atterhog and Lind (2004) conducted a study using 

the hedonic price model, which showed that the building characteristics of the residence had a greater impact on 

the rent, and the rent of the residence increased with the increase of residential area. Yang and Li (2012) 
[7] 

attributed the traffic factor to the location characteristics of the residence, which in turn explained that the 

location characteristics of the residence affected the rental price. 

 

2.2 Urban location theory 

Urban location theory can be divided into classical location theory and political behavior school. The 

classical location theory has four major analytical traditions, which respectively explain the factors and 

mechanisms that determine the location distribution from different perspectives. They lay the basic framework 

for location analysis (Wei et al, 2005) 
[11]

. The urban location theory reveals that the location of the house is 

different and its price will be different. The difference in location is not only reflected in the difference in 

commuting costs, but also in the differences in factors such as the economy, population, income, and public 

service resources. Therefore, location factors will also have an impact on residential rental prices and are worthy 

of study. 

The existing literature applies urban location theory to study residential rental prices. Tu et al. (2005) 
[12] 

studied the effect of per capita consumption expenditure on rent increase from an economic perspective. The 

regional characteristics of real estate in the city center area are the most significant, followed by the building 

characteristics of the real estate and the location characteristics of the real estate , and finally the neighborhood 

characteristics of the real estate (Liu et al, 2018) 
[13]

. The high level of development of urban central areas will 
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change the location conditions of regional housing, increase the location advantage of housing, and thus increase 

the housing rental price (Chen et al, 2017) 
[14]

; Xiao et al. (2011) 
[15] 

studied the impact of educational resource 

allocation on housing prices. It is found that housing prices and rent prices in areas with better education 

resources are generally high; Li et al. (2011) 
[15] 

show that when people's consumption level is low, even if the 

demand side has subjective desire to buy houses, it will be constrained by consumption levels. Without the 

ability to buy a house, people will rent a house to meet the housing demand, and the rental price will be affected. 

Most of the existing literature has studied the formation of residential rental prices based on the hedonic 

price theory or the urban location theory. Based on the above analysis, this paper integrates the hedonic price 

theory and the urban location theory, and incorporates the regional characteristic variables into the research 

model. Through empirical research, the key factors affecting the price are clarified. 

3. RESEARCH MODEL 

 

3.1 Research model 

Based on the above analysis, it is found that the factors affecting the residential rental price include many 

aspects. This paper integrates the hedonic price theory and the urban location theory, and uses the four 

dimensions of residential building characteristics, location characteristics, neighborhood characteristics,and 

regional characteristics to establish a research model of the factors affecting the residential rental price, as 

shown in Fig.1. Using the specific data of the residential characteristic variables in the central urban districts of 

Chengdu, empirical analysis analyzes the characteristics of the residential rental prices in Chengdu and 

determines the degree of impact. 

 

 
Figure 1.  Research model 

 

3.2 Variable definition 

Based on the above research model, the characteristic variables are extracted from the four characteristic 

dimensions of building, location, neighborhood, and region that affect the residential rental price. Firstly, 

according to the characteristics of residential construction, Su et al. (2014) 
[1] 

research on residential rents in 

Beijing shows that residential rents have a positive correlation with residential area and unit size. In addition, the 

floor and orientation of the building also have a significant impact on the rent level (Jia et al, 2014)
[10]

. Deng et 

al. (2018) 
[3] 

considered the residential characteristics of Wuhan City and considered that there was a significant 

negative correlation between rent and age. Therefore, this paper introduces research variables such as residential 

area, unit , and floor. 

Secondly, with regard to housing location characteristics, Benjamin and Sirmans (1996)
[16] 

studied 

residential buildings near the Washington subway station, noting that residential rents decreased as the distance 

from the subway station increased. Wang et al. (2014) 
[17] 

also studied the residential location of Yangzhou City 

and pointed out that the construction and renovation of transportation can improve the value of housing. In 

addition, the distance of the home from the center of the district will also affect the house price and rental price 

Residential level 

 building characteristic 

g characteristic 

building characteristic 

 

location characteristic 
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Residential rental price 
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(Wen et al, 2010)
[9]

 .This paper intends to construct a research model using variables such as the number of 

subway stations and the distance from the center of the district. 

Thirdly, from the characteristic dimension of the housing neighborhood, Feng et al. (2016) 
[18]

 pointed out 

that there is a quantitative relationship between the allocation of educational resources and the residential price 

in Hangzhou. Wu et al. (2012) 
[19] 

believe that people pursue a convenient life and hope to rent a community 

with perfect living facilities and commercial support. The cultural sites around the community are relatively 

complete, the surrounding greening environment will be better, and the rent will be affected (Zhou et al, 

2017 )
[2] 

. This paper applies variables such as the number of parks, shopping malls, primary schools, and 

hospitals within a certain range around the community. 

Finally, around the characteristics of the residential region, Xiao et al. (2011)
[15] 

found that per capita 

disposable income reflects the development level of a region, and the area with higher development level will 

have higher rents for residence. Zhang et al. (2005)
[12] 

studied the effect of per capita consumption expenditure 

on rent rise from an economic perspective. In addition, the regional public infrastructure is relatively complete, 

the population is dense, and residential rents are relatively high (Liu et al, 2018)
[13]

. This paper introduces a 

model for constructing variables such as per capita consumption expenditure and public infrastructure 

investment. 

The specific rental residential characteristic variables are shown in Table 1. 

 

Table 1.  Description of characteristic variables 

Characteristic 

category 

 

Characteristic variable 

 

Description 

 
 

Regional 

characteristics 

Per capita disposable_Income The average income of residents of a region available for discretion. 

Per capita 
consumption_Expenditure 

The average expenditure for the residents of a region to meet the daily 
consumption. 

Public infrastructure_Investment The direction in which the residence is located. 

 

 

Building 

characteristics 
 

 

Residence_Area All available space area in the residence. 

Residence_Age Days elapsed since the developer hand over the residence. 

Residence_Floor 
The floor of the residence is classified into three types: low-level, 
middle-level, and high-level. 

Residence_Unit The structure and shape of the residence. 

Residence_Orientation The direction in which the residence is located. 

 
 

 

 
 

Neighborhood 

characteristics 
 

 

Park_Number The number of parks within one kilometer of the residence. 

Square_Number The number of squares within one kilometer of the residence. 

Shopping mall_Number The number of shopping malls within one kilometer of the residence. 

Kindergarten_Number The number of kindergartens within one kilometer of the residence. 

Primary school_Number The number of primary schools within one kilometer of the residence. 

Secondary school_Number The number of secondary schools within one kilometer of the residence. 

Supermarket_Number The number of supermarkets within one kilometer of the residence. 

Hospital_Number The number of hospitals within one kilometer of the residence. 

Location 

characteristics 

 

District center_Distance The distance from the residence to the center of the district. 

Bus stop_Number The number of bus stops within 500 meters of the residence. 

Subway station_Number The number of subway stations within one kilometer of the residence. 
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4. EMPIRICAL ANALYSIS 

 

4.1 Data collection 

The data in this paper is mainly collected in the following three ways: (1) Using the Python programming 

language, obtain the three central urban districts of Chengdu through the Lianjia. network, which are 91 

communities in Jinjiang District, Chenghua District , and Jinniu District, with a total of 1760 residential houses 

sample. Through the Lianjia.network, the main listing information of the residence is collected, including the 

rent, unit, area, floor, orientation and age of the house. (2) Collecting the surrounding data of the community 

through Baidu map, which is mainly applied to reflect the neighborhood characteristics and location 

characteristics of the rental residences. (3) Search the national economic and social development statistical 

bulletin of Jinjiang District, Jinniu District and Chenghua District of Chengdu City through the official website 

of Chengdu Bureau of Statistics to collect the regional characteristics of the three districts of Chengdu. 

 

4.2 Regression model construction 

The residential rental price is used as the dependent variable, and the various characteristic attributes of the 

residence are used as the independent variables of the residence. A multiple linear regression model is 

constructed, and the least square method (OLS) is used to analyze the influence weight of various characteristic 

factors of the residence on the rent. Therefore, the general expression of the multiple linear regression model 

constructed in this paper is:  

Residential rent_Price=α0+α1Residence_Area+α2Residence_Age+α3Residence_Floor+α4Residence_Unit+α5 Re

sidence_Orientation+α6Park_Number+α7Square_Number+α8Shoppingmall_Number+α9Kindergarten_Number+

α10Primary school_Number+α11Secondaryschool_Number+α12Supermarket_Number+α13Hospital_Number +α1

4District center_Distance+α15Bus stop_Number+α16Subway station_Number+α17Per capita disposable_Inco

me+α18Per capita consumption_Expenditure+α19Public infrastructure_Investment + ε. In the model, Reside

ntial rent_Price is the rental price of the residence, α0 is the constant term, αi (i = 1, 2, 3...19 ) is th

e coefficient of the characteristic variable, and ε is the residual. 

 

4. 3 Data processing 

This paper has collected 1760 residential data in three central urban districts in Chengdu in October 2018, 

eliminating the incomplete data of variable information, and finally screening 1728 residential samples. The 

selected rental housing variables total 19, and different types of variables are quantified in different ways. The 

methods of quantification can be divided into three categories: (1) using raw data directly as variable values; (2) 

the floor uses dummy variables as application data, and the lower, middle and high floors are numbered 1, 2, 

and 3 respectively; (3) the units use categorical variables, and there are 16 different types of units, numbered 

with numbers 1-16; (4) the orientation of the residence uses dummy variables as application data. Because the 

orientation is more favored by people facing south, it will be marked as 1 by the north and 0 by the other. (5) In 

addition to the dummy variables, each variable data is substituted into SPSS 22.0 software, and the variable data 

is standardized. (6) Finally, the dummy variable data and the standardized score data were substituted into SPSS 

22.0 software, and multiple linear regression analysis was performed. The model parameters were estimated by 

least squares (OLS). 

 

4. 4 Model estimation and testing 

In this paper, the linear functional form is used as the basic form of the model, and the least squares method 

is chosen as the method of model estimation. First, the sample data was analyzed. The relevant tests are as 
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follows: 

(1) Significance test and analysis of variance. It is proved that the negative correlation coefficient R=0.82, 

which is very close to 1, indicating that the linear relationship between the independent variable and the 

dependent variable is very strong. The determination coefficient R
2 
=0.673 and the adjusted R

2 
=0.67, indicating 

that the model has a good degree of fitting and good interpretation ability, and the model can explain the 

percentage difference of the dependent variable is 67%. 

It can be seen from Table 2 that the significance test of the regression equation variance analysis is 0.000, 

less than 0.001, indicating that the equation is highly significant, rejecting the null hypothesis that "all 

coefficients are zero." This indicates that the linear relationship between the residential rental characteristics 

entering the equation and the rent is established. 

 

Table 2.  The result of ANOVA 

 Sum of Squares df Mean Square F Sig. 

Regression 1161.635 18 64.535 195.253 .000 

Residual 564.201 1707 .331   

Total 1725.835 1725    

(2) Collinearity diagnosis.The minimum value of VIF in the variable is 1.011 and the maximum value is 

2.930, which is much smaller than 10, so that the collinearity problem between the independent variables is not 

serious, and the model is diagnosed by collinearity. Among them, the tolerance value of Per capita 

disposable_Income is .000, less than 0.1, indicating that there is serious collinearity between the variable Per 

capita disposable_Income and other independent variables, so the variables are eliminated. And the tolerance 

value of other variables are within reasonable ranges. 

 

4.5 Model analysis 

As can be seen from Table 3, 13 of the 19 independent variables entered the basic model. It can also be 

seen from table 3 that most of the variables have a significance level of less than 1%. The five variables of 

Residence_Floor, Residence_Orientation, Shopping mall_Number, Primary school_Number , and Secondary 

school_Number have a significant level of more than 10%. From a statistical point of view, there is no 

difference between the regression coefficient and zero, that is, these five variables cannot enter the model. And 

because the tolerance value of Per capita disposable _Income is .000, less than 0.1, it indicates that there is 

serious collinearity between Per capita disposable_ Income and other independent variables, so it is also 

excluded. Therefore, there are finally 13 variables added to the model. There are three building characteristics of 

the residence, namely Residence_Area, Residence_Unit , and Residence_Age; there are 5 neighborhood 

characteristics, namely Park_Number, Square_Number, Kindergarten_Number, Supermarket_Number, and 

Hospital_Number; there are 3 location characteristics, namely Subway station_Number, Bus stop_Number, and 

District center_Distance; there are two regional characteristics, namely Public infrastructure_Investment and Per 

capita consumption_Expenditure. 

Table 3.  Analysis of regression coefficients 

 B Std. Error Beta t Sig. 

Constant -7.223E-5 .014  -.005 .996 

Residence_Area .755 .018 .754 42.430 .000 

Residence_Unit -.123 .017 -.123 -7.206 .000 
Residence_Orientation -.014 .014 -.014 -.982 .326 

Residence_Floor -.012 .014 -.012 -.830 .407 

Residence_Age -.294 .017 -.294 -17.551 .000 
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 B Std. Error Beta t Sig. 

Park_Number .049 .016 .049 3.009 .003 

Square_Number .145 .019 .145 7.449 .000 
Shopping mall_Number .024 .019 .024 1.252 .211 

Kindergarten_Number -.165 .023 -.165 -7.020 .000 

Primary school_Number .025 .020 .025 1.249 .212 
Secondary school_Number .012 .017 .012 .709 .478 

Supermarket_Number .078 .017 -.078 -4.682 .000 

Hospital_Number .108 .018 .108 6.089 .000 
Subway station_Number .108 .019 .108 5.747 .000 

Bus stop_Number .029 .017 .029 1.715 .087 

District center_Distance -.152 .024 -.152 -6.426 .000 
Public 

infrastructure_Investment 

.043 .019 .043 2.217 .027 

Per capita 
consumption_Expenditure 

.069 .020 .069 3.437 .001 

Among the 19 variables, 6 variables are Residence_Floor, Residence_Orientation, Shopping mall_Number, 

Primary school_Number, Secondary school_Number, and Per capita disposable_Income did not enter the model. 

For tenants, there is usually not much demand for the floor of the residence, because the high-rise houses are 

usually equipped with elevators, which have little effect on travel. When designing the structure of a residence, 

the developer usually considers the orientation of the residence. Usually, at least one room is oriented north 

facing, so the tenant does not excessively require all rooms to face south. In recent years, Chengdu's investment 

in the construction of primary and secondary schools has increased, not only in increasing the quality of primary 

and secondary schools but also constantly improving the faculty and teaching level of ordinary schools. 

Therefore, the number of factors affecting primary and secondary schools is not significant. 

After screening the original independent variables, re-substitute the data, use SPSS 22.0 software to run the 

model, and repeat the above several test steps. After testing, it was found that the model after screening has good 

fitness and high interpretation ability. As shown in Table 4, the final regression coefficient can be resulted. 

Among them, the variable Bus stop_Number has a sig. value of 1.24 and a significance level greater than 10%, 

so it is excluded. The other 12 variables were significant and entered the final regression model. According to 

the above analysis, it can be concluded that the hedonic price model of Chengdu residential leasing is: 

Price=-0.061+0.754Residence_Area-0.295Residence_Age-0.126Residence_Unit+0.045Park_Number+0.147Sq-

uare_Number-0.148Kindergarten_Number+0.73Supermarket_Number+0.116Hospital_Number-0.173District 

center_Distance+0.097Subway station_Number + 0.090Per capita consumption_Expenditure + 0.037Public 

infrastructure_Investment.  

 

Table 4.  Analysis of new regression coefficients 

 B Std. Error Beta t Sig. 

Constant -.061 .042  -1.451 .147 

Residence_Area .754 .018 .754 42.698 .000 

Residence_Unit -.126 .017 -.126 -7.354 .000 

Residence_Age -.295 .017 -.295 -17.659 .000 

Park_Number .045 .016 .045 2.774 .006 

Square_Number .147 .019 .147 7.945 .000 

Kindergarten_Number -.148 .020 -.148 -7.417 .000 

Supermarket_Number .073 .016 -.073 -4.537 .000 

Hospital_Number .116 .017 .116 6.718 .000 

Subway station_Number .097 .018 .097 5.346 .000 

Bus stop_Number .008 .005 .025 1.537 .124 

District center_Distance -.173 .022 -.173 -7.861 .000 

Public infrastructure_Investment .037 .018 .037 2.025 .043 

Per capita consumption_Expenditure .090 .018 .090 4.921 .000 
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5. CONCLUSION AND DISCUSSION 

 

5.1 Research conclusions 

This paper conducts exploratory research and analysis on the influencing factors of residential rental prices 

through empirical research. Studies have shown that the Residence_Area, Residence_Unit, Park_Number, 

Hospital_Number, District center_Distance, Public infrastructure_Investment and other variables all have a 

significant impact on the rental price of the residence to varying degrees. 

In addition, this study also included the regional characteristics of the residence into the hedonic price 

model, and further explored the factors affecting the residential rental price. Studies have shown that per capita 

consumption expenditure and public infrastructure investment have a significant positive impact on the price of 

residential leasing, but per capita disposable income does not affect residential rental prices. 

 

5.2 Research implications 

Based on the hedonic price model adopted by previous scholars to study the influencing factors of 

residential rental price, this paper introduces the new characteristic variable of regional factor based on the 

original three characteristic variables, and quantifies it, and substitutes it into SPSS 22.0. Multiple regression 

analysis was performed in the software. Finally, it is concluded that the per capita consumption level of the 

region, the public infrastructure investment and the residential leasing price are positively correlated. Secondly, 

this study establishes the hedonic price model for residential rental in Chengdu. On the one hand, it can provide 

the reference for the pricing of all parties in the residential leasing market. On the other hand, it can also provide 

a basis for decision-making by relevant government departments. 

 

5.3 Research limitations and prospects 

It should be pointed out that there are some limitations to this study. First, the price of residential leasing 

will be affected by the season. Generally, there are off-season and peak seasons. In future research, The seasonal 

factor is included as an influencing factor of the residential rental price in the model for analysis. Secondly, in 

the hedonic price model, the selection of many characteristic factors needs further differentiation. Finally, in 

future research, the selection and measurement methods of characteristic factors can be developed and improved, 

and other functions such as logarithm function can be adopted.  
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Ecommerce in Pakistan: Challenges & Opportunities 
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Abstract: Ecommerce has been promoted across the globe as one of the key enablers for youth entrepreneurship and 

employment. Despite a favorable internet and mobile demographics and increasing ecommerce adoption, Pakistan’s 

ecommerce market size remains tiny compared to other similar countries. As part of a larger study aiming to explore the 

challenges and opportunities in Pakistani ecommerce, we conducted a qualitative study with 10 e-entrepreneurs to explore 

the factors hindering ecommerce growth in Pakistan. We identify that along with the challenges related to customer, 

payments and logistics; the absence of institutions and trade bodies to support and promote ecommerce, are hindering 

explosive ecommerce growth in Pakistan. We suggest that development of a rational ecommerce policy based on field data 

and ground realities; and effective implementation of such policy has a pivotal role in providing the enabling environment 

for ecommerce growth. Therefore, we propose an in depth inquiry into the nature and size of ecommerce market in Pakistan, 

based on which ecommerce policy guidelines will be developed for ecommerce growth in Pakistan. Should an enabling 

environment be provided for ecommerce growth in Pakistan, a huge opportunity for youth and female entrepreneurship and 

employment can be created. 

Keywords: Ecommerce in Pakistan, Ecommerce Policy, Challenges in ecommerce 

1 INTRODUCTION 

These paper reports initial findings on an exploratory study aiming to discover current state of the affairs 

on ecommerce in Pakistan. The study is being conducted in two phases, a qualitative study followed by a 

quantitative survey. In this paper, we discuss our initial finding from the qualitative study. We interviewed ten 

e-entrepreneurs operating B2C ecommerce business in Pakistan to explore that how the traditional barriers in 

ecommerce have been overcome in the last decade, current barriers which are hindering future growth in 

ecommerce, and ecommerce’s potential for entrepreneurship and employment for youth and females.  

Ecommerce has been promoted across the world as a key enabler for youth entrepreneurship and a 

catalyzing factor for job creation 
[14]

. Despite a favorable internet and mobile demographics and increasing 

ecommerce adoption, Pakistan’s ecommerce market remains tiny compared to other similar countries like 

Indonesia and India. The true potential of E-Commerce could not be realized in Pakistan due to a number of 

economic, sociopolitical, and cognitive barriers. However, with more that 36 million internet users, over 40 

million smart phone users, over 30 million mobile internet users, increasing coverage of 4G LTE services, and 

rapid social media adoption; Pakistan has all the right indicators to kick start an explosive growth in ecommerce. 

Recent acquisition of Daraz.pk, Pakistan’s largest online marketplace, by Alibaba group may create a huge 

impact for the growth of ecommerce in Pakistan.  

A growing trend in B2C and C2C ecommerce has been observed in recent years aided by increased internet 

access, higher bandwidth, improved logistics penetration and delivery services, availability of alternative 

payment methods such as COD and mobile payments. The evidence of this can be seen in the increased traffic 

on B2C and C2C websites; dozens of which are now amongst top 500 websites by traffic in Pakistan. 

Diversification of organized retail sector into ecommerce, and increasing number of ecommerce portal with 

multimillion dollars investment, such as Yayvo.com, 24hrs.pk and Daraz.pk is further evidence to this fact. 

Furthermore, rapid adoption of social media both by the consumer and almost every known consumer brand 

provides further confidence that ecommerce is taking off in Pakistan.  
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2 BACKGROUND 

 

2.1 Barriers to ecommerce in developing countries 

A number of challenges as in barriers to ecommerce in developing countries have been reported in the 

literature. These barriers have been categorized as economic and technological, cognitive, sociocultural, and 

legal and political. While economic, technological, and legal and political barriers are those posed by external 

environment and cognitive barriers are internal to organizations or individuals. Molla and Licker
 [9] 

suggest that 

cognitive factors in a country play more important role than environmental factors in the initial phases of 

ecommerce adoption and as ecommerce adoption increases, environmental factors become more critical. 

Nevertheless, a combination of cognitive and environmental factors is at play in ecommerce adoption.   

Economic and technological barriers reported in the literature include internet infrastructure and diffusion 

rate, logistics infrastructure, scale issues, and credit card penetration and availability of online payment methods.  

The main reason behind slow internet diffusion rates in the developing countries has been the unreliability 

and lack of telecommunication infrastructure 
[16]

. Power shortages and poor quality of electricity infrastructure, 

for example in Tanzania, has also been attributed to low internet diffusion rates 
[16]

. Internet diffusion rate 

ultimately translates into number of people engaging into ecommerce. Scale issues and low return on investment 

have also led to low internet diffusion in many small developing countries such as Caribbean
 [15]

. Slow internet 

speed and limited availability of bandwidth to internet users has also been reported as a barrier related to 

telecom infrastructure; as most ecommerce sites heavily rely on high quality images to showcase their products 

and services. Slow internet speed results slow downloads of these images on a webpage, thus causing 

inconvenience to the consumer. Over the past years, however, rapid expansion of telecom companies in 

developing countries has exponentially increased internet diffusion rates. For example, according to PTA, in 

March 2014 the total tele-density in Pakistan has reached to 78% from just 4.31% in 2003 and number of 

broadband internet subscriber (both fixed and wireless) has reached to 3.34 million from just 26 thousand in 

2006. Similarly, number of mobile subscriber has reached 136 million from 0.5 million in 2004. This has 

resulted in growing ecommerce adoption among Pakistani consumers.  

Unavailability of credit cards to large proportion of population in most of the developing countries has also 

resulted in slow ecommerce adoption. Studies in India and South America show that low credit card penetration 

rates posed as major hurdle in ecommerce activities 
[19, 20]

. Therefore, in most developing countries ecommerce 

heavily relies on cash-on-delivery payment method
 [18]

. In addition, banks in developing countries are reluctant 

to support online credit card payments; therefore, online merchants have to rely on overseas payment gateway 

which results in extra operational overheads 
[21]

.  

Road and logistics infrastructure and delivery services have a pivotal role in online selling of goods. Poor 

logistics have traditionally been major hurdle in growth of ecommerce in most developing countries 
[17]

. In the 

developing countries, local courier services lack scale and penetration; while major international courier 

services such as FedEx and DHL are too costly to be used by internet retailers. For example, TCS in Pakistan, 

the largest courier company is the only one with logistics penetration across Pakistan (excluding most parts of 

Balochistan). Even TCS has to rely on subcontracting with local courier companies to deliver in some far off 

villages and towns. Rest of the companies such as OCS, Leopard, Speedex and many others have either regional 

reach or directly serve only main towns and cities of Pakistan. Furthermore, poor quality of delivery service in 

terms of late deliveries, inaccuracies in cash collection, and loss and damages to goods have also been reported 

to be a hurdle in adoption of ecommerce 
[19]

. Therefore many internet retailers in developing companies are 

compelled to develop their own delivery network in bigger cities or adopt a franchising model. For example, 

Shophive.com delivers to customers using its own riders in Lahore and Islamabad. Similarly, in India 
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Babyoye.com has developed its own delivery network in bigger cities such as Mumbai and Delhi, whereas in 

many smaller cities it uses its franchisees to both store the inventory and deliver the goods to the customers.  

Sociocultural barriers are those related to social norms and practices. Both sociocultural and cognitive 

barriers tend to be more difficult to overcome than technological or political barriers 
[22]

. In Asian cultures, for 

instance, personal relationships and face to face interactions are very important in business. The impersonal 

nature of ecommerce makes it difficult for people to engage in a transactional relationship with a business or 

person 
[46]

. This results in low trust on ecommerce and low willingness to buy online. Similarly lack of trust on 

courier and delivery services has also been reported to be among sociocultural barriers 
[15]

. The element of trust 

is also related with poor rule of law and poor legal framework for ecommerce.  

Cognitive barriers are the mental maps and habits of individuals 
[14]

. Cognitive barriers include lack of 

awareness, knowledge, and skills about use of internet and ecommerce, linguistic barriers. Since most of the 

web content and software tends to be in English language and majority of the population in developing countries 

cannot read or write English language; thus majority of the population misses to engage in ecommerce unless 

the web content and software are provided in national language
 [17]

. Relatively higher adoption of ecommerce in 

China can be attributed to the fact that most of the Chinese websites use official language for communication 

with their customers. Similarly lack of command in English language also results in lower computer and internet 

literacy. Thus lack of capability in English language or unavailability of web content in official language results 

not only in lower ecommerce adoption rate but also lower internet diffusion rate. In addition to these, cognitive 

barriers related to organizations have been reported to be unwillingness to change, limited use of internet 

banking and web portals by SMEs 
[23]

. Moreover, difficulty in finding and retaining qualified people with 

ecommerce skills and qualification has also been reported as a hurdle for SMEs to engage in ecommerce 
[24]

.   

Legal and political barriers tend to be more time consuming and difficult to overcome than any other 

environmental barriers due to their relation with formal institutions. Absence of legal and regulatory system, 

vague and difficult procedures and guidelines, lack of ecommerce standards and legislation has been reported to 

be the major legal and political barriers in developing countries
 [25]

. In Pakistan, a number of legislations related 

to ecommerce have been put in place since 2002 such as Electronic Transaction Ordinance 2002, Electronic 

Data Protection Act 2005, Electronics Crimes Ordinance 2007, followed by Electronic Crimes Bill 2010 which 

is still pending approval in the national assembly. However, implementation and utility of these legislations 

remains largely questionable.  

 

2.2 Internet usage in Pakistan 

With a figure of more than 44 million internet users, which is about 20% of population, Pakistan currently 

ranks number 22nd in the world 
[1]

. Current figures also suggest that Pakistan has over 2 million 

broadband/WiMax subscriptions base
 [2]

. Moreover, out of 120 million mobile users, 30 million subscriber use 

internet on their mobile phones
 [3]

. According to YouGov.com, 69% of internet users in Pakistan have fulltime 

jobs; 99% of them visit websites in English language and 68% of them also visit Urdu websites; and a large 

proportion of internet users in Pakistan tend to be young, educated, and relatively affluent 
[4]

.  

After about 2 decades of ICT development in Pakistan, we believe that Pakistan is on a tipping point for 

explosive growth in e-commerce. With such favorable demographics, e-commerce growth can be enabled by 

developing policies based on field data and ground realities and executing those policies in an effective manner. 

Ecommerce growth will potentially underpin youth entrepreneurship and employment.  

 

2.3 Barriers to e-commerce development and current state of the affairs 

In the past, the true potential of E-Commerce could not be realized in the developing economies like 
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Pakistan due to a number of economic, sociocultural, legal, political, and cognitive barriers. As number of 

studies suggest that poor ICT infrastructure, poor transport and logistics network, low credit card penetration, 

issues of trust, lack of training and capacity building; and weak or absent legal and institutional infrastructure 

are the main barriers to ecommerce growth in developing countries including Pakistan 
[6, 7]

.   

A growing trend in B2C and C2C ecommerce has been observed in recent years. This can be attributed to a 

number of positive improvements in last 10 years; which have gone largely unnoticed but have given a new 

vigor to e-commerce and e-entrepreneurs in Pakistan. These improvements include: 

1. Increased internet speed and broadband/WiMax penetration to more than 180 cities in Pakistan, thus 

facilitating quicker access to e-commerce sites.  

2. Improved delivery services and increased logistics penetration due to increased competition between 

courier companies 

3. Innovation in payment methods such as cash on delivery (CoD) collection by courier companies, mobile 

payment solutions such as Telenor’s easypaisa (available at 18,000+ shops across Pakistan) and UBL’s 

Omni (available in 600+ town and cities), and internet funds transfer facility by many banks such as UBL 

and Standard Chartered.  

4. Rapid adoption of online social networking such as facebook; which provides the sellers an interactive and 

feedback centric platform to engage customers, which ultimately helps resolving trust issues between 

seller and customer.  

5. Increased educational level due to investment in higher education through HEC and increased internet 

literacy and user base.  

Pakistan’s internet users have been mainly consumers of free contents and services related to entertainment, 

news, sports, education, and employment. Early successful B2C e-commerce startups (such as emarkaz.com, 

786gifts.com) mainly targeted overseas Pakistanis for gifts and greetings delivery. However, in recent years, a 

growing tide of B2C ecommerce adoption is observable in Pakistan. The evidence of this can be seen in the 

increased traffic on B2C and C2C websites. For example until two years ago, there was not a single B2C 

website amongst top 500 websites by internet traffic in Pakistan; however, today Shophive.com selling 

computers and electronics ranks as 129
th

 most accessed website in Pakistan; Daraz.pk selling fashion and 

apparel, ranks 198
th

 for internet traffic in Pakistan; similarly Symbios.pk ranks at 252, Techcity.pk at 440
th

, and 

Beliscity.com at 478
th

. Growing interest in e-commerce in Pakistan is also evident in the number of online 

startups by young university graduates such as Hometownshoes.com, Hmgte.com, Babyplanet.pk and 

Egadgets.pk and many other. Moreover, a number of established high street apparel brands and designers such 

as Bareeze, Uniworth, HSY, Gul Ahmed, BnB Accessories, and Al-Karam etc. have realized the importance of 

online channel and opened their online shop fronts. The entry of high street brands in e-commerce is also 

underpinning trust in online shopping and contributing in shaping up online purchasing behavior. One of the 

most convincing evidence of increased e-commerce adoption Pakistan is the surprise entry of TCS in 

ecommerce. TCS, having an ample appreciation of ecommerce potential in Pakistan, is the premium courier 

company that handles deliveries of almost every ecommerce website in Pakistan. Aiming to leverage its huge 

logistic network and ecommerce delivery experience, TCS jumped into e-commerce as TCSConnect.com in 

May 2012 offering books, electronics, and cosmetics to Pakistani consumers.  

Role of social media, especially social networks, cannot be ignored in ecommerce adoption. Interest in e-

commerce is also evident in growing interest of most national and multi-national consumer brands and retailers 

in the social media; especially the Facebook. In last few years, almost every known consumer brand and high 

street retailer has made its presence on Facebook in order to engage their potential and existing customers, build 

their brands, provide special offers, and advertise and sell their products and services.  
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2.4 Pakistan’s e-readiness 

Literature suggests that ecommerce growth in any country is very much dependent on its e-readiness
 [9]

. As 

Table 1 shows, Pakistan is ranked at number 66
th

 in e-readiness compared to India at 58
th

 which has an 

estimated B2C ecommerce market of $12.0 billion 
[10]

; and Indonesia 65
th,

 which has an estimated B2C 

ecommerce market size of USD 1.0 billion 
[11]

. The size of Pakistan’s B2C ecommerce is not known, since no 

market data is available; however, an informed observer would estimate it way below that of Indonesia (USD 

1.0 billion) given the level of ecommerce activity in Pakistan. Pakistan has all the right indicators except for 

‘social and cultural environment’, to match India and Indonesia in ecommerce growth, should an enabling 

environment be provided for ecommerce.   

 

Table 1: Digital Economy Ranking 2010. Report from Economist Intelligence Unit in collaboration with IBM [12] 

 
Overall 

score 
Connectivity 

Business 

environment 

Social and 

cultural 

environment 

Legal 

environment 

Govt . 

policy 

and vision 

Consumer 

and business 

adoption 

India (58) 4.11 2.15 6.27 4.67 5.6 5.1 2.88 

Indonesia 

(65) 
3.6 2.6 6.04 3.6 4.2 3.88 2.55 

Pakistan 

(66) 
3.55 2.35 5.31 2.8 5.9 4.3 2.51 

 

Until recently Pakistani internet users were hooked to free content and services, however, an increasing 

trend towards transactional nature of ecommerce is observable due to reduction in ecommerce barriers up to 

certain extent as discussed above. There has been no inquiry to discover that why ecommerce is still in its 

infancy in Pakistan despite favorable demographics and reduction in ecommerce barriers. Although increased 

ecommerce adoption is an encouraging sign for economic growth in Pakistan, there remain noticeable gaps in 

many areas where serious efforts are required to kick start e-commerce growth.  

 

3 RESEARCH METHODS 

We conducted qualitative interviews with ten e-entrepreneurs. Table shows the profile of each participant 

and their companies. The interviews revolved around one open ended questions as following: 

What challenges do you face in your ecommerce business? 

Prior to main set of interviews, two pilot interviews were conducted with two e-entrepreneurs in order to 

test the research instrument. Some participants were initially accessed through personal contact as e-

entrepreneurs are a difficult to access population.  Snowball sampling technique was used in order to get further 

access to the participants. As snowball sampling technique is said to be appropriate where target population is 

hidden or difficult to get access to. In total 15 e-entrepreneurs were contacted and requested to participate in the 

study; Out of which ten entrepreneurs agreed to participate. Each interview was conducted face to face with the 

participant and lasted for about 30 to 45 minutes. Most of the participant did not agree to be recorded for the 

interview; therefore, notes were taken by the author and a research assistant for. After each interview the notes 

taken by the author and the assistant were compared for reliability and accuracy.  

Table 2 shows the profile of each participant and their companies. The ten participants include 7 males and 

3 females. The participants’ names and the names of the companies have not been shown due to privacy reasons; 

however, the table lists their age, gender, education, main products, years in business, number of orders per 

month, average annual revenue growth and number of personnel (including the owner) working in business. 

None of the participant agreed to disclose their annual revenue, however, most of them agreed to disclose their 

monthly number of orders and annual growth in revenue; while P8 and P10 did not disclose their annual revenue 

growth. Most of them are university educated while P8’s education is intermediate. He owns a mobile phone 
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shop in Hafeez center from where he also runs his online mobile selling business. Only two participants 

maintain office premises for business while most of them work from home. All three female participants also 

work from home. Participant P1 belongs to Karachi while all others participant belong to Lahore.  

 

Table 2: Study participants  

Participant 
Age/ 

Gender 

Main Products 

 

Years in 

Business 

No. of Orders 

(Month) 

Avg, 

Annual 

Revenue 

Growth 

No. of 

Personnel 

P1 35/M 

Computers 

Laptops 

Cell Phones 

7  2000-2500 30% 8 

P2 25/M Apparel 3 4000-5000 45% 1 

P3 26/M Shoes 2 1000-1500 25% 1 

P4 29/M Men’s Apparel 4 500-700 23% 3 

P5 22/F Fashion Accessories 1 80-100 N/A 2 

P6 25/M Gifts & Greeting 3 120-150 30% 2 

P7 25/F Fashion Accessories 2 4000-5000 60% 3 

P8 28/M Cell Phones 4 200-300 -- 2 

P9 24/M Baby products 6 months 150-175 N/A 3 

P10 28/F Women Apparel 2 30-50 -- 1 

 

4 RESULTS 

Participants were asked what challenges do they face in conducting online business and they provided a 

variety of answers. Theirs responses have been categories into payment challenges, logistic challenges, 

customer challenges, and other challenges as shown in Table.  

Payment challenges is one of the most cited category by the participants. Participants believe that payment 

challenges are one of the prime reasons for hindering ecommerce growth in Pakistan.  The participants 

unanimously believe that unavailability of local payment gateway and low usage of credit cards online is the 

biggest payment challenge faced by the e-retailers in Pakistan. Other challenges include high charges by courier 

companies for cash-on-delivery (CoD) method, delay in payment recovery from courier companies for COD 

method, high transaction charges on alternative payment methods, and low usage of internet banking for online 

purchases.   

Participant P1 believes that he can foresee a rapid growth in his business if an e-payment gateway is 

provided. In his words, “we conducted a little survey of our customers and about 40% of them say that we want 

to use our credit card for online payment. Just imagine if 40% of our monthly 900 customers are able to pay 

online, how much cost and operational efficiency it will bring. You know, it is too much of a headache to 

reconcile and recover payment (cash on delivery payments) from courier companies… they (courier companies) 

delay (payment) as much as they can”. Similar concerns were shown by many other participants.  

Thus the biggest challenge, according to our participants, for ecommerce industry in Pakistan is the 

provision of an e-payment gateway. Due to a number of legal, social, and cultural issues banks are reluctant to 

venture into such an initiative. The Internet Merchant services of Citi Bank Pakistan were initiated in 2006, 

which is both expensive and difficult to get approved for online retailers. Moreover this service is only available 

to the retailers already established with a physical outlet for at least two years. P7 says, “the cool thing about 

ecommerce is that I can work from home…I am a female and I work from home, how do I setup a shop and wait 

for 2 years to get approval… this is crazy”. Participants believe that ecommerce industry can grow into many 

folds over the years, should a reliable e-payment gateway be provided to the sellers and consumers. With an 
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increasing scale of ecommerce, over 30 million internet user base, growing IT literacy, increased use of e-

banking  and mobile payment solutions; the market is now ready for an e-payment gateway that provides a 

smooth buying experience to the consumer. As P4 says, “problem with cash on delivery payment method is that 

sometimes customer doesn’t have cash at home when delivery comes… if he has already paid online using credit 

card there wont be such hassle”. Telenor easypaisa and UBL Omni are very well placed to diversify their 

mobile payment solution into an e-payment gateway.  

The scale of Internet and mobile banking and number of credit and debit cards in circulation shows the 

incredible potential an internet payment gateway may unleash for ecommerce growth in Pakistan. According to 

a report by State Bank of Pakistan 
[13]

, only in in Q1 (July-Sept. 2016) of Fiscal Year 2017, the Internet and 

mobile banking transaction have grown to over Rs. 184 billion and Rs. 54.0 billion respectively. Moreover, the 

same report also shows that as of September 2017, Pakistanis possessed 1.45 million credit cards and 12.9 

million debit cards.  

 

Table 3: Challenges faced by ecommerce business in Pakistan 

Challenges faced   P1 P2 P3 P4 P5 P6 P7 P8 P9 10 

Payment Challenges           

Unavailability of payment gateway x x x x x x x x x x 

Lack of online credit card usage x x x x x x x x x x 

High Cash on Delivery charges x  x x x  x x x  

Delay in CoD cash from courier companies x x  x x x x x x  

High transaction charges on alternative payment methods x x X x  x   x  

Low usage of internet banking  x x x  x x x  x 

  P1 P2 P3 P4 P5 P6 P7 P8 P9 10 

Logistics challenges 

Logistic coverage x x x  x  x  x x 

High cost of delivery x x x x x x x x x  

Inaccuracies in delivery x  x   x  x  x 

Product damages x   x x   x x  

Theft and mugging x    x  x    

 P1 P2 P3 P4 P5 P6 P7 P8 P9 10 

Customer Challenges 

Product returns x  x  x x   x x 

Unwillingness to pay delivery charges x x x   x x x  x 

Frauds x  x x   x  x  

Lack of awareness  x   x  x    

 P1 P2 P3 P4 P5 P6 P7 P8 P9 10 

Other Challenges 

Unavailability of skilled personnel x          

Unfamiliarity with online marketing  x x x x  x x  x 

Lack of training opportunities x x   x  x x x  

Lack of capital/investment x x   x x   x x 

Lack of support & incentives by Govt. x x x x  x x x  x 

Rule of law  x  x x x  x X  

Absence of ecommerce trade body x    x   x   

 

Along the payment challenges, the second biggest challenge for ecommerce industry is the quality of 

logistics and delivery services. Although logistic coverage is available for over 500 towns and cities by big 

companies like TCS and Leopard, nevertheless, a large proportion of population living in rural areas is not 

covered. P3 says that they lose at least 5% of their orders due to logistic coverage issues. Similarly P7 says that 

on average they lose one order due to this issue.  
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Among the logistic challenges, high cost of delivery is considered to be the biggest issue by participants. 

P1 says that our courier companies typically aligned their operations; one overnight (24 hours) delivery for mail 

and small packages or overland delivery (48-72 hours) for larger cargo for which they require or charge for at 

least 10Kg of shipment. Both options are costly for ecommerce companies in Pakistan. P8 says delivery cost is 

at least 10-12% of their gross profit, while typically it should be 5-7%. P2 believes that ecommerce in Pakistan 

can benefit to a large extent if courier companies offer overland (48-72 hour) services for small package 

deliveries. This will reduce their cost of business and increase their profit margins.  

Participants also complained about lack of professionalism and inaccurate deliveries by the courier 

companies’ riders. Moreover, lack of visibility of consignment further exasperate this problem. Product 

damages and theft and mugging is also considered to be an issue by our participants.  

Among the customer challenges, unwillingness to pay delivery charges by the customers is considered to 

be a big problem. P1 says that customers are not willing to pay delivery charges even for overnight deliveries. 

Therefore, they are only left with the option to include delivery cost in the product price. However, at times, 

including delivery charges in product price makes the product appear costlier compared to offline retail. This 

problem is particularly faced by sellers selling standard or branded products such as electronics and baby 

products.  

Lack of awareness on how to browser ecommerce sites and how place an order on website is considered a 

big stumbling block. P5 selling fashion accessories says that we receive more phone orders than website order 

because many women do not know how to browse their site and place an order using shopping cart. P7 also 

reports the same issue; he says that even when we try to tell them how to place an online order, they prefer 

doing it on phone.  

Product returns and returnability is also considered to be a big challenge. P6 says, “it becomes a headache 

to have the return getting picked up by the courier company. Sometimes customer is not available and 

sometimes courier companies simply ignore the pick-up requests”. For this reason many online businesses do 

not offer return and replacement services; and those which do, they ask the customer to send the return by 

themselves and upon receiving the returned merchandize, replacement is sent.  

Amongst other challenges, most participants complaint that it is difficult to find people who have proper 

skills or training to manage online business. Moreover, retention is also an issue with trained employees.. 

Almost all participants indicate that govt. provides no support in conducting online business. Rather at times, 

govt. policies make it difficult to do online business. P10 believes that there needs to be some initiative by the 

govt. to train them with the skills required for ecommerce. P8 says govt. provides no incentives for online 

business. He believes that for rapid growth, ecommerce industry should also be provided similar incentives as 

provided to the software export industry in Pakistan. Some participants also believe that there needs to be a 

ecommerce trade body which should lobby the govt. to support ecommerce growth and bring initiatives to train 

people and facilitate new entrants.  

 

5 DISCUSSION & CONCLUSION  

Pakistani ecommerce market has come a long way from tiny start from early 2000s to big players like 

Daraz and Yayvo in 2017. Our initial phase of research has highlighted that payments and logistics remain the 

biggest challenges for the companies in Pakistan. Many of these issues could be reduced if effective govt. 

support and incentives are put in place. Our extensive search revealed no govt. or independent institution with a 

primary objective of developing and executing policies for ecommerce growth in Pakistan. Importance of such 

an institution cannot be overlooked for ecommerce growth. If an SME or an entrepreneur wants to leverage the 

online channel for their business, there exists no govt. or private entity to provide them impartial advice, training, 
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or consulting on technical (e.g. website development, setup, and maintenance) and business (e.g. business model, 

online business processes, and online marketing) aspects of ecommerce. Ecommerce and ICT have been 

promoted across the world as a key enabler for youth entrepreneurship and a catalyst for job creation [14]. Some 

of the most successful and high growth ecommerce ventures in most countries including Pakistan have been 

setup by young entrepreneurs under the age of 30.  

The study consists of two phases; first phase aiming at understanding market dynamics both from seller 

and customer perspective and second phase aiming at developing policy guidelines for ecommerce growth in 

Pakistan. Based on the literature review and analysis of interviews data, two survey instruments will be 

developed to investigate ecommerce environment both from seller and consumer perspective.  

A large scale survey of both new and established e-commerce ventures will be conducted primarily aiming 

to discover the size of the market, the process of ecommerce venturing, market conditions, and challenges faced 

by them. Established ecommerce ventures will be selected from a population of top 1000 websites by traffic in 

Pakistan. Since a clear sampling frame is difficult to obtain for new ecommerce ventures, these will be selected 

through snowballing technique.  

A second survey instrument will be developed to investigate online consumer behavior, their willingness to 

engage in ecommerce, and issues that hinder their engagement in ecommerce. The survey will be conducted 

online and will target a large respondent base (up to 2000 responses) in order to increase confidence in the 

results. Both surveys will run in parallel. The deliverable of this phase will be a report on estimated market size, 

conditions, and dynamics of ecommerce in Pakistan and a speculation on the future outlook. 

The second phase of research will focus on developing guidelines for national ecommerce policy of 

Pakistan. For this purpose, ecommerce policy literature from both developed and developing countries will be 

studied. India will be taken as a case in point. Experts, stakeholders in government and private organizations, 

and prominent e-entrepreneurs will be interviewed to incorporate their views in the policy guidelines. The 

deliverable of this phase will be a report identifying major stakeholder for ecommerce policy development and 

guidelines and recommendations in key areas that the policy should address to kick start ecommerce growth; 

which should ultimately underpin youth entrepreneurship and employment creation for youth in the ecommerce.  

The distinguishing characteristic of this research is the emphasis on collecting data on market size, market 

dynamics and structure, and challenges faced by e-entrepreneurs and SMEs. An estimation of ecommerce 

market size will allow the policy makers to develop realistic policies based on field data and facts. Investors and 

entrepreneurs will be able to identify prospects in ecommerce and make informed decision based on field data 

available to them. Inclusion of both e-entrepreneurs and consumers perspective will help policy makers in 

developing a better understanding of ecommerce market structure and dynamics in order to align the policies to 

market conditions. Identifying and incorporating key stakeholders views will highlight the prime areas an 

ecommerce policy should address. Furthermore learning from our other countries especially India will also help 

incorporating best practices in ecommerce policy development and implementation.  
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Abstract: With the rapid development of electronic commerce in China, the rapid increase in the number of express 

packages has brought about great environmental problems while bringing great convenience to us. Based on the concept of 

green logistics, this paper discusses the problems of unreasonable express packaging materials, excessive packaging and the 

absence of packaging waste recovery system from both theoretical and practical aspects, and puts forward the 

countermeasures to promote the green express packaging in the era of online shopping. This paper aims to find the ways, 

measures and methods to solve the problems of express packaging, so as to realize the "load reduction" and "greening" of 

express packaging in China.  

 

Keywords: green logistics, express, packaging 

 

1. INTRODUCTION 

At present, the rapid development of e-commerce and logistics industry has brought great convenience and 

efficiency to consumers. According to the statistics of relevant departments in December 2015, the number of 

online consumers in China is as high as 413 million, with the consumption amount reaching 388 million yuan. 

China's express delivery industry has become the first in the world. In 2016, China's express delivery business 

exceeded 30 billion pieces for the first time, reaching 31.28 billion pieces, with a year-on-year growth rate of 

51.4%. The growth rate ranks among the top in the modern service industry and has become the highlight of 

China's new economy.
③

 However, behind the rapid development of express delivery industry, existing the 

serious pollution of ecological environment, the huge amount of packaging consumption produced a huge 

amount of packaging waste. Therefore, how to effectively deal with a large number of express packaging waste, 

reduce the waste of resources, reduce the pollution and damage to the environment, promote the green 

development of express packaging has become an urgent problem to be solved by the whole society. 

 

2. RESEARCH STATUS AT HOME AND ABROAD 

Many domestic scholars have studied the problems of express packaging from the aspects of green logistics, 

environmental resources, recycling and reuse of express packaging and other aspects. Jiang Yiyang (2017) 

studied the packaging of express delivery industry from three aspects of the meaning of green logistics and the 

significance of developing green logistics, the current situation and problems of green logistics in China and the 

corresponding countermeasures 
[1]

. Chen Yingyan (2014) analyzed the main problems in express packaging such 

as high investment, high energy consumption, low quality and low efficiency,and proposed that designers should 

conduct targeted research to promote the development and improvement of express packaging 
[2]

. Zhao Xi (2016) 

studied the recycling and reuse of express packaging and put forward specific countermeasures to seek the 

common healthy development of express packaging and green logistics 
[3]

. Zou Xiao (2016) believes that 

change packaging methods, adopt biodegradable and easily recyclable packaging materials, establish recycling 

logistics of wastes, recycle uniformly and deal with packaging wastes 
[4]

. Ge Rui (2017) proposed that the focus 

on the development of logistics industry in all countries should be to carry out technical research on new green 

packaging materials actively and develop new materials that are convenient for recycling 
[5]

. 

 
① Author:Ning Zhao, Email:2035483589@qq.com 
② Corresponding author: Hongxia Lu, Email:hongxia189@163.com 
③ Data source: 2016 China express development index report. 
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Many foreign scholars put forward the innovative packaging design concept aiming at the environmental 

evaluation of green packaging. David Romero (2014) believes that the supervision of government departments 

plays a crucial role in whether an enterprise can do a good job in packaging recycling. It can adopt tax control 

and legal supervision methods, and also use the government's publicity of packaging recycling education to 

improve people's awareness of recycling and environmental protection
 [6]

. Fiji Hosoda (2015) takes LCA as the 

ideological guidance, combines the impact of packaging life cycle on the environment, innovates the mode of 

packaging design, and selects the optimal packaging design scheme
 [7]

. Damjan Krajn,Peter Glavi (2015), based 

on the concept of green culture, attaches importance to the implementation of environmental protection 

measures, and takes Dupont company as an example to advocate the construction of green enterprises 
[8]

. 

Giuseppe Di Vita (2016) believes that the Life Cycle Assessment, which has been included in the international 

standard, should be adopted in the objective evaluation of green packaging in terms of environment 
[9]

. Ingo 

Gestring (2017) points out that cooperation between manufacturers and logistics service providers should be 

promoted. In the construction of recycling system, mutual cooperation can be achieved to reach a win-win 

situation and recycling can be stimulated by interest attraction
 [10]

. 

 

3. CURRENT SITUATION AND MAIN PROBLEMS OF PACKAGING IN EXPRESS DELIVERY 

INDUSTRY 

 

3.1 Current situation of packaging in express delivery industry 

Packaging plays a role in protecting commodities, facilitating transportation and transmitting commodity 

information in the circulation process of logistics. At present, the express industry uses four major packaging 

materials: express waybills; packaging materials; filling materials (foam, foaming plastics etc); auxiliary 

materials (label stickers, tape are the most common). 

According to the statistics of the state post bureau, in 2016,China’s express delivery industry consumed 

20.7 billion waybills, 3.1 billion woven bags, 8.268 billion plastic bags, 3.305 billion envelopes, 9.922 billion 

packing cases, 16.985 billion meters of tape, 2.977 billion internal fillings, and the tape used could circle the 

earth more than 380 times.④In the whole express delivery process, the necessary materials for packaging are 

mostly disposable consumables, which will inevitably become waste after using. Packaging waste has become 

the fourth largest source of pollution in China, accounting for more than 30% of urban solid waste. Therefore, it 

is urgent to realize reasonable "load reduction" and "greening" of express package. 

 

3.2 Main problems in packaging of express delivery industry 

3.2.1 The environmental awareness of express delivery participants is not strong 

Nowadays, the lack of awareness of environmental protection has become one of the important problems in 

the express industry. Not only do online shoppers lack environmental awareness, but also companies involved in 

logistics .Most logistics enterprises only care about the competition of express delivery, but ignore the 

environmental pollution caused by the non-standard use and discard of express packaging in the process of 

transportation. For e-commerce or express delivery enterprises, on the premise of ensuring the integrity of 

express delivery, they also have certain requirements on the appearance of packaging. For this reason, packaging 

materials with low cost, low quality and high pollution become the first candidate of these enterprises, which 

also make packaging manufacturers lose enthusiasm for developing new green materials. This is exactly one of 

the key factors causing environmental pollution. The government lacks supervision and control over logistics 

and express packaging. The lack of legal rules and regulations lead to the random packaging of goods in the 

 
④Data source: 2017 China express green packaging development status and trend report  
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e-commerce and express delivery industries without clear specifications, which results in unnecessary 

environmental pollution. 

3.2.2 Unreasonable selection of packaging materials 

The quality of packaging material determines whether it will cause pollution to the environment, which is 

one of the key problems of packaging. Many enterprises, considering the cost problem of the company, mostly 

choose the material with high pollution and low regeneration value. It is reported that a customer in Beijing had 

improperly disassembled the package and his mouth was exposed to the packaging material. One day later, his 

mouth festered and he could not live normally. This shows that the harm of inferior packaging material is 

serious. 

3.2.3 Excessive or improper packaging is serious 

In the process of express delivery circulation, express delivery will go through multiple rounds of sorting 

and transportation. In terms of the current industry conditions, in order to ensure the integrity of express items, 

strengthening express packaging has become the current cost of the lowest, the fastest effect of a method. 

Therefore, most logistics enterprises will take the following measures: increase the filler (foam ball, vacuum pad, 

etc) to act as buffer; thickening packing; thicken the outer package. In the face of fierce competition in the 

industry, it is undoubtedly a disguised increase in the operating costs of logistics enterprises, weaken the soft 

power of the company. 

3.2.4 Absence of packaging waste recovery system 

As far as the current situation is concerned, China still needs to study and understand the concept, 

conditions and channels of packaging recycling. First, the lack of recycling awareness. After receiving the 

express delivery, many online shoppers often throw the express box into the garbage can, and rarely recycle the 

express box and arrange it in a standard way. Second, the added value of recycling is not high. Different 

materials, quality and specifications of packaging will greatly affect the cost of waste recycling, and the 

available value is minimal. In terms of the cost and profit of packaging itself, there is no obvious change in its 

value-added space. At present, the vast majority of express delivery enterprises have not implemented the 

packaging recycling system, and people with environmental awareness can not properly deal with packaging 

waste. 

3.2.5 Express product packaging lacks policies, regulations and standardization guidance 

At present, the laws and regulations related to the express industry packaging products industry are not 

perfect, and the specific standard system is not complete. There are only relevant norms and systems in the 

warehousing and recycling of express delivery, while there are no specific requirements in other aspects 

involved in the logistics industry. In terms of the laws and regulations promulgated by our country at present, 

there are still many problems in the practical operation of logistics industry, such as low practicability, difficulty 

in work coordination and lax law enforcement. However, problems such as lax supervision, poor quality and 

safety of packaging materials, and non-standard production of enterprises will have certain impacts on social 

and public safety and environmental protection. 

3.2.6 Lack of professional green logistics talents 

Despite the explosive development of China's express delivery industry in recent years, China's logistics 

industry is lagging behind in terms of time, and some advanced concepts cannot match the technical facilities in 

the overall environment. As a result, China's overall level is still in a backward state compared with the world. 

Coupled with the related education allocation is insufficient, so that the entire industry is extremely short of 

professional talent. In addition, education is not attached enough importance to logistics management, social 

training institutions are not professional enough, and the overall education level of practitioners is not high. 

Nowadays, the leading group of logistics industry is inclined to the grass-roots positions, while the technical 
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content of grass-roots positions is low and the innovation degree is slow to develop, which is not enough to 

attract professional and high-quality talents. 

 

4. ATTITUDES AND ANALYSIS OF ONLINE SHOPPERS TOWARDS GREEN EXPRESS 

PACKAGING 

The data of this study are mainly from online survey. A total of 303 valid questionnaires were collected 

through the SO JUMP. The samples were reasonably distributed and representative in dimensions of gender, age 

and education degree. 

 

4.1 Sample statistical description 

 

As it can be seen from table 1, the proportion of male and female in the sample is close to 1:3, and the 

distribution is relatively balanced. The age of the population in the survey is mainly between 19 and 25 years 

old , 26 and 35 years old, accounting for 89.77% of the respondents. People aged 19 to 25 are mostly college 

students or freshmen entering the workplace after college graduation. Comparatively speaking, they pay more 

attention to online shopping and participate in it than other social groups of other ages. People aged between 30 

and 39 generally have stable jobs and certain economic income. For them, online shopping is a convenient 

shopping mode. As for the degree of education, most of the respondents have a bachelor's degree, accounting for 

63.03% of the total number. It can be seen from the table that such groups as students, teachers and other 

practitioners have the highest online shopping participation, accounting for 61.39%, 8.58% and 8.58% 

respectively. Mainly because these groups can accept and adapt to new things. In general, the sample 

composition selected in the survey is reasonable, and the collected data is representative for the study of 

packaging problems in the express industry. 

 

4.2 Descriptive analysis of data 

Table 1.  Demographic distribution 

Gender 

Male 129 42.57 

Professional 

Students 186 61.39 

Female 174 57.43 Teachers' 26 8.58 

Age 

Aged 18 and below 14 4.62 Soldier 4 1.32 

19 ~ 25 years old 249 82.18 Business, service personnel 16 5.28 

26~35 years old 23 7.59 
Professional and technical 

personnel 
20 6.6 

36~45years old 5 1.65 
Cadres of government organs and 

institutions 
8 2.64 

46~60 years old 9 2.97 Other employees 26 8.58 

More than 60 years of age 3 0.99 Retirees 1 0.33 

Education level 

 

High school and below 50 16.5 Freelancer 16 5.28 

University college 51 16.83    

University degree 191 63.04    

Postgraduate and above 11 3.63    
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As it can be seen from table 2, 78.88% of online shoppers throw away packaging as garbage in daily life. 

According to the actual situation, 21.12% of online shoppers made handicrafts, stored boxes or sold them as 

waste products. According to the survey, the main reasons for not using express boxes are serious packaging 

damage or no corresponding demand (71.94%). With the improvement of life quality, online shoppers have 

more requirements and cartons take up more space, so many people refuse to reuse express boxes. However, the 

survey found that nearly 74% of online shoppers accept the reuse of cartons, which reflects the improvement of 

people's environmental awareness. 

 

Table 3.  Online shoppers on express green packaging support statistics 

Will you choose to use environment-friendly packaging materials 

Options Subtotal The proportion 

Will 270 89.11% 

No matter 27 8.91% 

Will not 6 1.98% 

Do you think it necessary to standardize express packaging 

Options Subtotal The proportion 

Necessary  263 87.79% 

Unnecessary 17 5.61% 

No matter 23 6.50% 

Do you support express packaging recycling and reuse 

Options Subtotal The proportion 

Support 266 87.79% 

Does not support 17 5.61% 

No matter 20 6.60% 

Table 2.  Follow-up treatment and opinions of online shoppers on express packaging 

How do you usually handle packaging What are the complaints about the express package 

Options Subtotal The proportion Options Subtotal The proportion 

Directly to throw away 239 78.88% Security 134 44.22% 

Save and sell junk 26 8.58% Appearance 119 39.27% 

According to the actual situation 

made into crafts or storage boxes 
38 12.54% 

Later use 140 46.20% 

Open the way 104 34.32% 

   Environmental protection 143 47.19% 

Reasons not to use the box Are you willing to use used cartons 

Options Subtotal The proportion Options Subtotal The proportion 

The packing is badly damaged 137 45.21% Willing to 224 73.93% 

Packaging does not meet their 

aesthetic requirements 
49 16.17% Don't want to 79 26.07% 

Take up the space 36 11.88%    

There is no demand 81 26.73%    
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It can be seen from the data listed in table 3 that online shoppers hold a supportive attitude towards the 

development of green packaging. In terms of whether to support the use of new environment-friendly material 

packaging, standardization of express packaging and recycling and utilization of packaging, they all believe that 

it is acceptable and can promote the development of green logistics and green packaging. The improvement of 

environmental protection awareness will play a very important role in the future packaging reform of China's 

express industry. 

 

 

 

For the development of express packaging, everyone has his own unique ideas. Most online shoppers hope 

to establish an incentive mechanism to recycle and utilize express packaging, increase investment in science and 

technology and invent green express packaging. At the same time, it is suggested that the society should 

strengthen propaganda to promote the establishment of ecological consumption concept, and the government 

should speed up the legislative norms on the production and use of express packaging. 

 

 

 

As it can be seen from figure 4.2, people still have great expectations for green packaging. First, they hope 

that green materials can be easily recycled. Second, packaging materials are easy to be degraded for 

post-processing. Third, packaging is relatively safe and harmless. Fourth, I hope the packaging is more stylish 

and simple texture. 

 

5. COUNTERMEASURES TO PROMOTE THE GREEN DEVELOPMENT OF EXPRESS 

PACKAGING 

Green packaging, mainly refers to the ecological environment and human health harmless, can be reused or 

recycled, in line with the sustainable development of packaging. The realization of green express packaging, can 

be improved through the following aspects: packaging materials harmless; standardization of packaging process; 

packaging waste can be recycled. Only by cooperating with governments, industry associations, express 
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delivery enterprises, front-line operators of express delivery, e-commerce, packaging material manufacturers 

and online shoppers can green packaging work be promoted. 

 

5.1 Accelerate the introduction of express packaging policies and regulations 

China should actively learn advanced concepts of express packaging policies of developed countries and 

establish a complete set of laws and regulations. The government should also play a leading role in regulating 

the operation system of express industry. For example, relevant government departments should issue reward 

and punishment mechanisms related to packaging and environmental pollution to prohibit the use of harmful 

substances and the production of toxic substances. Promulgate preferential policies, guide logistics enterprises to 

establish the concept of "green logistics", "green ecology", "green life" actively, and vigorously advocate the 

green development of China's logistics enterprises. 

 

5.2 Attach importance to the development of new packaging materials 

The development of new materials with recyclability and green environmental protection is extremely 

urgent. Express packaging material selection should choose green pollution-free, cost-effective new material. At 

the same time, we should also focus on the packaging of other related configuration materials. Many developed 

countries in the United States and Europe have made great achievements in the research of outer packaging. 

 

5.3 Standardize packaging operations 

Establish relevant laws and regulations to standardize the packaging operation. In recent years, China has 

attached great importance to the problems of logistics industry. For example, the state administration of quality 

supervision, inspection and quarantine and other relevant institutions have revised and issued various rules and 

regulations to restrict the use of express packaging, and put forward the concept of "reduction, greening and 

recycling" to achieve the rationalization and reduction of packaging. 

Express to implement all aspects of classification management and promotion. Implement simple 

packaging, reduce the utilization rate of packaging, control packaging waste. Using the advantage of intelligent 

network, the old paper information transportation is upgraded to electronic information transportation. Couriers 

should strengthen the study of green logistics concept and standardize the disassembly of express delivery in the 

actual operation process. For paper envelope packaging, it can be easily divided into adhesive packaging, reduce 

the damage rate of packaging, and achieve the recycling of packaging, but it is necessary to keep relevant 

personnel information confidential. At present, some express companies have implemented double-sided 

adhesive compression packaging to increase the reuse rate of envelopes. 

 

5.4 Establish a new concept of green logistics 

The 19th CPC national congress report pointed out that the booming development of e-commerce in recent 

years has brought new problems, and it is urgent to develop green logistics. Through the governance of the "four 

chaos" of express delivery, the construction of the "four green" and even the "four beauty" of express delivery, 

green express delivery has become a beautiful landscape in urban and rural areas. Therefore, the government 

should strengthen the study and promotion of the concept of green logistics, with the goal of green development, 

encourage logistics enterprises to vigorously promote green logistics, adopt green production technology, use 

green production materials, and achieve green development of express logistics. 

 

5.5 Establish a packaging waste recovery system 

China should speed up the implementation of packaging standardization system of express industry, 
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implement packaging standardization management, so as to standardize the use of express packaging in the 

express industry. The government should strongly encourage and cooperate with express delivery companies to 

implement green packaging , relevant reward and punishment mechanisms, actively build recycling and 

treatment sites for express packaging, and reach cooperation with express delivery enterprises and packaging 

waste recycling enterprises to reduce the rate of resource waste and improve the rate of resource recovery, and 

develop green logistics. 
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Abstract: As China's capital market matures, any event that occurs in an enterprise may have an impact on the stock price of 

a listed company. When a company changes its executives, it usually brings different degrees of fluctuations in the 

company's stock price. Generally speaking, the background characteristics of the executive's educat*ion, age, and social 

relations will contain a certain amount of information, and according to relevant information, the stock price can be impacted. 

This study will use event analysis method which obtain a three-day period before and after the occurrence of executive 

change to study whether the background characteristics of the previous and next executives of the company's executive 

turnover affect the degree of stock price changes. This article focuses on companies listed on the China Growth Enterprises 

Market, because the volatility of such companies' stock price fluctuations for executives will be more significant. 

 

Keywords: executive turnover, background characteristics, stock price, difference of characteristics  

 

1. INTRODUCTION 

In recent years, with the continuous improvement of China's capital market, the content of corporate 

governance has received more and more attention from scholars at home and abroad. As an important 

decision-maker of the company's business activities, executives manage the company's affairs and represent the 

company's image, so the characteristics, words and deeds will receive public attention. Executives represent the 

company's image. The public will evaluate the company based on the judgment of the company's executives, 

and choose whether to hold the company's stock, which in turn affects the company's stock price. Executives' 

age, gender, education, and work experience also play an important role in corporate governance. The 

differences in the background characteristics of executives lead to different behaviors, which indirectly affect 

the company's business activities. When a company executive change occurs, it will inevitably bring about 

certain changes to the company's governance system and value. When the executive change is released, it will 

send a message to the market about the company's value and possible future direction. Based on their own 

judgments on the company's information, the shareholders' meeting chooses whether to continue to hold shares, 

which in turn leads to different levels of fluctuations in the stock price. And for startups, which rely heavily on 

the guidance of executives or general managers and the chairman, as well as the resources provided. Therefore, 

for companies in the Growth Enterprises Market(GEM), executives have a decisive influence on the 

development and operation of their companies. So when a startup has a change in executives, it will have a more 

significant impact on the company than the average company. 

Much of the previous research was about the impact of executive background characteristics on company 

performance. However, there is not much research on the relationship between the background characteristics of 

executives and the company's market value. Most research is about the background characteristics of executives 

and the impact of company operations. This study in this paper go to find how investors evaluate the 

background characteristics of executives in the context of executive changes from a market perspective, and 

                                                           
* Corresponding author. Email: xyu@uibe.edu.cn (Xiaodan Yu) 
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how to look at the direction of the company's market value by assessing the company's background 

characteristics. This paper will focus on the impact of differences in the background characteristics of 

succession and resignation executives on the company's stock price volatility to determine the extent of the 

impact of executive background characteristics.  

The development of China's stock market has experienced a period from initial creation to maturity. 

Previous studies have shown that executive change can cause a relatively strong market reaction, but there are 

few studies on executive change events of China's Growth Enterprise Market. We are the first to study the 

change of executives on the China Growth Enterprise Market. In addition, we use the event research method, 

and the professional background is also the focus of attention in recent years. At the same time, it is also 

beneficial for investors to make their own judgments on the stock price movements of the administrative change 

company. This article will also enrich relevant theoretical research on the impact of executive background on 

company value. 

 

2. LITERATURE REVIEW  

The “upper echelon theory” is a theory proposed by Hambrick and Mason (1984) about managers' 

influence on corporate behavior
[1]

. According to the theory, due to the complexity of internal and external 

environments, managers cannot fully understand all aspects of knowledge and management. The traits of the 

people will influence their strategic choices, which in turn will affect the behavior of the company. Due to the 

different characteristics and background characteristics of senior managers, they often bring different strategic 

choices to the company. The upper echelon theory is the most important theoretical basis for the study of 

managerial behavior and corporate governance. The theory can be applied to various researches on managerial 

characteristics and is one of the most widely used theories in the field to date. 

The main purpose of “the principal-agent theory” is that in the production and operation process of modern 

enterprises, it should be the separation of ownership and management rights. The owner of the enterprise should 

retain the remaining ownership and transfer the management rights. That is to say, the enterprise should be 

managed by the special management personnel for the daily affairs of the enterprise, and the shareholders only 

participate in the dividend income of the enterprise. The theory was proposed by American economists Berle 

and Means in the 1930s and is the logical starting point for modern corporate governance. And from this theory, 

Jensen and Meckling (1976) proposed the famous "agent theory": there is a contractual relationship in the 

corporate governance system, which is signed by the company's shareholders and the company's management. 

The research on executive turnover is not particularly early, but it is gradually maturing. Foster(1986) 

argues that CEO turnover contain useful information
[2]

. This implies that capital market will react to the release 

of announcements. Later, some people found that executive turnover has a positive market reaction, while some 

people think that have no clear market response. Monica (2005) argue that investors will judge companies based 

on their background characteristics, which in turn will influence investment decisions. This view also supports 

the influence of the background characteristics of executives on the company's stock price. Bhagat(2010) has 

studied the relationship between executive education and company performance
[3]

.Simsek(2007)think that age 

of executives affects the company's business activities
[4]

. Huang Jicheng(2013) argue that the background 

characteristics of executives have a strong information content
[5]

.When the executive changes, the stock price 

will have different degrees of fluctuation according to the different characteristics of the executive 

 

3. HYPOTHESES DEVELOPMENT 

According to existing research, the background characteristics of executives have a significant impact on 

company value. According to previous research, the background characteristics that affect the value of the 
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company usually include the gender, age, education, social relations, and professional experience of the 

executive. This article is mainly to study whether the difference between these characteristics in the change of 

executives will affect the fluctuation of stock prices. Selecting the executive change event as the research object 

can overcome the potential endogeneity between the background characteristics of the executive and the 

company value to some extent. Therefore, based on the existing research results and theoretical basis, the 

following assumptions are made: 

H1: The greater the difference in age between successor and outgoing executives, the more positive the 

market response will be. 

H2: The greater the difference in academic qualifications between successors and outgoing executives, the 

more positive the market response will be. 

H3: The greater the difference in the professional background between the successor and the outgoing 

executive, the more positive the market reaction will be. 

 

4. DATA AND RESEARCH METHODOLOGY 

 

4.1 Research methodology 

This study will use the event analysis method to study the impact of the occurrence of the event on the 

organizational value during the selected window period. This study is mainly to study whether the market can 

respond quickly after the release of the executive change date, and to explore the extent to which the market 

reacts, because for GEM companies, the market reaction at this time is largely dependent. Made by the 

background characteristics of the executives, and because the change of the chairman and CEO is usually only a 

big impact on the company for the startup, the executives in the executive turnover only refer to the chairman 

and CEO. This study selects the announcement date of the release of executive change as the base point, pushes 

forward and backward for 3 days, for a total of 7 days as the event window, and uses event analysis to analyze 

the stock price changes of the company that has experienced the change of the executive. 

 

4.2 Data 

In the data sample of this paper, the financial data, stock data, executive change, and corporate governance 

related data of the GEM listed companies are all derived from the CSMAR database. The data about some of the 

missing data was collected manually by the author. The publication of other related announcements was 

collected by the author on the official website of the listed company or on the financial website. If the 

background of the executive is missing, the author searches for the relevant executive name from the search 

engine. 

This study will select the executive change event from the companies listed on China's Growth Enterprise 

Market from 2013 to 2017 as a sample, and then remove the data obtained. The first thing to do is to exclude 

companies with financial samples, because the price fluctuations of financial companies are more complicated 

and are not within the scope of the study. Secondly, it is necessary to eliminate the sample data of other 

announcements or major events during the window period in which the re-announcement occurs. Such data has 

strong noise for the research in this paper; it is also necessary to eliminate obvious abnormal values and samples 

with serious data missing. The last remaining party is the sample data that can be studied later. As the data 

collation and culling work is still in progress, it is not yet possible to determine the last remaining valid sample 

data, so the results of the specific data analysis are temporarily unavailable. The estimated sample size is 

approximately 300. 



The Eighteenth Wuhan International Conference on E- Others                                         613 

This article will use SPSS and STATA software to analyze the sample data. 

 

5. RESEARCH DESIGHN 

 

5.1 Variable interpretation.  

The market reaction triggered by the change of executives is the dependent variable. Drawing on the ideas 

of calculating excess returns by Ball and Brown (1968) and Yang Qingxiang (2012), this paper describes the 

market reaction after the occurrence of executive changes by introducing a surrogate variable
[6]

, cumulative 

excess return. The greater the absolute value of the cumulative excess return (indicated by the symbol CAR33), 

the stronger the market reaction. The steps to calculate CAR33 are as follows: 

(1) Calculate the actual rate of return: (1) where Ri,m represents the actual rate of return of the i-th 

enterprise at the closing of the m-th trading day, and Pi,m represents the closing price of the company i on the m 

trading day.  

                                          （1） 

(2) Estimated expected rate of return: The estimated rate of return is estimated using the market index 

model. In equation (2), Rj,m represents the expected rate of return of the i-th enterprise at the close of the m-th 

trading day, and pj,m denotes i The closing index of the company on m-th trading day. 

                                         （2） 

(3) Calculating the excess return rate: The excess return rate ARi,m is the difference between the actual rate 

of return Pi,m of the enterprise on the same trading day and the expected rate of return Pj,m. 

                                   （3） 

(4) Calculating the cumulative excess return rate: based on the announcement release date, each of the 

three trading days is forwarded as an event window. In the formula (4), CAR(m1, m2) indicates that Cumulative 

excess return of the i-th enterprise in [m1, m2]. 

                 
  
                          （4） 

This paper will select the age difference, academic difference, and professional background difference 

between successor and outgoing executives as independent variables. Drawing on existing research, the 

background differences of executives are fully considered. Although gender differences are also an important 

feature of the background characteristics, it is not uncommon for women to be the chairman and CEO, and the 

likelihood of gender differences between successor and outgoing executives is not very high and there is not 

enough data. To support the research, this feature difference is not studied for the time being. The specific 

description of each variable is shown in Table 1. 

 

Table 1: Table of Variable 

Variable Explanation 

Age1 The age of previous executive 

Edu1 
The education of previous executive, high school and below assignment 1, college assignment 

2, undergraduate assignment 3, master assignment 4, doctor assignment 5 

Exp1 
The experience of previous executive，Without the experience of senior management, the 

assignment is 0. If there are n times executives experience, the assignment is n. 

Age2 The age of next executive 

Edu2 
The education of next executive, high school and below assignment 1, college assignment 2, 

undergraduate assignment 3, master assignment 4, doctor assignment 5 

Exp2 The experience of next executive，Without the experience of senior management, the 
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Variable Explanation 

assignment is 0. If there are n times executives experience, the assignment is n. 

ΔAge The age difference of previous and next executives 

ΔEdu The education difference of previous and next executives 

ΔExp The career experience difference of previous and next executives 

CAR 
The difference between the actual difference yield and the expected difference yield in the 

window date 

ES Company size :The logarithm of the company's total assets 

ROA Total Assets Net Profit Margin: The ratio of the company's net profit to total assets 

OD Independent Directors :Percentage of Independent Directors in the Executive Team 

 

5.2 Research design 

The research questions and hypotheses proposed in this paper are the authors who have read more than 50 

related documents and have obtained reliability in the review of some classic theories and books. The relevant 

data involved in the paper need to be sorted out, and the data of more than 300 companies on the GEM will be 

collated and eliminated in the past five years, and the stock price, executive change information, and basic 

information of executives will be obtained. In order to get the arguments and dependent variables needed for 

this study, it is vital to organize the above information. This study will firstly perform descriptive statistical 

analysis on the sample that has been screened, showing the mean (Mean), variance (SD), maximum (Max), and 

minimum (Min) of the independent and dependent variables, respectively. The multiple regression linear model 

tests the sample data: 

   （   ）                                                  

After descriptive statistical analysis, correlation analysis of data independent variables is also required to ensure 

that there is no strong correlation between independent variables; then multiple regression analysis is performed 

to obtain corresponding results, and finally a robustness test is performed to ensure accuracy of results. 

 

6. CONCLUSIONS 

The hypothesis of the research problem is that the author has read more than 50 related documents, and has 

obtained reliability in the review of some classic theories and books. The relevant data involved in the paper 

need to be sorted out, and the data of more than 300 companies on the GEM will be collated and eliminated in 

the past five years, and the stock price, executive change information, and basic information of executives will 

be obtained. In order to get the arguments and dependent variables needed for this study. 

This study focuses on the relationship between the characteristics of predecessor and successor executives 

and market response in the event of executive change. According to the existing research, it is Speculated they 

should have a certain correlation, and as China's capital market matures, the relationship should be more 

significant. However, the relevant data of this study has not been completed, and the study has yet to be 

completed. 
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Abstract: With the maturity of the application of big data technology in various industries, especially in the fields of 

atmospheric monitoring and pollution control, we can introduce big data and experience into the green supply chain of 

China's rare earth industry. Therefore, it provides necessary support for solving the problems of centralized control of the 

ecological environment of the rare earth industry and poor controllability of rare earth prices. The significance of this 

research is to comprehensively consider the characteristics of the system industry, and conduct dynamic quantitative analysis 

of data in various supply chain links such as mining, refining, supply, consumption, and recycling. At the same time, it is 

also possible to use the constructed model to fully analyze and display the data collected from the environment from multiple 

dimensions, the progress status of the governance measures, and the governance results, and provide reference for the 

scientific decision-making and sustainable development of the rare earth industry. 

Keywords: rare earth industry; green supply chain; big data; pattern construction 

1. INTRODUCTION

Rare earth is an important strategic resource for non-renewable, and it is a key element for the upgrading of 

China's traditional industries, the vigorous development of emerging industries and the competitiveness of the 

defense science and technology industry. China is a major producer and exporter of rare earths, with global rare 

earth reserves accounting for 23% of global rare earth reserves, providing more than 90% of the world's rare 

earth supply. However, at present, China's rare earth industry is still in the development mode of mining and 

initial processing, and the top-heavy development of medium and high-end applications. The disorderly 

exploitation of resources, deterioration of ecological environment, blind expansion of production and export 

smuggling are still serious. . Compared with the environmental damage and resource waste, the ecological 

environment cost of the development of the rare earth industry is very heavy, and it does not get the benefits it 

deserves. The state and society are very concerned about the pollution caused by the rare earth industry. There 

have been many studies on the emissions and linkages of the rare earth industry and the local environment, and 

the company has invested a lot of energy and financial resources into environmental governance. In July 2015, 

the state launched the “Guiding Opinions on Actively Promoting “Internet +” Actions”, pushing emerging 

concepts such as cloud computing and big data to the front, encouraging traditional enterprises to widely use 

these new development models to promote enterprise transformation and upgrading. . With the rapid 

development of information technology, the intersection of modern information technology and economic 

society and the natural environment has also produced a large amount of environmental data. Big data 

information technology brings together a large number of environmental data with scattered sources and diverse 

formats. Through the correlation analysis and deep mining of data, the data presents good economic value and 

social value, and reveals it and the world in an intuitive form. The linkages and interactions between production, 

distribution, distribution, consumption activities, and economic operating mechanisms, social lifestyles, and 

national governance capabilities. This creates the basis for truly finding the connection between the environment 

and the production and product flow of the rare earth industry, and also provides an information base for the 

green supply chain management of the rare earth industry. Therefore, this paper is devoted to the use of big data 
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technology, based on massive environmental monitoring data, with a green supply chain management model as 

the goal, quantitative analysis and evaluation of dynamic data in various supply chain links such as mining, 

refining, supply, consumption, and recycling. The eco-efficiency of the rare earth industry can also be fully 

analyzed from various management links using the constructed model from multiple dimensions of the collected 

environmental data, the progress status of the environmental remediation measures of the rare earth industry, 

and the real-time remediation and remediation effects obtained. And presentation, providing a reference for 

scientific decision-making and sustainable development in the rare earth industry. 

 

2. THE IMPORTANCE AND NECESSITY OF THE CONSTRUCTION OF GREEN SUPPLY CHAIN 

MANAGEMENT MODE FOR THE DEVELOPMENT OF CHINA'S RARE EARTH INDUSTRY 

 

2.1  Development of green supply chain management and its application in the rare earth industry 

 The concept of a green supply chain sprouted in the early 1990s. In 1994, Webb L. noticed the impact of 

products on the environment during product procurement research and proposed the concept of green 

procurement
 [1]

. Subsequent to 1996, the Institute of Manufacturing Research at Michigan State University first 

proposed the concept of a green supply chain in a study funded by the National Science Foundation (NSF) 
[2]

. In 

terms of the definition of green supply chain, Beaumon has expanded the concept of traditional supply chain to 

incorporate re-manufacturing, recycling and reuse activities into the green supply chain management system 
[3]

. 

Srivastava believes that environmental management factors should be incorporated into all aspects of supply 

chain management products 
[4]

. However, Bin et al. refer to the definition of green manufacturing to incorporate 

environmental impact and resource efficiency into supply chain management objectives. He believes that green 

supply chain management is a kind of supply, production, sales and user, allowing products to be obtained, 

processed and packaged. A sustainable management model with the least impact on the environment during 

transportation, use and end-of-life treatment
 [5]

. 

In 2003, Zhu Qinghua mentioned in the book 

"Green Supply Chain Management" that green 

supply chain management is one of the overall 

benefits of the company, and should improve 

the environmental performance and economic 

performance of the company in the whole 

process of supply chain management. Achieve 

overall efficiency optimization 
[6]

. With the 

continuous development of new information 

technologies, the theory of green supply 

chains is also constantly improving. In 2016, 

at the Tsinghua RONG series – Big Data and 

Sustainable Development Forum, Zhang 

Jianyu proposed the content of the green 

supply chain under big data, as shown in the 

following figure
 [7]

: 

Gu Zhibin
 [8]

 and others conducted a literature review of the green supply chain at home and abroad, and 

proposed that the current green supply chain research has operational research, influencing factors and dynamic 

mechanisms, performance evaluation, empirical research and research directions in specific industry supply 

chain research. 

 

Figure 1. The green supply chain under big data 
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In the evaluation of the green supply chain management model, Sarkis 
[9]

 believes that the product life 

cycle, operational life cycle, performance measures, and environmentally-affected corporate policies are the 

main factors affecting the green supply chain management model and establish corresponding performance. The 

evaluation system used the network analysis method to evaluate the management model. Liu Zhifeng et al. 

established a supplier green evaluation system based on fuzzy comprehensive evaluation method and analytic 

hierarchy process 
[10]

. Zhou Qiang et al. used the catastrophe progression method to decompose the multi-level 

contradiction of the overall goal of green supply chain performance evaluation. Finally, it was evaluated as a 

parameter, which provided a reference for overcoming the subjectivity of the index weight performance 

evaluation method 
[11]

. Li Jingfang et al. established a green supply chain performance evaluation index system 

based on the optimization of the green supply chain system environment, and used MGRA (multi-level grey 

relational analysis) to establish a multi-objective comprehensive evaluation simulation model to evaluate its 

performance 
[12]

. 

In the research of supply chain of rare earth industry, Shang Lijuan 
[13]

 summarized the research results of 

domestic and foreign scholars on the supply chain of rare earth industry, introduced the bar model of supply 

chain network, proposed a reasonable algorithm, and passed the demonstration of Jiangxi rare earth industry. 

Analysis, the establishment of the rare earth industry supply chain can reduce the procurement cost of raw 

materials and the retail cost of terminal applications, improve the comprehensive utilization of rare earth 

resources and the overall competitiveness of the rare earth industry, reduce environmental pollution costs, and 

achieve low consumption, low pollution High-efficiency growth model of rare earth industry. 

 

2.2 The current development of big data in China and its application in the rare earth industry 

2011 is the first year of China's big data market. From 2012 to 2016, the big data market is developing 

rapidly. As of 2016, the entire market is approaching 10 billion yuan. The traditional industry has become the 

main force for big data analysis. From the perspective of development model, from 2011 to 2012, big data is still 

in its infancy, and analysis is still limited to traditional IT thinking. It is based on traditional data analysis mode. 

Conceptualization and patterning are more serious. It is based on machines. Development model. From 2013 to 

2014, during the exploration period, visualization and forecasting applications have become the main direction 

of big data development. The direction of big data analysis has turned to satisfying and guiding human 

information needs. It is based on human development model. After 2014, the focus of big data applications has 

shifted to data mining, the value innovation of enterprise big data. Big data's scalable, high-performance data 

warehouse enables centralized and integrated business data to support diverse and complex data analysis. It can 

cope with the challenges of massive data, realize efficient logic operation, real-time and fast data presentation, 

solve the problem of data sharing and integration of cross-platform heterogeneous application systems, 

effectively eliminate information islands between business systems and organizational structures, and realize 

data Unified management. 

The application of big data in the rare earth industry is still in the exploration and initial stage. In December 

2015, the State Council issued the “Opinions of the General Office of the State Council on Accelerating the 

Construction of Traceability System for Important Products”, which number is” Guo Ban Fa [2015] No. 

95”proposed to actively promote the application of modern information technology such as Internet of Things 

and cloud computing to trace the rare earth products. . Since 2016, the Ministry of Industry and Information 

Technology and other relevant government departments have intensively issued documents to encourage and 

support the deep processing technology upgrade and recycling comprehensive utilization of domestic rare earth 

enterprises. In the wave of information technology development, the government encourages rare earth 

enterprises to actively participate in the "Internet +" development, widely use cloud computing big data, 
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promote the rare earth industry to achieve industrial intensification and high-end through the development of 

information industry, green and intelligent transformation and innovation. At present, the combination of rare 

earth industry and big data application is mainly concentrated in the rare earth market. Through the big data of 

the trading platform, the rare earth is transformed from pure industrial products into investment products like 

stocks and gold. In August 2016, Baotou Rare Earth High-tech Zone jointly began to build a cloud computing 

big data center to provide infrastructure, enterprise services, industrial index, and file management system 

service solutions based on big data information technology for Baotou Rare Earth High-tech Zone to achieve 

flexibility. Resource invocation capabilities and efficient use of IT resources. 

Therefore, for the rare earth industry, with the maturity of big data technology in various industries, 

especially in the fields of atmospheric monitoring, pollution control and other fields, we have accumulated big 

data and experience, using big data to build a green supply chain management model and improve rare earth. 

The production efficiency of resources and the overall competitiveness of the rare earth industry, reducing the 

negative effects of the environment, is a good solution to promote the healthy development of the rare earth 

industry under the ecological civilization. 

 

3 BIG DATA COLLECTION METHODS 

According to the supply chain management process, the enterprises in the supply chain of the rare earth 

industry can be divided into six types: 1. the rare earth mining enterprises belonging to the six major groups. 2. 

Rare earth smelting and extracting enterprises 3. Rare earth primary product application enterprises with 

overcapacity 4. Rare earth high-end product application enterprises 5. Environmental protection industry 6. Rare 

earth trade industry. Data collection mainly comes from three aspects: 

 

3.1 Collection of production data for different types of enterprises 

This part of the data mainly comes from the corporate and corporate management departments, as well as 

various annual reports and related reports of the industrial and commercial departments. 

 

3.2 Environmental monitoring information published by relevant departments of environmental 

protection and environmental monitoring 

According to the emission standards of rare earth pollutants, the environmental protection department and 

other environmental monitoring departments regularly carry out environmental monitoring information for 

enterprises in the rare earth industry, such as the baseline unit emission concentration of atmospheric pollutants 

monitored by rare earth industrial enterprises, and the discharge concentration of water pollutants. 

 

3.3 Space environment data collection 

Collect environmental big data, and collect environmental data that has not been covered by the 

environmental monitoring department of the rare earth industry in the rare earth industry supply chain, but has 

significant impact on the ecological environment. For example, real-time air quality monitoring data, real-time 

monitoring data of surface water and groundwater in areas where rare earth production enterprises are located. 

In addition, the rare earth pollutant discharge standard is applicable to rare earth industrial enterprises. For the 

water quality monitoring data of the region where the rare earth material processing enterprise is located, air 

quality monitoring data and aeronautical data can also be obtained through environmental big data. 

The ecological environment big data is mainly used for stereo measurement by four means 
[14]

. 

 Ground measurement: The use of monitoring points to obtain massive data. Including surface water and 

groundwater monitoring data, soil erosion data and land desertification monitoring data, soil pollution 
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monitoring data, etc. 

 Flux tower: used to obtain environmental monitoring data related to air pollution. 

 Aerial survey: used for remote sensing detection of forests, vegetation, water and atmosphere, and 

using remote sensing analysis methods to obtain data. 

 Satellite remote sensing: A wide range of environmental monitoring data is obtained through satellite 

data. 

 

 

Figure 2. Space environment data collection 

 

The characteristics of the ground and flux towers are: small scale and large quantity. Used for iterative 

training of models. 

Aerial surveys and satellite remote sensing are used to provide macro data. Used for correction of model 

data, correlation analysis, and comprehensive performance evaluation. 

Specific data sources for various data collection methods: 

Ground station and flux tower data can be obtained through public channels or through cooperation with 

relevant associations. Relatively difficult to acquire, it can be used as the main data for model construction. 

Aerial survey and satellite remote sensing data acquisition is difficult. It can be used as a supplementary 

data by collaborating with universities or aeronautical centers, surveying and mapping bureaus, research 

institutes, with reference to publicly available literature data or by means of purchase cooperation. 

 

4. CONSTRUCTION OF GREEN SUPPLY CHAIN MODEL FOR RARE EARTH INDUSTRY BASED 

ON BIG DATA 

4.1 Data preprocessing and data cleaning 

The first step is to process the acquired data, mainly based on the characteristics of the acquired data, 

eliminating redundant attributes and irrelevant attributes, and compressing the data. 

 Attribute specification processing. The original data is simplified or "compressed", the original data is 

discretized and conceptually layered, redundant attributes and irrelevant attributes are eliminated, and the 

concepts of normalization and standardization are transformed. 
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 Data compression processing. The Apriority algorithm is used to perform frequent item compression 

processing. For example, in the analysis of different pollutant emissions in the production enterprises of the rare 

earth industry, it can quickly find out the relationship between the various pollutant emissions of the production 

enterprises and the impact between them. 

 

4.2 Model construction 

4.2.1 Distribution pattern and correlation model of supply chain in rare earth industry 

The concise workflow of different types of companies in the supply chain of the rare earth industry is as 

follows: 

 

Figure 3. The concise workflow of companies in the supply chain of the rare earth industry 

 

According to different types of enterprises, statistical analysis was carried out on the emission 

concentration of the reference units of major pollutants, and correlation analysis was carried out. Expect 

quantitative statistics: 

 Base unit emission concentration of each pollutant 

 Distribution of comprehensive emissions by region of each pollutant 

 Correlation between pollutants 

 Correlation of pollutant emissions between enterprises in the supply chain 

The main methods used: cluster analysis, partial least squares correlation analysis. The clustering analysis 

measures the similarity between different data sources, and classifies the pollutant emission data sources of 

different types of enterprises. Typical partial correlations between different types of firms and different pollutant 

emissions data were sought by partial least squares. 

4.2.2 Ecological Environment Dynamic Monitoring Model 

According to the characteristics of various enterprises in the supply chain of the rare earth industry, and the 

results of correlation analysis of pollutants, select highly relevant monitoring indicators, use real-time collection 

of environmental monitoring big data (ground monitoring, flux tower, etc.), and combine the production supply 

of enterprises Data, using BP neural network sensitivity analysis method, build a dynamic monitoring model, 

real-time monitoring and adjustment of the entire production behavior of the enterprise. By learning and storing 

a large number of input-output mode mapping relationships, the error is reduced, the link full value is adjusted, 

and a grading result is generated. According to the weight of the eigenvalues trained, the influencing factors for 
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the sensitivity of the ecological environment change in the production of this type of enterprise are found. For 

example, combined with the real-time atmospheric pollutant content data of the environmental department, the 

influencing factors and types of enterprises with high sensitivity to smog in the rare earth industry emissions are 

found, which is beneficial to prevent the prediction of smog and other indexes, and can also be based on the 

prediction data of the ecological environment. Arrange specific production reduction targets and adjust the 

industrial structure. 

4.2.3 Eco-environmental improvement measures tracking and performance evaluation model 

To evaluate the ecological environment to improve performance, on the one hand, we must find a scientific 

method to improve the difference between before and after the implementation of environmental remediation 

measures. In combination with the uneven distribution of enterprises in the supply chain of the rare earth 

industry and the large number of pollutant discharge types, the “distance method” can be used to evaluate the 

difference before and after implementation. Using the Euclidean distance method (ie, euclidean metric), the 

difference between the indicators is measured to measure the difference between the indicators before and after 

the improvement measures; on the other hand, the latest artificial neural network research results can be used to 

adopt multiple The feedback method is used to study and predict, to evaluate the performance of ecological 

environment improvement, and to predict the impact of relevant measures on the ecological environment. 

 

5 MODEL DATA ANALYSIS AND EXPECTED RESULTS 

An empirical analysis of the data was performed according to the three models mentioned in 3. And modify 

the model based on the results. According to the data, the model is trained, the typical enterprise is selected, the 

model is applied, and the model is modified according to the application effect. The mature model is applied to 

the supply chain management and management effect evaluation of the rare earth industry. 

 

6 LIMITATION ANALYSIS AND IMPROVEMENT SUGGESTIONS 

 

6.1 Limitations of data acquisition.  

Since the environmental monitoring data belongs to different departments, the data acquisition depends to a 

large extent on the related business development of the counterpart department, and the quality of data obtained 

in different regions is different. The integrity and accuracy of the statistics will have an impact on the data 

analysis and evaluation model. 

 

6.2 Limitations of the analysis object.  

At present, the classification of the supply chain of rare earth industry is still relatively extensive; the 

geographical distribution of rare earth industry distribution, the flow of rare earth products in different regions 

and the ecological environment of different regions has certain differences in the decomposition ability of 

pollutant emissions in the rare earth industry. Assessing the location of the analysis object will have an impact 

on the accuracy and sensitivity of the evaluation model. 

 

6.3 Suggestions for improvement.  

The first is to fully understand the data situation before setting up indicators and collecting data, set the 

indicators reasonably, and try to minimize the impact of the indicators on the evaluation. In addition, in the 

different regions to achieve the refined management of the green supply chain of the rare earth industry, it 

should also through specific research, according to the characteristics of rare earth production and sales and 

application in the north and south regions of China, and the environmental impact of the local environment on 
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the manufacture of rare earth products. Segment enterprise type and supply chain management model to 

improve management accuracy and sensitivity. 
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1. INTRODUCTION

Our study builds upon earlier supply chain network equilibrium works and makes two contributions. First,

most existing supply chain network equilibrium models for time-sensitive products focus on the coordination of 

pricing and processing time in a supply chain network. Combining pricing and processing time seems 

contradictory. Our supply chain network economic model differs from these models. We take the viewpoint of 

human effects by introducing regret theory
[1]

 and prospect theory
[2]

 to describe the customer’s purchase behavior 

for time sensitive products to show they can be reconciled. Second, most of the regret models in the field of 

choice theory, provide insights on customers choice in an alternative or uncompetitive environment. In this 

paper, the regret formulation is fairly general. The supply chain network economic model integrated with a 

regret theory captures customers choice behavior in a competitive supply chain network. It can be used in many 

situations, including customers are regret neutral. Furthermore, our article discusses the equilibrium relationship 

among customer behavioral preference, selling prices, and equilibrium flows. Moreover, we further modify the 

modified projection method to improve the computational speed of solving the variational inequality by 

introducing augmented Lagrange function. Two conclusions of our proposed model are worth paying attention: 

(1) Our analyses and numerical examples suggest that the regret aversion parameter   and regret weight   

have a significant impact on the equilibrium flow and price. Specially, our results indicate that there exists a 

threshold    and   , if      or      , variants’ prices and firms’ profits would reduce great, as the regret 

aversion parameter   and regret weight   increase. 

(2) The customers’ price and time sensitivity coefficient have a significant impact on the equilibrium flows, 

prices and profits. The same strategy will lead to a distinct result on the demand markets with a different price or 

time sensitivity. 

2. THE MODEL

Definition 1 (Variant). We view the same product with different attributes as variants. Each product has at

least one variant in a supply chain network. 

Definition 2 (Time-pertinent chain). A time-pertinent chain (T-chain) inducing an end variant of a product 

(or service) is a chain of coordinated processing time of business activities on each link. 

Links in a supply chain network are divided into two types first provided by Zhang
[3]

: operation links and 

interface links. An operation link represents a business function and an interface link denotes a coordination 

function within a supply chain network. The operational cost on operation link   under the same time 
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requirement depends on the flow on link  ,             . The operational costs on interface links are given 

by   . Therefore, the cost on T-chain    will be given by: 

              
   

          
    

             (1) 

Regret theory generally is based on two functions only
[4]

: an extended utility function and a function 

capturing the impact of regret
[5]

. We derive our extended utility from the Random Regret Minimization-

approach provided by Chorus, Arentze, and Timmermans
[5]

, in which we integrated customer regret attribute 

using a formulation derived from regret theory
[1]

 and prospect theory
[2]

. The extended utility is followed: 

                                             (2) 

where          is the extended utility function of choosing variant  , comparing with other variants’ attributes, 

and          is the conventional von Neumann-Morgenstern utility function,                    and 

         is the reference point of customers in their purchasing decisions. Let  ,    and   denote customer 

valuation, price sensitivity, and time sensitivity. Therefore, the probability of choosing variant ( ) out of the total 

variants is 

           
         

 
 

   
         

                (3) 

We consider a continuum of customers of total mass    in demand market  , which is statistically identical 

and independent. We define    as the profit of all T-chains  , and assume each T-chain is a profit-maximizer. 

    
 

   
                  

 

   
                     (4) 

Definition 3. Supply chain network economic equilibrium conditions with customer regret aversion. 

A path flow and selling price          constitutes a supply chain network economic spatial equilibrium 

with customer regret aversion if and only if the following equality holds true: 

         
      

  
    

   
          

  
    

   
          

             (5) 

Theorem 1: Variational inequality formulation with customer regret aversion. 

According to variational inequality theory and the flow conservation, functions (4) and (5) for all T-chains 

can be expressed as the following variational inequality: 

 
 

   
 
 

   
 
 

   
 
        

  

    
    

                  
    

 

   
 
 

   
 
    

    
  

    
    

                
    

 

   
 
 

   
     

      ,            ,           + (         ,      =1        )×      +   =1   =1        ,

      =1        ×      ≥ ,     (6) 

where the term    is the Lagrange multiplier associated with the constraints for demand markets   and the 

term   is the penalty parameter in the augmented Lagrangian function. 

 

3. CONCLUSIONS 

In this paper, our basic assumption is that the customers are regret aversion and plan purchases by 

maximizing their extended utility function, and the supply chains seek profits maximization. A discrete choice 

model (MNL model) integrated with regret theory is designed to illustrate the customers decisions-making, 
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which extends the inter supply chain competition to multiple dimensions. A regret theory based variational 

inequality is provided to express the equilibrium conditions in a supply chain network. Furthermore, some 

numerical examples are used to validate the results. 
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Abstract: As for the robust parameter design of functional responses, a Bayesian Seemingly Unrelated Regression (SUR) 

model is proposed to take into account the model uncertainty and response variability in this paper. First of all, the SUR model 

is used to build the functional relationship between the output responses and the input factors at different time points. Also, 

Bayesian analysis of the SUR model is performed to consider the influence of the model parameter uncertainty on the research 

results. Secondly, the process means and variances of the functional responses at different time points are estimated by the 

posterior samples of the simulated responses. Moreover, an integrated performance index (i.e. mean square error) is establish 

by using the above process means and variances. Then, the optimal parameter settings may be found by minimizing the MSE 

performance index. Finally, the advantages of the proposed method are illustrated by an example from the literature. 
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1. INTRODUCTION 

With the rapid development of digital manufacturing and the increasing complexity of production processes, 

the quality characteristics of products or processes usually take on a specific functional relationship in the 

manufacturing process of some complex products. Such kind of functional relationships may be more adequate to 

describe the quality characteristics of a product or process
[1]

. This output response is the curve of observed 

variable called functional responses
[2]

, that is to say, the output response is a curve function of the observed 

variable in one experiment, which can be either controllable or uncontrollable, and the shape or profile of the 

curve observed at different observed variables determines the quality characteristics of the output response
[3]

. As 

for traditional multi-response robust parameter design, the robust parameter design goal of the functional 

responses is to find the optimal value of the controllable factor, so that the output response is robust and the system 

is not sensitive to changes in the noise factor. Fogliatto
[4]

 converts the functional response to a normal response 

based on the Hausdorff distance (HD), the result of which is given by a single value. HD measures the distance 

between points in the two contours, allowing us to use the distance of the targeted contour as an optimization 

criterion. In contrast to Euclidean distance calculations, the use of HD does not require input data vectors to have 

the same dimensions. Furthermore, there is no need to model functional results with HD. Govaerts
[5] 

analyzed 

possible methods for designing experimental results when the response was functional and compared it to case 

studies in the metal injection molding industry, proposing three different approaches to fit the model to functional 

data: two-step nonlinear modeling; pointwise functional regression; and smoothed functional regression. All 

derived models are capable of predicting functional responses from any design factor level selected in the 

experimental domain. Castillo
[6] 

proposed a Bayesian modeling method for functional response systems to 

optimize the shape or profile of functional responses. In the case of a hypothetical robust parameter design scheme 

where there are controllable factors and noise factors that vary randomly according to a specific distribution, this 

method introduced the model parameter uncertainty into the optimization phase and extended Peterson's early 
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methods to functional responses based on hierarchical two-order mixed-effects models. Wu
[7] 

has some 

similarities with the work proposed by Castillo, both of which optimize the contour shape with controllable factors 

and noise factors. The main difference between the two is that the model proposed by Wu, all design parameters 

are controllable, and the additional variance qualitative model in the second level is considered. Each design point 

of multiple contours is used for model estimation, so Wu’s model estimation is more complicate. 

However, the robust parameter design of functional response often ignores the correlation between 

functional responses, resulting in an increase estimation error of model parameter. Shah and Montgomery
[8]

 first 

introduced the SUR method into the response surface problem of multi-response experiments. The core of the 

SUR method is to use the structure of the variance-covariance matrix between the equations to improve the 

accuracy of the least squares estimation of a single equation
[9]

. Using the SUR method can produce more accurate 

model parameter estimates than the least squares method, and reduce the model fitting error caused by the 

correlation between the response variables, but the SUR method has higher requirements on the sample size of the 

experiment
[10]

. Zhang
[11]

 solved the problem of the strong correlation between responses by combining principal 

component analysis with SUR method and reduces model fitting error. Zhang
[12]

 combined the SUR method into 

the multivariate quality loss function. The model fitting of the least squares method proved that the SUR method 

can be used to obtain more accurate parameter estimation of multi-response surface equations when the 

correlation between the responses is significant. And the expected quality loss at the best solution obtained is 

smaller. In view of the model parameter uncertainty, Long
[13]

 analyzed the nonparametric seemingly unrelated 

regression model by the Bayesian method in the study of consumption expenditure and income structure. The 

results show that the proposed method is effective. Peremans
[14]

 considered robust inferences for seemingly 

unrelated regression models, and developed fast and robust bootstrap procedures to obtain robust inferences for 

these estimators, established confidence intervals for model parameters, and regressions in seemingly unrelated 

regression models. Hypothesis testing of linear coefficient constraints proposes a robust process to test for the 

existence of correlations between multiple variables. Peterson et al.
[15]

 used a multivariate posterior probability 

distribution of an unrelated regression model to determine the optimal factor level by evaluating the reliability of 

the desired multivariate response. The SUR model can be modified by considering the noise distribution and the 

residual t-distribution model. Further research in this field to make the variance-covariance matrix of controllable 

factors may also be helpful to the experimenter. 

The distribution of the output quality characteristics of many functional responses is changing over a given 

time interval in industrial production. Therefore, the specifications, target value, as well as the process mean, and 

variance is also changing with time. For example, environmental engineers may be interested on the influence that 

different filtering devices have on the concentration of water impurities as time progresses. As for the robust 

parameter design of functional responses, a Bayesian Seemingly Unrelated Regression (SUR) model is proposed 

to take into account the model uncertainty and response variability in this paper. First of all, the SUR model is used 

to build the functional relationship between the output responses and the input factors at different time points. 

Also, Bayesian analysis of the SUR model is performed to consider the influence of the model parameter 

uncertainty on the research results. Secondly, the process means and variances of the functional responses at 

different time points are estimated by the posterior samples of the simulated responses. Moreover, an integrated 

performance index (i.e. weighted mean square error) is establish by using the above process means and variances. 

Then, the optimal parameter settings may be found by minimizing the WMSE performance index. Finally, the 

advantages of the proposed method are illustrated by an example from the literature. 

 

2. Bayesian analysis of SUR models 

In the robust parameter design of functional responses, if there are q quality characteristics, the SUR 

regression model of functional responses can be expressed as: 
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where
iy is the column vector of the observation value of the 1n dimensional output response,

iX is 

the
in p factor matrix, and 

iβ is the 1ip  dimensional estimated error column vector, 
iε is the 1n dimensional 

random error column vector. As shown in equation (1), the equations have different independent variables and 

variances. Also, the model permits error terms in different equations to be correlated. 

In the matrix form, the SUR model in equation (1) is expressed as: 

                , ~ (0 )N  
n

y Xβ ε ε I，                           (2) 

where 0 is the zero matrix, is the tensor product, Σ is the q q matrix with the diagonal elements 2 2

1 ,..., q  , 

and the off-diagonal ij th elements are
ij .The maximum likelihood estimates of β and Σ are obtained from the 

maximum likelihood function: 
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where “tr” denotes the trace of a matrix, |Σ| = det(Σ) is the value of the determinant of Σ, the ij
th

 elements of the 

q q matrixmatrix ( )ijR r , T( ) ( )ij i i i i i ir   y X β y X β . If Σ is known, a parameter estimate can be obtained as 

the generalized least squares (GLS) estimator β̂ . In practice, however, Σ in β̂ is usually unknown. In this paper, 

the iterative SUR approach is used to obtain the maximum likelihood estimates of β and Σ. 

In the absence of prior knowledge, Bayesian analysis with noninformative priors is widespread in practice. This 

paper used Jeffreys' invariant prior
[16]
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which is proportional to the square root of the determinant of the Fisher information matrix. The joint posterior 

density function for the parameters is then: 
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It is evident from the form of the joint posterior density function
1( , | , ) β y X that the conditional 

posteriors
1( | , , ) β y X and

1( | , , )  y X β are 

                               
1

ˆ ˆ( | , , ) ( , )N   β y X β                          (6)                    

                               1( | , , ) ( , )IW R n  y X β                          (7) 

Where,  
1

1 1ˆ ( ) ( )n n


      β X I X X I y ,  

1
1ˆ ( )n


   X I X , ( , )IW   denotes the inverse Wishart 

distribution. Although the posteriors of β and Σ are depending upon each other, we can use the Gibbs sampler. 

Starting from an initial value (0)
β and (0) , update the coefficient vector ( )j

β by drawing a new value from the 

conditional posterior density function ( 1)

1( | , , )j β y X in equation (6), and update ( )j by drawing a new value 

from the condition posterior density function ( )

1( | , , )j  y X β in equation (7). The convergence diagnostics of 

model parameter is carried out after discarding the Burn-times of Nsim repeated samples. Then, the process 

means and variances of the functional responses at different time points are estimated by the posterior samples of 
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the simulated responses. Moreover, an integrated performance index (i.e. mean square error) is establish by using 

the above process means and variances. Finally, the optimal parameter settings may be found by minimizing the 

MSE performance index. The implemented steps of the proposed method are summarized as followed: 

Step 1: The functional relationship between the output responses and the input factors at different time points is 

established using Bayesian SUR model. 

Step 2: Convergence diagnostics for model parameters has performed by using some visual tools (trace plots, 

autocorrelation plots and posterior density plots). 

Step 3: The process means and variances of the functional responses at different time points are estimated by 

using these stable posterior samples of the simulated responses. 

Step 4: An integrated performance index (i.e. mean square error MSE) is establish by using the above process 

means and variances estimated in Step 3. 

Step 5: The optimal parameter settings are minimized using the MSE performance index. 

 

3. CASE ANALYSIS 

In the pharmaceutical manufacturing industry, researchers often need to observe the time-oriented dynamic 

quality characteristics of experimental drugs to determine whether the rate of absorption or dissolution of 

experimental drugs meet the intent of the patient. Usually, the researchers pre-defined acceptable levels of 

absorption, especially for controlled-release experimental drugs. If the drug dosage is released too quickly, it may 

be harmful to the patient, whereas if the dissolution time is considerably less than the target time of release, the 

therapeutic effect of the drug may not be achieved. The case data in this paper is from a specific solubility study 

conducted by Nagarwal et al.
[17]

 on in situ gel forming formulation. The in situ gel forming formulation presents a 

novel idea of delivering the drug to the patient in the form of a liquid dosage, but still achieving the duration 

required for the controlled release drug to achieve efficacy. It is important to control the release rate of the drug in 

the blood. By changing the concentration of sodium alginate, gellan gum, and metformin, the release rate of the 

drug can be controlled within a pre-defined specification. In the experiment conducted by Nagarwal et al., the 

levels of experimental factors are shown in Table 1. The uncoded factor for sodium alginate ( 1x ) was set to 1.25%, 

1.75%, and 2.25%, the uncoded factor for gellan gum ( 2x ) was set to 0%, 0.25%, and 0.50%, and the uncoded 

factor for metformin ( 3x )was set to 2.5%, 3.75. % and 5.0%. Changing the concentration of sodium alginate , 

gellan gum, and metformin, and observed the drug release ratios at three different time points (30 min,  

Table 1. Test factor levels 

Factors 
Levels 

-1 0 1 

sodium alginate（%） 1.25 1.75 2.25 

gellan gum（%） 0 0.25 0.50 

metformin（%） 2.5 3.75 5.0 

210 min, and 480 min)were respectively 1 2,y y and 3y . The expected target values of 1 2,y y and 3y are 

respectively 23.5%, 63.5%, and 92.5%. The experimenter selected a full-factor experiment design to conduct 

a related experiment. The specific experiment data are shown in Table 2. 

 

Table 2. Drugs controlled-release experiment data 

Run 
Coded units 1t (30min) 

2t (210min) 3t (480min) 

1x  2x  3x  1y  1s  2y  2s  3y  3s  

1 -1 -1 -1 35.79 0.73 73.78 1.19 98.29 1.46 

2 0 -1 -1 27.43 0.96 65.75 0.73 96.57 0.33 

3 1 -1 -1 22.80 3.61 70.11 1.24 92.61 0.79 

4 -1 0 -1 32.55 2.90 67.24 0.69 94.46 1.24 
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Run 
Coded units 1t (30min) 

2t (210min) 
3t (480min) 

1x  
2x  

3x  
1y  

1s  
2y  

2s  
3y  

3s  

5 0 0 -1 26.06 1.45 62.17 0.48 89.81 1.22 

6 1 0 -1 23.50 1.19 56.65 0.49 82.09 1.71 

7 -1 1 -1 24.70 1.93 71.76 0.95 91.89 1.46 

8 0 1 -1 22.14 1.20 67.11 1.19 86.28 1.92 

9 1 1 -1 20.94 0.95 51.47 1.93 80.80 0.05 

10 -1 -1 0 48.58 0.55 83.26 0.74 98.57 0.76 

11 0 -1 0 40.43 0.92 73.87 0.76 97.70 0.40 

12 1 -1 0 37.15 0.73 66.75 1.48 94.93 0.40 

13 -1 0 0 32.86 0.56 68.47 0.57 95.58 0.53 

14 0 0 0 29.97 0.93 64.74 0.91 92.68 0.74 

15 1 0 0 28.00 1.10 58.00 0.38 86.34 0.95 

16 -1 1 0 29.06 1.11 69.10 1.46 94.12 0.74 

17 0 1 0 25.25 0.92 64.05 1.88 93.70 1.16 

18 1 1 0 24.32 0.74 54.12 0.92 84.36 0.57 

19 -1 -1 1 41.27 1.04 84.64 0.72 99.52 0.73 

20 0 -1 1 37.09 0.98 77.12 1.87 94.75 0.95 

21 1 -1 1 25.31 0.64 70.61 0.98 91.64 0.87 

22 -1 0 1 37.45 3.39 75.00 2.04 97.23 1.58 

23 0 0 1 30.82 0.80 70.22 0.61 93.09 0.85 

24 1 0 1 22.82 0.99 59.64 0.21 87.54 1.43 

25 -1 1 1 35.93 0.70 73.33 0.99 98.12 1.07 

26 0 1 1 32.08 0.99 70.91 1.21 94.93 0.65 

27 1 1 1 31.52 0.59 60.37 0.80 88.57 0.42 

 

Combined with MCMC (Markov chain Monte Carlo) method, the experiment generated various coefficients 

by iterating 7000 times, of which the first 1000 iterations (Burn-in terms) are discarded because the initial iteration 

has dependencies. In view of the limited space, this paper only gives the trace plot, autocorrelation plot and 

posterior distribution plot of the partial coefficients for the response
1y . 

 
Figure 1. Convergence diagnostics for model parameters 
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It can be seen from the trace plot in Figure 1 that the generated posterior samples obey the stationary 

distribution. Also, it can be seen from the autocorrelation plot that the autocorrelation plot of the model parameter 

is very small, which meets the requirements of convergence diagnosis. The posterior distribution plot of the model 

parameters showed that the posterior distribution of the coefficients approximates to the normal distribution, 

which verifies the rationality of the coefficients which follow the normal distribution and ensures the accuracy of 

the subsequent experimental results. 

According to the experimental data in Table 2, the posterior mean of the corresponding regression 

coefficients can be calculated by the proposed method of this paper. The model is given as follows: 

2 2 2

1 1 2 3 1 2 3 1 2

1 3 2 3

(x) 31.1730 4.5632 3.8780 3.2565 0.6497 1.8254 3.3683 2.3021

0.7549 1.1756

y x x x x x x x x

x x x x

        


 

2 2 2 2

1 1 2 3 1 2 3 1 2

1 3 2 3

(x) 0.9275 1.1317 0.0573 0.2674 0.2822 0.4082 0.5459 0.3467

0.2595 0.0722

x x x x x x x x

x x x x

         



2 2 2

2 1 2 3 1 2 3 1 2

1 3 2 3

(x) 64.5085 6.6081 4.6334 3.1032 0.9949 4.6181 1.2846 1.1808

0.6385 0.6907

y x x x x x x x x

x x x x

        



2 2 2 2

2 1 2 3 1 2 3 1 2

1 3 2 3

(x) 0.7609 0.0541 0.0920 0.0320 0.0846 0.4593 0.0069 0.0672

0.2132 0.1217

x x x x x x x x

x x x x

         



2 2 2

3 1 2 3 1 2 3 1 2

1 3 2 3

(x) 92.4757 4.3847 2.8745 1.8084 1.2514 2.2067 0.9862 1.0948

0.1681 2.0212

y x x x x x x x x

x x x x

        



2 2 2 2

3 1 2 3 1 2 3 1 2

1 3 2 3

(x) 0.1302 0.0757 0.0898 0.0149 0.3204 0.3444 0.100.89 83

0.07

70

67 0.1042

x x x x x x x x

x x x x

         


 

Based on the established model, MSE (mean square error) is selected as the optimization index. The 

optimization model is given as follows: 

2 2

1

min MSE[ (1), (2),..., ( )] [( (x)-T(q)) (x)]
w

q

y y y w y 


 
 

Table 3. Experimental results and comparison 

Approach 1 2 3( , , )x x x  MSE[y(1)+y(2)+y(3)] 

Nagarwal’s methodology （0,1,0） 91.8266 

Goethals’s methodology[18] （-0.1354,0.7544,-0.4700） 14.6293 

Proposed methodology （1,-0.8862,-1） 8.8753 

According to the above optimization model, the genetic algorithm is used to optimize the parameters, and the 

experimental results and comparison are shown in Table 3. 

It can be seen from Table 3 that the total mean square error obtained by the proposed method is 8.8753 and 

the optimal parameter settings are 1 2 31, 0.8862, 1x x x      respectively when the functional response has 

different target values at different time points. Compared with the method proposed by Nagarwal, the total mean 

square error is reduced by 90.33%; Compared with the Goethals’s method, and the total mean square error is 

reduced by 39.33%. The method proposed in this paper and Goethals and Nagarwal are all optimized for the 

process mean of a given target value at the time point. Compared with the other two methods, the proposed 

method has been dramatically improved based on the performance index MSE. In addition, the proposed method 

combines the simultaneous optimization of process mean and variance, thereby reducing the total mean square 
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error observed in the approximate objective function. 

 

4. CONCLUSIONS 

The correlation among multiple responses and the model parameter uncertainty are often neglected in the 

study of the robust parameter design of functional responses. The proposed method in this paper not only takes 

into account the dynamic characteristics of functional responses over time but also considered the model 

parameter uncertainty and the correlation between functional responses as well as the robustness of multivariate 

processes. As for the robust parameter design of functional response based on the response surface method, the 

accuracy of model estimation is crucial for the reliability of optimization results. It is worth noting that the 

proposed approach provides a natural way of combining prior information (e.g., experience of experimenters) 

with experimental data in the laser micro-drilling process. When new experimental data become available, the 

previous posterior distribution can be used as a prior. Future research can be conducted to continually update the 

posterior distribution of the SUR models with the experimental data obtained by means of sequential experimental 

design. By doing so, the proposed approach can build a more reasonable and flexible process model to reflect the 

high variability and uncertainty of the advanced manufacturing process. In addition, the proposed approach only 

focuses on the optimal setting of the controllable factors in this paper. However, it also significantly reduces the 

variation which is transmitted by the noise. Therefore, as to our belief, the current research work can be further 

extended to achieve online robust parameter design that accounts for uncertainty of noise factors and allows the 

user to update the model estimates with online observations. 
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Abstract: Based on the two-dimensional classification of quality assurance mechanisms, this study capitalizes on an 

adjustment event of quality disclosure strategy on Ctrip.com in June 2017, and uses the sales data of online outbound 

package tour products to investigate the impact of transparency of quality disclosure on sales, as well as its moderating effect 

on the relationship between eWOM valence and sales. We uncover following interesting findings as follows. First, the 

valence of eWOM has a curvilinear (inverted U-shaped) relationship with sales. Second, the transparency of quality 

disclosure has a positive moderating effect. Our study reveals how the information transparency strategy influence the 

development of the platform ecosystem. 

 

Keywords: E-commerce platform, Quality assurance mechanism, Quality disclosure, Information transparency strategy, 

Platform governance 

 

1. INTRODUCTION 

With the rapid development of Internet technologies, e-commerce platforms are becoming the leading 

innovators in China economy. However, the separation of buyers and sellers in time and space leads to the 

asymmetry of product quality disclosure and opportunistic behavior of complementors. In digital markets, 

quality assurance mechanisms, designed by e-commerce platforms, ensure the consumers’ right of knowing the 

quality information of products. 

Dranove and Jin
[1]

 classified quality assurance mechanisms into two categories: self-generated quality 

assurance and certification-based quality disclosure. Electronic word-of-mouth (eWOM) is a common 

self-generated quality assurance. eWOM, generated by buyers, reduces the quality signal deviation introduced 

by the self-reported information (such as advertisements and product introductions of sellers), before the 

purchasing. The quality information in eWOM is easy to be recognized and accepted by consumers. It becomes 

a crucial regulatory approach for e-commerce platforms to promote product quality management. In addition, 

quality disclosure from third parties such as industry associations, governments, and professional organizations 

is the another important quality assurance mechanism
[2]

. However, due to the lack of professional certification 

capabilities, e-commerce platforms are still exploring how to promote quality disclosure. Current platform 

quality supervision is still in a background mode, which is obscure to consumers (such as the examinations 

before suppliers entering the platform), also there is no mature and effective front-end disclosure solution. 

Moreover, the opacity of quality disclosure mechanisms made consumers not well aware of the effectiveness of 

them, and even doubtful about them. Therefore, it may be an effective strategy to strengthen consumer 

awareness by improving the transparency of quality disclosure. 

In fact, certification-based quality disclosure mechanisms benefit from strong market power and 

administrative norms. By continuously improving the transparency of quality disclosure, relevant quality 

assurance signals are strengthened in market transactions, platform governance, and the processes of consumer 

identification. However, transparent quality disclosure yields a significant crowding out effect on low-quality 
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products, further inhibits the network effects in the two-sided market and negatively affects the market share of 

the platform. Therefore, for some growing e-commerce platforms, it is necessary to be very cautious when 

deciding which transparency strategy of assurance mechanism to use. Previous literature has confirmed that 

e-commerce platforms could reshape business models by adjusting pricing strategies and improving competition 

mechanisms based on information elements, such as product, price, cost, inventory, and process
[3, 4]

. Most 

existing researches focus on the role of price transparency strategies in B2C and B2B markets, while there are 

little researches on the transparency of product quality disclosure. Thus, our research questions are: 1) how does 

quality disclosure transparency of the platform affect online sales and 2) how does it affect the relationship 

between self-generated quality assurance and online sales? 

This study capitalizes on the opportunity of a quality disclosure strategy adjustment on Ctrip.com in June 

2017 and uses online sales data of outbound package tour products. The results confirmed the positive 

moderating effect of the transparency of quality disclosure. This paper offers more choices of non-price strategy 

in platform governance, and applies the information transparency theory to the new context of product quality 

governance on e-commerce platforms. We also provide a new evidence of the impact of information 

transparency strategy on the development of platform ecosystem. 

 

2. LITERATURE REVIEW AND HYPOTHESIS 

 

2.1 Two types of quality assurance mechanisms 

Quality assurance mechanisms are a set of management strategies designed to disclose quality information. 

Quality assurance mechanisms can be classified into two categories: self-generated quality assurance and 

certification-based quality disclosure
[1]

. The former mainly delivers product quality information to consumers 

through brands, guarantees and word of mouth. The latter is defined as an effort by a certification agency to 

systematically measure and report product quality. The comparison of these two types of quality assurance 

mechanisms is shown in Table 1. As indicated in this table, the quality information of self-generated quality 

assurance tends to describe the horizontal product dimensions, thus consumers can find products that best meet 

their idiosyncratic needs. The quality information provided by certification-based quality disclosure is about 

vertical product attributes. The quality of the product can be judged based on the quality disclosure information. 

These two mechanisms complement each other in the transmission of quality signals. 

Table1 Comparison of two quality assurance mechanisms 

 

Self-generated quality assurance 

mechanism  

Certification-based quality disclosure 

mechanism  

Common Transmit quality signals to consumers 

Difference 

Signal source Enterprises, consumers third-party certifiers, industries or governments 

Information verifiability difficult to verify easy to check 

Information credibility need to be identified relatively reliable 

Information representation non-standardized, different forms standardization, may be not detailed 

Relationship with quality indirectly clarify product quality directly explain the quality parameters 

Disclosure of information 

attributes 

partially, one aspect will be more 

detailed 
overall, more concentrated 

 

2.2 Quality assurance mechanisms in e-commerce platforms 

As an important self-generated quality assurance mechanism, and valence is considered as a the most 

representative metric of eWOM 
[5]

. Low valence indicates a negative attitude of customers on the product, while 
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high valence indicates a positive one. According to expectation-confirmation theory
[6]

, post-purchase 

satisfaction of a product is the function of expectation, perceived performance, and disconfirmation of belief. In 

e-commerce platforms, the low valence of a product is associated with low consumer satisfaction of the product 

quality. A severe mismatch between product quality expectation and perception leads to a reduction in product 

purchase desires. As valence increases, the gap between the expectation quality and the actual perception quality 

decreases. It indicates that the lower quality uncertainty conveyed by valence leads to higher consumers’ 

purchase desire. However, when valence is extremely high, due to the consumer's previous experiences of 

quality fraud, there may be a mismatch between pre-purchase quality expectations and post-purchase perceived 

performance, and consumers subconsciously suspect high valence
[7]

, which in turn reduces the possibility of 

purchase. Thus, we propose following hypothesis: 

H1: The relationship between valence and online sales is inverted U-shaped. 

Quality disclosure is a non-price platform governance strategy that includes design content and information 

transparency. This paper focuses on the latter. An increasing transparency of information leads to an increasing 

in information visibility and a decreasing consumer uncertainty on product perception
[8]

. It helps consumers 

differentiate product quality and guides them to make rational purchase decisions, and it is easier to find 

products that meet their needs, which results in higher purchase intentions. Thus, we propose following 

hypothesis: 

H2: The higher the transparency of quality disclosure, the higher the online sales of products. 

Two quality assurance mechanisms yield complementary effect in the dimensions of signal source, 

information verifiability, credibility, expression, and disclosure attributes. In this study, quality disclosure 

transparency is the extent to which consumers can perceive and acquire when the platform uses product 

transparency strategies to disclose quality information. The quality certification information reflects the vertical 

product attributes as a quality signal, but the information obtained by consumers is different in different 

transparency environments. When the transparency of quality disclosure is high, there will be more quality 

information of platform certification disclosure. Then, it can play the role of “quality endorsement”, so will the 

reliability of valence be further verified. Conversely, the quality endorsement doesn’t play its role in an opaque 

platform environment. Thus, we propose following hypothesis: 

H3: Compared to the lower quality transparency strategy, the higher transparency strategy mitigates 

the inverted U-shaped relationship between valence and online sales. 

 

3. DATA AND EMPIRICAL ANALYSIS 

 

3.1 Data and Measures 

We use the data from the largest travel e-commerce platform in China——Ctrip.com. The platform 

implemented a new quality disclosure strategy at the end of June 2017. The updated quality disclosure strategy 

re-evaluates the core service elements of all the products in the transportation, hotel, travel experience, 

restaurants and shopping arrangements, and built a new rating scheme. Therefore, the quality disclosure was 

more transparent. We collected data of outbound package tour products that leave from 15 major domestic cities 

and target at 15 major outbound destinations. The data includes the number of tourists, valence, volume, prices, 

and season. The data was collected by a script every half month from March 2017 to October 2017. 

The panel-level mode is specified in following equation: 
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Where        , is the number of tourists of product i during t period,           is the average score of the 

product i as of the t period,      is a dummy variable of the disclosure transparency. It is recorded as 0 before 

the event and 1 after the event. We also controlled the season factor, product price and review volume. We use 

dummy variables to capture the change of seasons. March and April belong to the first quarter (         ), 

May, June and July belong to the second quarter (         ), and August, September and October belong to the 

third quarter (         ).         is the listed price of product i in t period.          is the number of 

reviews of product i in t period.    are the regression coefficients and intercept term of the model.        is 

the composite error term. 

 

3.2 Results 

We use "OLS + robust standard error" method to avoid heteroscedasticity and further use fixed effect 

model to estimate the regression parameters. The results of step-by-step regression are shown in Table 1. Model 

2 shows that the coefficients of primary and secondary terms of valence are negatively significant. This result 

indicates that there is an inverted U-shaped relationship between valence and sales of the tourism products. As 

valence increases, sales first increase and then decrease. The symmetric axis of the quadratic curve is 4.1. Thus, 

H1 is supported. Model 3 shows that the coefficient of quality disclosure transparency is significantly positive, 

thus H2 is supported. The results of Model 4 and Model 5 show that the transparency of quality disclosure has a 

positive moderating effect on valence, thus H3 is supported. Figure 1 is presented in order to further clarify the 

moderating effect. The steep curve tends to gentle as the transparency of quality disclosure decreases. The 

direction of the curve opening is unchanged, and the elasticity becomes smaller. 

Table 1 Estimation results 

Variables Model 1 Model 2 Model 3 Model 4 Model 5 

FE FE FE FE FE 

Constant 1.704*** 1.874*** 1.833*** 1.999*** 1.947*** 

(0.151) (0.147) (0.150) (0.147) (0.144) 

Control variables      

Season_2 0.063*** 0.062*** 0.041*** 0.041*** 0.045*** 

(0.005) (0.005) (0.005) (0.005) (0.005) 

Season_3 0.253*** 0.245*** 0.178*** 0.173*** 0.183*** 

(0.008) (0.008) (0.007) (0.007) (0.006) 

lnPrice 0.041* 0.039* 0.025 0.024 0.026 

(0.018) (0.018) (0.018) (0.018) (0.017) 

lnVolume 0.636*** 0.591*** 0.627*** 0.583*** 0.569*** 

(0.013) (0.013) (0.013) (0.013) (0.013) 

Independent variable      

(lnValence)2  -6.429*** —— 
-6.391*** -6.301*** 

 (0.716) (0.712) (0.693) 

lnValence  -1.623*** —— 
-1.607*** -1.568*** 

 (0.123) (0.123) (0.123) 

Moderator      

PIT   0.089*** 0.086*** 0.175*** 

  (0.005) (0.005) (0.012) 

Interaction      

(lnValence)2×PIT     4.931*** 

    (0.503) 

lnValence×PIT 
    1.054*** 

    (0.067) 

N 66403 66403 66403 66403 66403 

R2 0.533 0.546 0.538 0.551 0.561 

Note: standard errors in parentheses, *p <0.05, ** p <0.01, ***p <0.001 
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Figure 1. Moderating effect of quality disclosure transparency 

 

4. CONCLUSIONS AND DISCUSSIONS  

We have three main conclusions. First, as a self-generated quality assurance mechanism, valence has an 

inverted U-shaped effect on the online sales of outbound package tour products. It confirms the non-linear effect 

of valence on online sales, and provides an important evidence for the effectiveness of online quality signals of 

different products. Second, increased transparency in quality disclosure contributes to online sales growth. Our 

study applies the information transparency theory to the product quality governance research of e-commerce 

platforms, and provides a new evidence for the impact of information transparency strategy on the development 

of the platform ecology. Third, the increase in transparency of quality disclosure can greatly strengthen the 

relationship between valence and online sales. It broadens the views of platform product quality governance and 

supplements the research on non-price strategy in platform governance. 
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