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PREFACE 
 

Welcome to the 14th International Conference on Electronic Business 
(ICEB) and the 1st Global Conference on Internet & Information 
Systems (GCIIS) in Taipei.   The theme of this year’s Conference is 
“Creating Business Values through Innovations in Cloud 

Services.”  We have received 101 submissions and 60 papers are 
accepted into the final program that consists of sixteen 
sessions.  Among them, 39 full papers and 22 abstracts are included in 
the Proceedings.  To avoid copyright issue, those papers whose 
authors intend to submit them to journal outlets are published in 
abstract format only.  The topic areas of the papers in this conference 

include Cloud Services and Management, Data Mining & Business Intelligence, Digital Content Services, 
E-service Management, Innovation & Knowledge Management, Internet & E-business, Mobile Services, 
Online Consumer Behavior, Service Design Issues, Social Media & Commerce, and other e-business 
research issues. 
 
While we celebrate the 14th anniversary of ICEB this year, our co-organizer, the Department of 
Management Information Systems (MIS) at National Chengchi University (NCCU) is celebrating its 30th 
anniversary.  With these two festive occasions, it is our great honor to welcome Dr. San-Cheng Chang, 
Minister of Science and Technology from the Executive Yuan of Taiwan, and Prof. Edward Chow, my 
long-time colleague who just newly assumed the role as President of National Chengchi University 
(NCCU), to give us opening addresses. In addition, we have scheduled three keynote speakers: Prof. 
Patrick Y.K. Chau, Director of School of Business and Padma and Hari Harilela Professor in Strategic 
Information Management from University of Hong Kong; Prof. Vladimir Zwass, Gregory Olsen 
Endowed Chair and University Distinguished Professor from Fairleigh Dickinson University in the U.S.; 
and Dr. Ravi Sharma from Nanyang Technological University in Singapore. They will present their recent 
perspectives in big data, value co-creation, and trendcasting. 
 
Following these speeches, we have produced two Industry Panel sessions to discuss the issues and trends 
of creating business values from innovations in mobile and cloud services. The panels will be held in the 
afternoon of December 9 Tuesday from 1:30pm to 4:00pm. The panelists include industry experts from 
Chunghwa Telecom (Dr. Joseph Kuo), Ernst & Young Taiwan (Tony Chang), FarEasTone (Charlene 
Hung), IBM Taiwan (Julian Lin), National Palace Museum (Dr. James Lin), SYSTEX Group (Fred 
Chiang), Taiwan Mobile (Daphne Lee), and Taiwan Star Telecom (Shing Chu). We thank very much the 
panelists and the diligent moderators: Prof. Rua-Huan (Ray) Tsaih from Department of Management 
Information Systems (MIS) at NCCU and Prof. Timin C. Du from The Chinese University of Hong Kong. 
 
In the final session of the Opening Day program, we invited four editors, Prof. Vladimir Zwass, Prof. 
Patrick Y.K. Chau, Prof. Ting-Peng Liang, and Prof. Marko Grünhagen, representing five leading 
e-Business SSCI journals Journal of Management Information Systems (M.E. Sharpe) & International 

Journal of Electronic Commerce (M.E. Sharpe), Journal of Electronic Commerce Research (NCCU), 
Information & Management (Elsevier), Journal of Small Business Management (Wiley). They will 
discuss the research agenda that give the audience directions for future research in electronic business.  
 
This joint conference of ICEB and GCIIS is an excellent opportunity for the scholars like you and me to 
share research ideas and get informed about the latest development in the fields.  We could meet leading 
scholars from around the world so as to establish a research network and engage in future 
collaborations.  In this conference, there are 139 scholars from 14 countries, including Australia, Brunei 
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Darussalam, China, France, Germany, Hong Kong, New Zealand, Saudi Arabia, Singapore, Taiwan, 
Thailand, U.K., and U.S.A. 
 
In closing, we would like to thank you for your participation in this conference, without which it will not 
be successful.  We also thank all the speakers, panelists, reviewers, the program committee members, 
and session chairs, who all have contributed their effort and support to this conference.  Special thanks 
go to our conference staffs, especially Laurence Chang, Thomas Chang, Michael Lin, Hsiang-Lin Lin, 
and Yuju Lin, to name a few, who have planned and executed this conference event tirelessly.  
 
The conference is sponsored by NCCU’s Office of Research and Development as well as College of 
Commerce, Ministry of Science and Technology, Ministry of Education, Ministry of Foreign Affairs, 
Bureau of Foreign Trade of Taiwan, Department of Information and Tourism of Taipei City, and The 
Chinese University of Hong Kong. There are several co-organizers including Department of MIS at 
NCCU, International Consortium of Electronic Business, Taiwan Chapter of Association for Information 
Systems, Center for Industrial Network and Technology-Enabled Services at NCCU, and International 

Journal of Electronic Business.  We would like to thank all the sponsors and co-organizers for their 
generous funding and support.  Finally, on behalf of the entire Conference Committee and the Imperial 
Hotel staffs, we sincerely wish you have a very productive and memorable experience during your stay in 
Taipei. 
 

 

Cordially yours, 

 

Eldon Y. Li 
Conference Chair of ICEB-GCIIS 2014 
Chairperson and University Chair Professor of 
Department of Management Information Systems 
National Chengchi University, Taiwan 
 
December 2014 in Taipei 
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ABSTRACT 

Collaborative activities across organizations are common when conducting business online. There have been numerous 
research results on different aspects of inter-organization collaborations through electronic means or in an electronic 
environment. However, the term ‘collaboration’ in Information Systems research literature often has different meanings. Also, 
a wide spectrum of technologies has been labeled as collaborative technology. In order to make the knowledge of the new 
research field cohesive and accumulative, the paradigm of electronic collaboration (e-Collaboration) has yet to be established. 
Thus this paper aims to provide a framework for e-Collaboration from the perspective different levels of involvements of 
inter-organization interactions. The framework differentiates the types of the ‘collaboration’ in a cohesive manner, and 
underlines the core characteristics of e-Collaboration - joint intellectual efforts. Moreover, a content analysis on the existing 
related literatures is conducted, using the framework proposed. Future research directions in the field are also discussed. 
 

Keywords: e-collaboration, cooperation, meta-study. 
 

INTRODUCTION 

Collaborative activities are common when conducting business online. E-Business in the integrative era brings together 
different parties in an electronic environment, manifested in the Internet, to work closely with each other to drive towards 
values that are beneficial to these parties in ways that are crucial to each party. How ‘close’ they need to work with others is 
often determined by the collaborating parties and business processes that are involved. 
 
In the past e-commerce era, industries mainly focused on conducting business transactions through electronic means, 
particularly on the Internet. However, to facilitate and enable buying and selling products/services is only the first step to 
benefit from the Internet. The value created for merely fixing an exchange agreement is limited; therefore e-commerce quickly 
reaches its limitation. To fulfill such an exchange agreement requires coordination and cooperation between the buyer and the 
seller. It often requires services such as financial and logistics arrangements provided by third party service providers. The real 
benefit of conducting business on the Internet would come from the ability of conducting and aligning business processes, 
sharing resources, or even intellectual exchange among these parties. We call these activities on the Internet, e-business. 
 

These different types of interactions (often referred to as collaborations) among buyers, sellers, and third party service 
providers are one of the major themes in e-business study [Scott & Kaindl 2000, Johnson & Whang 2002, Thuraisingham et al. 
2002]. Many researchers use two terms, collaborative commerce and collaborative business interchangeably [Li & Du 2004] to 
describe these interactions, while in fact the term commerce often refers to buy-and-sell activities only and collaborative 
business emphasizes the more extensive inter-organization interactions in e-business. 
 
Nowadays, there are a number of empirical studies, theories and models building, and technology and application development 
works in Information Systems research, concerning the inter-organization collaboration in electronic environments. The use of 
the term ‘collaboration’ varies widely and in some cases the meanings are not the same even within the same context. For 
example, collaboration in ‘so and so’ is enabled by electronic communications (such as emails) and the effects can be felt 
throughout within the organization. Such kind of collaboration could not alone facilitate ‘inter-organization workflow 
integration or collaborative product design’ as the interactions among designers in different geographical locations call for 
more than just electronic communications, but more of interactivity that can be achieved among the designers in an any-to-any 
fashion. How should we distinguish these two ‘types’ of collaborations and if these types are some commonality and/or 
differences? 
 
These views suffer from the same underlying need where interactions are required independent of the closeness, or integration 
that collaboration calls for. This inconsistent and interchangeable use of the term hinders the clear research directions to enable 
collaborations in e-Business. We can so far as to say that collaboration is about interactions between two or more organizations, 
if the interactions are the same in an electronic environment, or in the Internet. 
 
Also, a sensible question to ask is that with the existing Internet technology, whether or not two organizations can collaborate 
electronically. The answer is “yes” if collaboration merely means sharing information among organizations. To many 
researchers who are working on inter-organization workflow integration or collaborative product design, their answer is “no.” 
Our next question would be what collaboration is. If we can facilitate workflow integration and/or collaborative product design, 
does it means we can facilitate collaboration? Last but not the least, we would like to know what have been achieved and 
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subsequently what still needs to be done for inter-organization collaboration. 
 
To answer these questions, we need to have a clear understanding of electronic collaboration (e-collaboration). It is important 
for the research community to reach a consensus on the understanding for the field to continue develop. An unambiguous 
paradigm can serve such propose therefore is crucial for the development of a scientific field [1]. In this paper, we are 
proposing a paradigm for e-collaboration. 
 

DIVERSED VIEWS 

Collaboration has been broadly investigated in various fields, such as corporate governance [2], organization behavior [3], and 
marketing research [4]. Collaboration could develop as driven from technology advances, from inter-organization research, 
and/or from the push of e-Business. 
 
As the advancement of information technologies, organizations become easier to interact with others electronically. The online 
inter-organization activities ranges from simple data or document transmissions, information sharing to complicated virtual 
teamwork, knowledge sharing, or distributed joint decision making. Using collaborative technologies to enable 
inter-organization collaboration has been extensively promoted by many researchers. It is believed to bring significant benefits 
in R&D [5], Business Process Reengineering (BPR) [6], supply chain [7], logistics management [8], and so forth. However, 
the ‘collaboration’ in these Information Systems research often means differently. Here are some examples: 
 
•Collaborative learning. Computer-mediated collaborative learning among individuals emerged in the early 1990’s [9]. It 
typically utilized such technologies as email, discussion board, file transfer, and chart room to enable participants learn as a 
group without physically meeting each other [10]. The use of the technologies makes the learning process cooperative and 
group-oriented, resulting in enhanced student learning and evaluation of classroom experiences.  
 
•Collaborative filtering. Goldberg et al. [11] proposed an experimental mail system, one of the early collaborative filtering 
applications, which allowed the people to help others by recording their comments to the documents they read. Terveen et al. 
[12] developed another experimental system that automatically recognizes and reuses recommendations from Usenet news 
messages. As more collaborative filtering systems emerge, the performance evaluation of the systems becomes important. 
Herlocker et al. [13] empirically examined a number of key factors that were used to evaluate the collaborative filtering 
recommender systems. It is to note that these systems/tools feature the participants’ voluntary of providing their data or 
comments without constraints or expectation of direct rewards. Here, cooperation and group-oriented are no long what the 
‘collaboration’ stands for.  
 
•Collaborative business process. Going beyond the business document exchange between business partners, many 
inter-organization interactions, which are often labeled as collaborative process, have been investigated. Raghunathan and Yeh 
[14] proposed an approach to determine the optimal number of retailers that a manufacturer should partner with in such a 
collaborative process as the continuous replenishment. Furthermore, Welty and Becerra-Fernandez [15] argue that 
computer-based interaction technologies (e.g. ActionsWork Metro, labeled as a business collaboration software, which records 
and manages the human interactions in a business process) can enhance the trust among supply chain partners. The 
‘collaboration’ in these studies implicitly means coordinating the activities of multiple business partners with their individual 
business interests.  
 
•Collaborative engineering or collaborative design. As production and operations becomes more specialized, there is an 
increasing need for organizations to form a team for joint design. Collaborative engineering allows individuals or organizations 
to compose a team of experts and work on a same project concurrently [16]. Computer-supported collaborative design was 
prompted to incorporate many interdependent design issues in the design process [17]. Typically, these systems/tools provide 
facilitations to the intellectual exchange among the participants involved in collaborative engineering or design. Moreover, 
collaborative design accentuates to reach a communal acceptable solution or design. 
 
The aforementioned ‘collaboration’s are endowed with diverse implicit connotations by different researchers. The 
‘collaboration’ in collaborative filtering mainly involves to information posting by one people for other unknown people, and 
does not require to actively form a group (feature of collaborative learning, engineering or design) to achieve a common goal. 
The ‘collaboration’ in collaborative learning primarily refers to working together via information sharing facilitators, while the 
prefix ‘collaborative’ in collaborative design specially highlights the high-level intellectual interactions for joint design.  
 
These diverse views on what the ‘collaboration’ should be and should do raise difficulties in idea communication, theory 
development and knowledge accumulation within the research community of e-collaboration. Looking on the bright side, the 
various interpretations provide considerable insights to conceptualize inter-organization electronic collaboration. In these 
studies, the involvement of multiple parties is frequently mentioned, group-oriented or working together are often required, 
and shared vision or a common goal are not rarely highlighted. 
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E-COLLABORATION FRAMEWORK 

Taylor-Powell et al. [18] proposed a conceptual interpretation of collaboration and other related terms (e.g. coalition and 
cooperation) for evaluating the works of collaboratives (i.e. a group working together to achieve a shared vision) within 
educational programs. The research also identified five types of relationships among parties (i.e. communication, contribution, 
coordination, cooperation, and collaboration) and proposed some guidelines for evaluating the collaborative process of the 
educational programs.  
 
Using the set of terms, we propose a framework for inter-organization e-collaboration (Figure 1). Some important features of 
the inter-organization interactions are specified.  
 
In our framework, communication is fundamental, supporting dialog and common understanding, while contribution benefits 
multiple parties by mutual support based on communication. Coordination further integrates parties by matching their 
individual needs and adjusting activities. To achieve common goals, cooperation or working together is typically necessary. 
Furthermore, collaboration comes when exchange of intellectual thinking or share of knowledge is required.  
 

 
Figure 1 Types of Inter-Organization Interactions 

 
Here e-collaboration refers to the process of working together with joint intellectual efforts in an electronic environment. 
Information technologies are used to facilitate the parties to work together and to contribute with joint intellectual efforts. 
E-Collaboration can facilitate the offering of existing or newly created common products or services with reallocation of 
controlled resources among multiple parties.  
 
With respect to each type of the interactions, different information technologies and tools are often required. For example, if 
two organizations are going to communicate electronically, UDDI (Universal Description, Discovery & Identification) may be 
used to discover and identify each other in an electronic environment, and such technologies as XML, DTD, and namespace 
can help establish common understanding between the two parties. As two-party communication is established, SOAP may be 
used by an organization to contribute other organizations by offering information with direct rewards. With these bases, 
organizations may leverage such process management techniques as workflow description technologies to coordinate their 
business interactions, or use such group support systems as CFPR (Collaborative Planning, Forecasting, and Replenishment) to 
cooperate with other parties and achieve common goal as a group. Furthermore, organizations can collaboratively make 
decisions or design new products with advanced information technologies that allow them exchange intellectual thinking, and 
share knowledge. 
 

META-STUDY 

In order to create a cohesive view out of the existing ‘collaboration’ works, a content analysis of the related literatures is 
conducted using the framework proposed.  
 
Selection of Studies  

We develop the following criteria to identify the related literatures that are to be included in this content analysis.  
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Table 1 Research Methodologies Used in the Research on Electronic Collaboration (1999-2012) 

Methodology Empirical 

study 

(Survey) 

Case study 

or field study 

Experimenta

l study 

Technology 

development 

or system 

design 

Modeling Meta-analy

sis 

MISQ 5 5 1 1 1 3 

JMIS 16 5 1 5 5 0 

ISR 11 1 3 0 0 2 

I&M 19 8 6 1 2 1 

EJIS 6 11 2 2 1 0 

DSS 5 4 2 15 4 1 

CACM 1 9 0 11 2 3 

Sum 63 43 15 35 15 10 

 
As electronic collaboration is typically driven by technology advancement and e-business, we limited our literature search to 
those studies in Information Systems research. We searched for related works in the respected journals, including MIS 
Quarterly (MISQ), Journal of MIS (JMIS), Information Systems Research (ISR), Information and Management (I&M), 
European Journal of Information Systems (EJIS), Decision Support Systems (DSS), and Communication of the ACM (CACM). 
These journals are consistently ranked as leading MIS journals [Rainer & Miller 2005, Lowry et al. 2004].  
 
Secondly, we examined each issue of each volume of the journals published in the last fourteen years (1999-2012). This time 
range is determined largely due to the evolution of Web technologies for the collaborative activities [Chu et al. 2007].  
 
Thirdly, we conducted the search using the phases, including communication, contribution, coordination, cooperation, 
electronic collaboration, collaborative technology, collaboration, collaborative commerce, and collaborative business. The 
academic search engines, including Science Direct, EBSCO host, IngentaConnect, and ACM Digital Library, were used to 
ensure we do not overlook the related articles, labeled with the ‘collaboration’. The articles that have a matching phase in the 
article title, in the author-supplied abstract, or in the keywords were identified. Thereafter, the articles identified by the search 
were screened to exclude the unrelated articles that do not concentrate on the ‘collaboration’ issues.  
 

Having the comprehensive search and screen, 181 related articles were found. 
 

The Analysis 

The abovementioned articles were reviewed and outlined from the following aspects, such as research methodologies, 
information technologies or systems, research issues or topics, and research findings. We also coded the articles using the 
framework proposed. 
 
Research methodology used 

While a wide spectrum of research methodologies (Table 1) was used in addressing the ‘collaboration’ in electronic 
environments, three methodologies are widely used, i.e. empirical study (survey), case study or field study, and technology 
development or system design. It generally supports that the research of electronic collaboration grows as a cross-discipline 
area of Information Systems (IS), Computer Science (CS), and Organizational studies (OS).  
 
Moreover, the leading IS journals seems to prefer to publish certain types of research works in terms of research methodology. 
MISQ, EJIS, and CACM appreciate the distinct outcomes of case/field studies of the ‘collaboration’ works, while JMIS and 
ISR tend to accept the empirical works with a considerable number of objects. As to the technology development or system 
design, DSS and CACM publish a number of design works. It is also noted that I&M maintains a balance of the variety of the 
publications in terms of research methodology. 
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Table 2   Research Issues in the Research of e-collaboration  

 

Research issues or topics addressed 

Here we shape the research landscape of electronic collaboration in terms of research issues or topics. The important research 
issues were identified and were categorized using the framework proposed (Table 2). 
 
As to the current research related to e-collaboration, virtual team is one of the major research objects. The technology adaption 
[19], the radical innovation [20], and the impact of heterogeneity and collaborative conflict management style [21] have been 
explored in the inter-organization virtual team. A number of challenges to the inter-organization interactions have also been 
addressed, such as nonconsensual negotiation [22], collaboration inhibitors [23], and distributed leadership [24]. Moreover, 
such applications as collaborative engineering [25], and collaborative writing [26] have been consi derable studied.  
 
If multiple organizations intend to work together with others, how to develop a team with the right partners in a right way is 
important. Volkoff et al. [27] addressed the key leadership roles in different stages of the development and implementation 
process of a team. Huang et al. [28] empirically studied how a group support system (GSS) may be used to foster better team 
cohesion, better team commitment, and better collaboration. Besides, Dennis et al. [29] proposed a Fit-Appropriation model to 
address the fit between the task and the GSS structure and the appropriation that involves the structure and the process. The 
outcomes of cooperation have been addressed in terms of meeting satisfaction [30], corporate productivity and operations [31], 
and supply chain performance [32].  

 
A number of existing researches related to coordination concentrate on the architectural design or the use of the information 
technology, such as e-commerce application design [33], enterprise application integration [Irani et al. 2003], annotated 
technology [34], semantic technology [35], and business process management system [36]. Challenges associated with IT 
implementation and group coordination have attracted considerable research efforts [37].  
 
Moreover, it is easily observed that existing literatures related to contribution have developed a number of business 
applications, while those literatures related to communication endeavors to respond to the new needs raised by the higher 
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levels of inter-organization interactions. 
 
Correctness of term use 

As mentioned, researchers are using the terms about e-collaboration inconsistently and interchangeably throughout the years. 
Studies that address the topic may misuse term by over-claiming or under-claiming them. Therefore, we apply our paradigm, 
which provide a clear definition and understanding of collaboration-related concepts, to judge the correctness of term uses. 
 
There are three special issues related to the research on electronic collaboration (i.e., Collaborative Virtual Design 
Environments and Global Applications of Collaborative Technology in CACM in 2001, and Emerging Issues in Collaborative 
Commerce in DSS in 2007) in our pool of articles, resulting in a sudden increment of the number of the related articles in 2001 
and in 2007, respectively. Thus, the three-year average of the number of related articles is reported to alleviate bias. To specify, 
we include the studies in the current year as well as the previous two years when judging correctness of terms used in the 
articles. 
 
By referring to our proposed paradigm, articles are classified as over-claimed, under-claimed and correct. After a removal of 7 
articles that do not claim any of 5C terms, 174 articles finally enter into the classification. The percentage of each category is 
reported in Figure 2. 
 

 
Figure 2 Correctness of Term Uses in Research on e-Collaboration (2001-2012) 

 
We observe that the number of studies which over-claim the collaboration-related concepts is more than those under-claim 
them, as expected. It implies that researchers tend to regard what they investigate as higher-level type of interaction. 
 
Furthermore, the inconsistent understanding of concepts appeared in the earlier studies have caused lots of misuses of terms. 
However, as the figure shows, the correctness increases significantly after 2007, which indicates that researchers gradually 
reach a consensus in recent years. This convergence also provides evidence that our paradigm portrays the trend of 
understanding e-collaboration well. 
 

DISCUSSIONS 

Major Research Themes 

With the review of the ‘collaboration’ articles, we abstract three key research contents, i.e. intention of interactions, 
inter-organization relationships or structures, and information technology or collaborative technology in particular, and identify 
the corresponding important topics by the inter-dependence between the key contents (Figure 3). Here we simply label the 
inter-dependence as task-technology fit, task-structure fit, and structure-technology fit, respectively. Six research themes in the 
research of electronic collaboration are then identified. 
 

 
Figure 3 Six Research Themes in the Research of Electronic Collaboration 

 
(T.1) Collaborative technology. Section 4.2.2 elaborates the state of the art of the technical works that facilitate or enable the 
collaboration in electronic environments. The research in this theme often requires the researchers with considerable expertise 
in Computer Science.  
 
(T.2) Intention of interaction. As the increasing globalization, organizations need to work closely with partners, thus creating a 
number of different needs in terms of inter-organization interactions. The existing practical needs (such as joint design of new 
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product, the sharing of know-how) and the prospects (such as RFID-enabled supply chain integration) would considerable 
drive the growth of the research on electronic collaboration.  
 
(T.3) Inter-organization relationship. The impacts of the inter-organization relationships or structures (such as corporate 
alliance, virtual team, and horizontal integration) on electronic collaboration have been studied. However, having Table 2, an 
academic researcher in Organization Studies is likely to find that there are a number of related research questions have not 
been addressed.  
 
(T.4) Task-technology fit. Here a systematic approach with evaluation techniques have to be developed to assess the fit 
between the task (i.e. the intention) and the collaborative technology. It is common that in different research context (i.e. 
different types of inter-organization interactions) the fit may change.  
 
(T.5) Structure-technology fit. Typically, the configuration of inter-organization relationships (such as trust and reputation) 
would considerably affect the implementation and the outcomes of a collaborative application. On the other hand, the advanced 
collaborative technology often drives the organizations to work closer.  
 
(T.6) Task-structure fit. Here would be a research topic in the field of Organizational studies. New thinking is needed, with 
respect to the new research context of electronic collaboration.  
 
Future Research Directions 

We further draw the roadmap of electronic collaboration by integrating the above research themes with the framework 
proposed. A pyramid of research themes of electronic collaboration is then constructed (Figure 4). With the pyramid, the 
existing research outcomes could be easily articulated in a cohesive view. More importantly, the holes on the pyramid can be 
easily identified, along with some of the important future research directions.  
 
As an academic research field, electronic collaboration is far from mature. The future research directions can be portrayed by 
answering the following questions: (1) are the existing technologies sufficient to enable joint intellectual efforts; (2) does the 
selected collaborative technology fit well to the emerging needs of the inter-organization interactions; (3) with respect to a 
certain type of interaction, are the inter-organization relationships appropriately developed, using the collaborative technology. 
 
If you were an industrial practitioner, the following questions may be important to you: (1) are joint intellectual efforts a must 
to my business; (2) does my business relationship fit to my business needs (3) does my corporate select the right collaborative 
technology, with respect to my business needs and my business relationships with partners. 
 

 
Figure 4 The Pyramid of Research Themes of Electronic Collaboration 

 
In this paper, the diverse existing views on inter-organization electronic collaboration are reviewed. A framework is proposed 
to make the views cohesive for the emerging field of electronic collaboration. The core of e-collaboration is underlined. 
Moreover, a content analysis on the related literatures is conducted using the proposed framework. 
 
For future research, it should be interesting to see a mathematical illustration of the framework. An extensive review on the 
respected articles in the ‘pure’ journals of Computer Science and Organization studies is likely to contribute to the new field of 
electronic collaboration.  
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ABSTRACT 

Although the importance and value of wearable interface have gradually being realized, wearable interface related technologies 
and the priority of adopting these technologies have so far not been clearly recognized. To fill this gap, this paper focuses on 
the technology planning strategy of organizations that have an interest in developing or adopting wearable interface related 
technologies. Based on the scenario analysis approach, a technology planning strategy is proposed. In this analysis, thirty 
wearable interface technologies are classified into six categories, and the importance and risk factors of these categories are 
then evaluated under two possible scenarios. The main research findings include the discovery that most brain based wearable 
interface technologies are rated high to medium importance and high risk in all scenarios, and that scenario changes will have 
less impact on voice based as well as gesture based wearable interface technologies. These results provide a reference for 
organizations and vendors interested in adopting or developing wearable interface technologies. 
 

Keywords: Wearable interface, scenario analysis, technology foresight, strategy. 
 

INTRODUCTION 

The term “wearable interface” refers to the methods and devices that are used to accommodate interaction between artificial 
wearable devices and the human who wears the devices. The human–machine interface of a wearable device, an accessory, a 
vehicle, a ship, a robot, or an industrial operation process is often referred to as the wearable interface. In a wearable device, 
the wearable interface can be used to deliver information from device to user, allowing user to control, monitor, record, and 
diagnose the user’s physical and mental status through media such as image, video, radio, software, etc. 
 
The wearable interface industry can be considered to include vendors of technologies, products and services that enable users 
to access other products, resources and services. Wearable interface technologies have a major impact on the products, services 
and business models of the IT software and hardware industries. Wearable interface has therefore become the emerging science 
and technology that has drawn the most attention from the IT software and hardware industries in the wake of mobile 
computing era. The broad scope of the industry, as well as the fact that it spans both the enterprise and consumer markets, has 
led to much discussion on its future business potential as well. 

 
Presently, major IT firms worldwide such as Apple, Google, Facebook and Intel are all exploring possible business 
opportunities in the wearable interface generated market. However, what is the scope of wearable interface technologies? And 
what are the possible outlooks in terms of the importance as well as the risks of these technologies? These key questions need 
to be answered before one can have confidence in the accuracy of technology strategy planning. To assist IT vendors moving 
forward in the emerging wearable interface market, this research aims to explore possible planning strategies for adopting or 
developing wearable interface related technologies. To achieve this objective, a systematic approach of scenario analysis 
followed by technology strategy planning is conducted. 
 

LITERATURE REVIEW 

Wearable interface technologies are diverse and numerous. Various research works have been done in this filed. In a traditional 
computer system such as laptop or notebook, mouse and keyboard are standard user interface devices. In recent mobile 
computing devices such as mobile phone or tablet, mouse is replaced by finger touch and keyboard is replaced by pen input or 
virtual keyboard. In the emerging wearable devices such as brace, watch and glasses, other means of user-device interface need 
to be employed to facilitate convenience and usability. These may include applying human voice, eye balls, touching, gesture, 
brain signal and even context information. In the following, research highlights of these novice interface technologies are 
introduced and reviewed. 
 

Voice based wearable interface 

This category of technology enables computing devices to receive, interprete and respond to human voice or natural languages. 
Takao et al. [25] provide unique concepts called acoustic user interface to co-ordinate and communicate more effectively 
multimedia information. Chua et al. [5] propose a design solution of integrating both voice and data communications wireless 
applications, such as mouse, headset and data port, into a single device based on Bluetooth technology. The results show that 
the new mouse design is introduced to reduce the data rate needed for the mouse through wireless link. 
 
Rodger and Pendharkar [22] investigate database communication issues peculiar to users of a voice activated medical tracking 
application. The study exams the impact of gender, speech speed, user's technical experience and their interactions, on the 
performance of speech recognition system in a mobile field environment. The results indicate that the user's gender and 
computer experience has a significant impact on the use of voice interface as an input to a medical database of patient signs 
and symptoms in a mobile healthcare fieldwork environment. 

 
Chleborad et al. [4] evaluate the voice-based data entry to an electronic health record system for dentistry by comparing three 
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methods of storage data of the patients in the field of dentistry, including the paper dental card, a lifetime dental health record 
controlled by keyboard and a lifetime dental health record controlled by voice. The results indicate that the paper dental card is 
the most rapid method, but not the best for medical documentation and dentists. 
 

Visuals based wearable interface 

Visuals base technologies deal with the utilization of human vision and eye activities to interact with computing devices. Li 
and Mao [14] build the framework for Emotional eye movement generation based on Geneva Emotion Wheel for virtual agents. 
The results showed a higher rate of recognition of the agent intended emotion. Ramakrisnan et al. [21] evaluate user interface 
design of Leaning Management System by analyzing student’s eye tracking pattern though the gaze plot and heat map. The 
analysis from the student’s eye tracking pattern indicated some interface design issues in Leaning Management System. 
 
Wu [31] review the representative theory of interactive behavior, eye tracking technologies and related studies to discuss the 
utilizing of interactive teaching and integrated application in technology has revolutionized ways of teaching and learning. The 
results indicate that the eye tracking technique can be expected to link directly together with computer and apply the 
immediate feedback to the learners, or teachers. 

 
Jowers et al. [10] explores the potential of eye tracking as a computer-aided design interface for a two-dimensional sketch 
editor. The results are positive and indicate the potential for eye tracking as an interface for supporting shape exploration in 
computer-aided design. Vela´squez [28] introduces eye-tracking technologies for collecting and processing data originated by 
web user ocular movements on a web page. This eye-tracking tool can improve the effectiveness of the current methodology 
for identifying the most important web objects from the web user’s point of view. 

 
Muensterer et al. (2014) look forward to evaluate the next generation Google Glass device and provide feedback to help with 
the future development of a specialized Glass for tomorrow’s medical and surgical community. 

 
Wang et al. [30] use eye-tracker to track the eye-movement process for investigating how website complexity and task 
complexity jointly affect users' visual attention and behavior due to different cognitive loads. The results show that task 
complexity can moderate the effect of website complexity on users' visual attention and behavior. 

 

Tactile based wearable interface 

This category of technologies provides human interactions with devices through touching interfaces. Browne and Anand [3] 
investigated the effectiveness and enjoy-ability of three user interfaces used to play an iPod Touch scroll shooter video game. 
The empirical results show that the accelerometer based interface was the preferred interface and the interface in which 
participants performed best. 
 
Irwin and Sesto [9] evaluate performance and touch characteristics of individuals with and without a movement disorder 
during a reciprocal tapping touch screen task, where the outcome measures include number of correct taps, dwell time, exerted 
force, and impulse. The results indicate that the non-disabled participants had 1.8 more taps than participants with fine motor 
control disabilities and 2.8 times more than those with gross motor impairments. 

 
Rydström et al. [23] compare two contemporary types of in-car multifunctional interfaces, including a touch screen interface 
and an interface maneuvered by a rotary control. The simulation results show that both interfaces affected the lateral control 
performance, but lateral control performance deteriorated to a greater extent when the touch screen interface was used. 

 
Radhakrishnan et al. [20] compared the performance of two finger touch-based interaction techniques, including drag state 
finger touch and track state finger touch, and a standard mouse device for 3D computer aided design modeling operations. The 
results indicated that both the task completion time and error rates are statistically the same for both the finger touch-based 
techniques. The mouse device outperformed both the finger touch-based techniques and yielded statistically better results in 
terms of task completion time and error rates. 

 

Gesture based wearable interface 

Gesture based wearable interface are innovative technologies originated from gaming devices. This category of technologies 
employs sensing devices to detect, recognize and predict human hand, arm or body movement. Nilsson [18] presents the 
collection of user interface design patterns for mobile applications. One important finding indicated that the patterns collection 
is best suited for experienced wearable interface developers wanting to start developing mobile UIs. 
 
Kurita and Nishikubo [11] propose a non-contact technique for the measurement of human hand motion for applications 
human-machine interface. This technique can be used to detect the difference of electrostatic induction current, and the 
direction and velocity of subject’s hand movement. 

 
Alvarez-Santos et al. [1] present the gesture-based interaction with voice feedback for a tour-guide robot. The guide robot was 
successfully tested in several real world environments. 
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Brain based wearable interface 

This category of technologies aims at transforming human brain activities into instructions for conducting devices. Coffey et al. 
[6] overview of brain–machine interfaces approaches and explore suggestions for space applications. The study suggests that 
the performance limitations of current Brain–machine interfaces may reflect the incomplete information of non-invasive 
signals rather than merely a lack of maturity of the technology. Iáñez et al. [8] describes a spontaneous non-invasive 
electroencephalography based brain–machine interfaces. The results show that the efficiency and accuracy with six users have 
been evaluated making different experimental tests. Lee et al. [12] propose a new brain computer interface method combined 
with eye tracking for 3D interaction to analyze depth navigation, including selection and two-dimensional gaze direction. The 
results indicate that the feasibility of the proposed 3D interaction method using eye tracking and a brain computer interface. 
 
Leeb et al. [13] transfer brain-computer interfaces beyond the laboratory, and application control for motor-disabled users. The 
results show that all participants who achieved good BCI performances could also control the applications successfully. Úbeda 
et al. [27] describe a Shared control architecture based on RFID to control a robot arm using a spontaneous brain–machine 
interface. In this study, a six degrees of freedom robot arm with a gripper attached on its end effector is controlled using an 
spontaneous brain–machine interfaces to perform pick and place operations. The results show that four volunteers have 
successfully controlled the robot arm. 

 
Vourvopoulos and Liarokapis [29] evaluate the commercial brain–computer interfaces in real and virtual world environment. 
The results indicate that robot navigation through commercial brain-computer interfaces can be effective and natural both in 
the real and the virtual environment. 

 
Context based wearable interface 

Context based technologies make use of possible sensing and recognition of context information to interact with devices. 
Perrin et al. [19] propose a novel semi-autonomous navigation strategy designed to minimizing the user involvement. The 
results show that the navigation strategy is successfully tested both in simulation and with a real robot for low throughput 
interfaces. 
 
Mascarenas et al. [15] explore a new paradigm-cooperative human-machine structural health monitoring. The premise of this 
paradigm is the idea that a human cooperating with a machine will always significantly outperform a machine or human acting 
independently. Cuin and Honkala1 [7] experimented with integration of web-based social networking services into mobile 
devices' main user interface. The results indicate that it is feasible to construct an alternative device wearable interface that 
supports integration of Web content across applications and services via hyper-linking. 

 
Broll et al. [2] investigate the design, usability and user experience of multi-user interactions on dynamic Near Field 
Communication (NFC)-displays, and evaluated the performance of dynamic NFC-displays, interactions among users and the 
interplay between mobile devices and large displays. Neira et al. [17] propose an Adaptive Human Machine Interfaces (HMI) 
Builder to incorporate in most of the Android devices in the market. 

 
Tesoriero et al. [26] propose a novel solution that combines social software with context awareness to improve users' 
interaction in public spaces, such as mobile devices and RFID.  

 
RESEARCH METHOD 

Scenario Analysis 

Scenario Analysis (SRI [24]) has been applied in various domains for forecasting trends in the development of technology. 
Different versions scenario analysis methods have been proposed (Mietzner and Reger [16]). It is employed in technology 
portfolio planning process (Yu [32]) to assist in the strategic decision necessary for finding the feasible plan of resource 
allocations among available technologies that best fits the goal of an organization. Scenario Analysis is also a method used by 
futurists to develop future situations in order to facilitate strategic action plans and to create visions for the future. 
 
The key steps of scenario analysis process are as follows. 
1. Identify significant impact variables for scenario construction. 
2. Propose possible scenarios by exploring combinations of impact variables. 
3. Construct a set of technology alternatives and classify them into groups. 
4. Generate a set of technology assessment indicators. 
5. Evaluate the technology alternatives by technology assessment indicators. 
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Figure 1. Research framework of a technology planning study. 
 
Expert Panel 

To conduct the technology foresight study, an expert panel was selected with fifteen domain experts selected from the IT 
industry. This expert panel consisted of the following members: 
1. Three R&D managers of publicly listed wearable device manufacturers. 
2. Three consultant managers of publicly listed IT services firms. 
3. Four CEO and VP level executives of independent software vendors. 
4. Two project managers of publicly listed telecom operators. 
5. Two product managers of publicly listed sportswear. 
6. One member of technical staff of government supported think tank. 
 
A facilitator led the expert panel discussion sessions by following the steps above. Activities in these sessions included open 
discussions, anonymous voting, as well as the administration of surveys. 
 

RESULT 

Decision Criteria 

To identify decision making criteria, expert panel discussions were conducted concerning decision making factors from the 
social, political, economic and technological perspectives. Possible decision factors were discussed, such as the market outlook 
for a technology, as well as the competence of the industry to acquire this technology. The final set of indicators is summarized 
in Table 1. 
 

Table 1. Major decision factors 
Decision factors Issues 

Social factors 1. Availability of wearable device for quality of life improvement for general public 
Technological factors 1. Entrance barrier level of wearable interface technology 

2. R&D strength of the local wearable device industry 
Economic factors 1. Strategic benefit of the enterprises adopting wearable interface technologies 

2. New business opportunity for the local wearable device industry 
Political factors 1. Strength of wearable interface technology enhancement policies of government 

 
Candidate Scenarios 

There are many different scenario alternatives which organizations may select for wearable interface technology trends. Impact 
variables which are most likely to affect the scenario development were identified by the expert panel. Through evaluations 
from different combinations of these variables, final choices of scenarios were then determined. After the Expert Panel 
discussions, the scenarios were labeled and elaborated upon. The results are illustrated in Table 2. 
 

Table 2. Candidate Scenarios 
Global Market 

Outlook 
Technology 

Breakthrough 
Vendor 

Competition 
Final Scenario 

Choice and Naming 
Good Fast High Big Torrent 
Poor Fast High  
Good Slow High Sluggish Stream 
Poor Slow High  
Good Fast Low  
Poor Fast Low  

 Decision
Criteria

Candidate
Technologies

Candidate
Scenarios

Technology 
Assessment 
Indicators

Technology 
Planning 

Implications
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Global Market 
Outlook 

Technology 
Breakthrough 

Vendor 
Competition 

Final Scenario 
Choice and Naming 

Good Slow Low  
Poor Slow Low  

 
A detailed description of the scenarios is as follows. 
1. Scenario: Big Torrent 
In the Big Torrent scenario, the foreseen global economic situation is strong, and the worldwide IT spending outlook is in good 
shape. At the same time, with the progress of continuous research in both industry and academia, the development of wearable 
interface technology is experiencing a major breakthrough. 
2. Scenario: Sluggish Stream 
In the Sluggish Stream scenario, the foreseen global economical situation is strong, and the worldwide IT spending outlook is 
in good shape. However, the progress of academic and industrial wearable interface technology research and development is 
slow. As a result, potential users may relocate their resources to other areas with more promising technologies. 
 

Candidate Technologies 

To assess the possible wearable interface technologies for the proposed scenarios, another technology expert panel of twelve 
members was formed. This panel differed from the previous panel. The purpose of a different expert panel was to assure 
independence between technology planning activities. Wearable interface technology data were collected by interviewing these 
panel members, as well as from secondary data which included vendor propositions and research literature. The final list of the 
most promising wearable interface technologies is exhibited in table 3. 
 

Table 3. Candidate Wearable Interface Technology 
Category Technology 

Voice based wearable interface 

(VO) 

VO1: Voice recognition 
VO2: Voice synthesis 
VO3: Natural language processing 
VO4: Audio display 
VO5: Acoustic wearable interface 

Visual based wearable interface 
(VI) 

VI1: 3D visualization and 3D printing 
VI2: Eye tracking 
VI3: Video streaming 
VI4: Eye gaze based interaction 
VI5: Infographics 

Tactile based wearable interface 
(TA) 

TA1: Touch screen technology 
TA2: Finger-based multitouch interface 
TA3: Wearable sensor computing 
TA4: Fingerprint interface 
TA5: Haptics feedback technology 

Gesture based wearable interface 
(GE) 

GE1: Hand and arm gesture interface 
GE2: Hand recognition interaction 
GE3: Gesture and motion based gaming 
GE4: Data glove technology 
GE5: Motion capture technology 

Brain based wearable interface 
(BR) 

BR1: BCI (brain-computer interface) 
BR2: EEG (electroencephalogram) applications 
BR3: Brain-robot interface 
BR4: Neural network technology 
BR5: Steady State Visually Evoked Potentials (SSVEP) applications 

Context based wearable interface 
(CO) 

CO1: Facial tracking 
CO2: Virtual reality 
CO3: Multimodal interaction 
CO4: Augmented reality 
CO5: Perceptual wearable interface 

Total count 30 
 
Technology Assessment Indicators 

The expert panel on technology then applied the scenario analysis approach to assess the candidate wearable interface 
technologies of the six major clusters in two dimensions: importance and risk. These two dimensions are quantified by selected 
indicators summarized in Table 4. 
 

Table 4. Technology Assessment Indicators 
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Dimensions Indicators Low Level Medium Level High Level 

Importance 

Annual growth rate of 
global market size for the 
next 5 years 

< 10% 10%~30% > 30% 

Global user adoption ratio < 10% 10%~70% > 70% 

Risk 

Annual growth rate of 
local production value for 
the next 5 years 

> 10% 10%~5% < 5% 

Local R&D budget over 
revenue proportion > 10% 10%~3% < 3% 

 
Technology Planning Implications 

Based on the important indicators and risk indicators in Table 4, the expert panel assessed the wearable interface technologies 
compiled in Table 3 with respect to the four scenarios. The assessment results are exhibited in figures 2-3 and discussed as 
follows. 
1. Technology Planning Implications for Scenario Big Torrent 
For the Big Torrent scenario, the assessment outcome is depicted in Figure 2. In this scenario, the gesture based (GE) wearable 
interface technologies would be of high importance and low or medium risk in general. This is mainly because the gesture 
based wearable interface technologies, based on the development of gaming devices, mobile devices and location based 
services, are becoming popular on new mobile devices as well as wearable devices, and have a large base of users worldwide. 
Also note the brain based (BR) wearable interface technologies are positioned in both high importance and high risk. Though 
these technologies are viewed as the big opportunity for the IT industry, these technologies are also new and highly 
competitive to most enterprises, and the adoption of them is considered highly risky. 
 

 
 

Figure 2. Technology assessment for Scenario Big Torrent 
 
2. Technology Planning Implications for Scenario Sluggish Stream 
For the Sluggish Stream scenario, the assessment outcome is depicted in Figure 3. In this scenario, the risk of most 
technologies would increase in general compared with the Big Torrent scenario. The context based (CO) wearable interface 
technologies, based on the development of context computing model, would have decreased importance. In general, the visuals 
based (VI) wearable interface technologies would also have lower importance, due to the possible slow advancement of 3D 
technology development. 
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Figure 3. Technology assessment for Scenario Sluggish Stream 
 
 

CONCLUSION 

In this study, a systematic approach geared towards deriving foresight towards possible wearable interface technology 
developments over the next five years was conducted. Based on these results, the strategic thinking of an organization toward 
developing or adopting wearable interface technologies for competitive advantages can be initiated. For example, these 
findings suggest that voice based (VO) and gesture based (GE) wearable interface technologies should have a higher priority 
for organizations in the pursuit of new market opportunities. Hand and arm gesture interface (GE1), Hand recognition 
interaction (GE2), Gesture and motion based gaming (GE3), Finger-based multi-touch interface (TA2) and Voice recognition 
(VO1) are of the highest importance and lowest risk, and they are also most robust to scenario changes. 
 
On the other hand, vendors interested in exploring the market opportunities of wearable interface technologies can use the 
analysis framework and outcome of this research as a reference for their strategy planning, thereby avoiding many unnecessary 
trial and error marketing efforts. In particular, with a clear picture of the wearable interface technologies scenario analysis, 
vendors can better position themselves for the most suitable market sector in terms of importance and risk. 
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ABSTRACT 

A considerable amount of electronic products are returned after sales, especially in such an economic downturn situation. After 
repair and refurbishment, the used products can be returned into the markets which fulfill the forward supply chains into a 
close loop. In this paper, we consider the service parts planning in the beginning of product rolling plan together with the sales 
through quantities to minimize the inventory level in the period of product lifecycle. A Petri Net is used to model a simple 
closed-loop supply chain with shared sales information. PUSH and PULL inventory policies are used in this research. Finally, 
it is investigated how a third party service provider uses this mechanism to improve the accuracy of inventory planning. 
 

Keywords: Petri Nets, reverse supply chains, service parts planning, closed-loop supply chains 
 

INTRODUCTION 

Reverse supply chains become a manifest subject in the manufacturing industry of electronic products not only because it 
introduces a lot of e-waste, but also theoretically it can repair, refurbish the returned defectives and then re-sell to the markets 
to gain profits which makes the supply chain as a closed loop. 
 
However, the industry is not benefited from this operation because of the unexpected cost of service parts during the after sales 
service. The uncertain quantities of returned defectives increase the difficulty of service parts planning and preparation which 
lead to over stock or backlog of returned defectives. The former will run short of cash flow and increase the inventory, and the 
latter will cause customer complaints. 

 
Information sharing plays an important role and changes some rules in supply chain management. Quick responses and vendor 
managed inventory (VMI) improve the lead time of inventory. Moreover, efficient consumer response (ECR), collaborative 
planning forecasting and replenishment (CPFR) all base on and benefit from information sharing. 

 
The industry is seeking for an efficient and effective way to minimize the inventory level but not impact on the service quality 
at the same time. Moreover, the business model of after sales is changing: brand owners do not buy warranty services from 
manufactures any more. That’s why there are rooms for third party service providers to grow in these years. 

 
The purpose of this research is to use a Petri Net to model a common closed-loop supply chain framework, and to provide a 
systematic way to predict the incoming quantities of returned defectives and to prepare the service parts so the back log of 
returned defectives can be avoided, and keep the minimum numbers of service parts that won’t impact the service quality. In 
this research, a single stock point of third-party service provider is proposed. Together with shared information, a Petri Net 
model is used to depict a common closed-loop supply chain process in practice. 
 

LITERATURE REVIEW 

Inventory replenishment policy has been studying for a long time. Economic order quantity (EOQ) was first introduced by 
Ford Harris in 1913 [11], which provided an economic way for purchasing at a fixed period with fixed quantities if the demand 
is fixed. It was unnoticed for many years before its rediscovery in 1988 [9]. The initial study of increasing demand of 
inventory policy was done by Resh [23]. After that, many researchers developed other heuristic models and technique by 
iterative numerical algorithms or two-equation model of analytical inventory policy [21]. Supply Chain Council [27] also 
suggests SCOR model to improve the operational efficiency with minimum inventory level by demand planning and 
information transparency [13][27]. The above are all about deterministic solutions that consider when and how many. The 
pattern of inventory replenishment in reverse supply chains is not deterministic. There is no obvious information when and 
how many defectives will be returned; therefore, EOQ and any other deterministic solutions are not applicable. 
 
Shared information can be inventory, sales, demand forecast, order status, and product schedule [17][38]. Shared information 
among supply chains can also help to shorter lead time and smaller batch sizes. Information can be demand, inventory data [3], 
or quantities of installed base [8][14]. 

 
In the past 10 years, the study of reverse supply chains, or closed-loop supply chains become a prominent topic over last 
decade. A literature survey on quantitative model for inventory and production planning in closed-loop supply chains reveals 
the research aspects by the stock points [2]. Systems with one stock point [6][15][37] use manufactured and remanufactured 
item inventory (MRII) to fulfill services. Two stock points systems [29][33][34][35] utilize used item inventory (UII) and 
remanufactured item inventory (MII), or MRII, to fulfill the demand; systems with three stock points [24] or multiple stock 
points [28][30][19 use UII, MII, MRII, new material inventory (NMI) or multiple of them to provide the inventory services. 
Some researches [20][31] assume demand rate as normal distributions, [12] even assumes both demand rate and return rate 
follow normal distribution, segment product lifecycle into introduction, growth, maturity and decline four sections with 
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different demand rate, and calculate the minimum cost of lot size respectively. IBM [10] proposes an analytic inventory control 
model and a simulation model that helps to reduce procurement cost. [35] also showed that manufacturing lead-time has higher 
impact and cost than remanufacturing lead-time in the PUSH and PULL control strategies. 

 
Petri Nets have been using to model business [26][32], IT systems [16][18], and supply chains [4][36]. Researches also 
propose a methodology to bridge the gap between business process modeling and specification [7]. 

 

 

A PETRI NET MODEL FOR CLOSED-LOOP SUPPLY CHAINS 

A Petri Net Model for Supply Chains 

A supply chain consists of all parties involved, directly or indirectly, in fulfilling a customer request. The supply chain not only 
includes the manufacturer and suppliers, but also transporters, warehouses, retailers, and customer themselves [5]. 
A normal supply chain can be modelled as the following Petri Net as Figure 1. 

 

 
Figure 1. A Petri Net Model for Common Supply Chains 

 

When a new product is introduced into the markets, a product rolling plan will be come along with the manufacturing plan. A 
product rolling plan includes when and how many to be manufactured in a period of time.  
All places and transactions are described in Table 1.  
 

Table 1. Descriptions of Petri Nets of Supply Chains 

Places Descriptions Transitions Descriptions 

p1 start t1 rolling plan 
p2 plan for manufacture  t2 manufacturing 
p3 product ready t3 sell through 
p4 sold to customers   

 

A Petri Net Model for Closed-Loop Supply Chains 

The logistics of after sales services together with product lifecycle management is considered as a closed-loop supply chain. In 
this research, we use two stock points to describe our model as Figure 2. 

 

 
Figure 2. A Petri Net Model for Closed-Loop Supply Chains  

 

In a closed-loop supply chain, customers return their defectives to the service centers, then pass to the authorized service 
partner (ASP). ASP not only receives and repair the defectives but also orders new parts to fulfill the service turnaround time 
(TAT) even the manufacturing cost is higher than remanufacturing (van der Laan et al., 1999). After remanufacturing and 
refurbishment, the goods will be returned to customers. The descriptions of the Petri Net for Figure 2 are described in Table 2.  

 
Table 2. Descriptions of the Petri Net for Closed-Loop Supply Chains 



Lin & Chen 

The Fourteenth International Conference on Electronic Business & 

The First Global Conference on Internet and Information Systems, Taipei, December 8-12, 2014 

18 

 

Places Descriptions Transitions Descriptions 

p01 start t01 rolling plan 
p02 plan for manufacture & services t02 manufacturing 
p03 product ready t03 sell through 
p04 customers receive t04 new service parts orders 
p05 receive defectives(RMA) t05 customer return 
p06 receive new parts  t06 remanufacturing 
p07 inventory re-calculation t07 refurbishment 
p08 close RMA t08 finish  

  t09 return to customers 
 

INDUSTRIAL STUDY 

Mathematical Notations 

RP[t]: product rolling plan 
D[t]: returned defective quantity at time t 
FD[t]: forecast demand at time t 
S[t]: shipping quantity at time t  
w: warranty period 
It: inventory level at time t 
Flt: forecast inventory level at time t 
Lt: lead time at time t 
ARPt: after sales quantity of repair parts at time t 
IRP: initial quantity of repair parts  
MFR: mean failure rate 
 t: product annual failure rate of service part item at time t 

 

Mathematical Models 

We follow the flows of the model as described as above. Table 3 shows a 8-month new product introduction (NPI) plan from a 
notebook ODM in China market in year 2010.  
 

Table 3. NTI Plan 

 
 

The targets of in-warranty after sales service are the goods which have been sold to the customers but are returned due to 
malfunction or non-customer-induced defectives. It is easy to transform NPI into accumulated service quantity in warranty 
period as Figure 3 shows. The total in-warranty service duration of this product launch is 17-month which is eight-month 
rolling period plus nine-month in-warranty period. 

 

  
Figure 3. NPI quantities and quantities under warranty 

 

The IRP of three-month inventory for service parts are pushed to the ASP. The quantities can be calculated by the follow 
formula 

    

(1)
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Inventory numbers are deducted in the end of every month, and order is fulfilled in the beginning of every month. Negative 
balanced number means short of inventory.  

 
There is no more ARP in the next two months; therefore, the next inventory level is  
                (2) 
                 (3) 

  

During the warranty period, defective products are returned to service center. Together with product shipping quantities, the 
revised failure rate can be calculated as sum of returned quantities divided by total shipping quantities. 

      
(4)

 
 

The inventory level of next forecasting period at time x can be calculated by using revised failure rate at time x-1, multiplies 
the number of quantities that are expected in the period of time x.  

     

(5)

 
 

And the purchase quantity for time x is the expected service quantities minus the quantities in the end of time period x-1 only 
when FD[x] is greater than lx-1.  

                 (6) 
 

Therefore, the beginning inventory level of time x equals to the ending inventory of time x-1 plus the purchasing quantity for 
time x.  

                         (7) 
 

If the parts venders can not provide the service parts to the end of the warranty period, the last buy will be triggered. Last buy 
happens during the warranty period, and it means to issue one purchase order to fulfill service inventory to the end of service 
period. 
Last buy at time x denotes: 

                              (8)
 

where x < w. 
The earlier the last buy is triggered, the higher risk insufficient or over stock there will be. 

 

Evaluations and Results 

The above inventory information is from Run Service Pte. Ltd., a Singapore-based third party service provider for computer, 
communication and consumer product after sales services. One key part (single item) is considered as the defective item. NPI 
plans and shipping quantities were shared by OEM and ODM. After sales service information can be transparent to ODM and 
OEM by the third party service provider. 
 

Table 4. Initial data with inventory calculation 
 
 
Table 4 shows 
how IRP and 
ARP are 

calculated. In the beginning, three-month IRP inventory were calculated with initial failure rate, and pushed to a third party 
ASP. After that, ARP can be calculated on revised failure rates and projected quantities in warranty period. The initial failure 
rate is used by the average and experiences from the industry. In the mean while, the failure rate is keeping revised in every 
month. No last buy happened in this research. Service parts are deducted from inventory in the end of every month, and 
ordered parts are arrived and added into inventory in the beginning of every month, respectively.  
 
The result of inventory level is shown as Figure 4. 
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 Figure 4. Inventory Level 

 

In this study, an eight-month product plan together with nine-month warranty period was used. It happened six times that 
inventory was below the demand, and the short of service rates are between 4% and 14%; moreover, overstock rates are 1% to 
19% in the previous 14 months which is better than the industrial experience of 20% [25]. The overstock rates of the last three 
months are extremely high partially because less return defectives in the end of warranty period. Anyway, it is an interesting 
topic to study what if the abnormal (much higher or less than average) returns happen, and how to adopt a better replenishment 
policy in the end of warranty period to avoid over stock in the end. 

 

CONCLUSIONS 

In this research, we propose a heuristic model of information sharing among ODM, OEM and the third party service providers 
to provide service parts planning for after sales services. In this model, both PUSH and PULL policies are used, and the service 
parts planning mechanism is easier and simpler than previous research [12] because of fewer variables and assumptions; 
moreover, service information as a service can also be a new business model fed back to ODM and OEM in the future. 
 
However, there are still rooms for improvements. In this model, safety stock is not considered, therefore, backlogs happen. It 
can be solved by introducing service level to define safety stock, or consider some algorithm like statistical process control 
used in manufacture process control. Furthermore, the model can be extended with the product lifecycle more than just 
warranty period [1], and the reversed bullwhip effect [22] must be also considered to be prevent. A high-level Petri Nets for 
closed-loop supply chains can also help to construct a robust model. 
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ABSTRACT 

The entrepreneurship research grows continuously in this century; this study utilized the visual analytic method to depict 
literature characteristics of entrepreneurship research, including publication countries, subject area, most cited references and 
so on. The analytical data was collected from database of Social Science Citation Index (SSCI) of ISI Web of knowledge. This 
study provided the several findings to describe the academic trend in entrepreneurship research. 
 

Keywords: Visual Analytic, entrepreneurship research, academic trend 
 

INTRODUCTION 

The first journal paper related to entrepreneurship, War Demand, Entrepreneurship and the Distributive Problem [1], was 
published on Economica in 1941. From this century, the entrepreneurship research had been increasing rapidly. Shane and 
Venkataraman [2] pointed out that why researchers should study entrepreneurship: (1)Much technical information is ultimately 

embodied in products and services, and entrepreneurship is a mechanism by which society converts technical information into 

these products and services; (2)Entrepreneurship is a mechanism through which temporal and spatial inefficiencies in an 

economy are discovered and mitigated; (3)The absence of entrepreneurship from our collective theories of markets, firms, 

organizations, and change makes our understanding of the business landscape incomplete. Therefore, this study utilized visual 
analytic method to show the trend and the important characteristics of entrepreneurship research. This study performed 
entrepreneurship as a keyword to search the paper title in the Thomson Reuters’ Citation database of Social Sciences Citation 
Index (SSCI) and 2167 journal paper records were retrieved from 1941 to 2013. This study would like: (1) to find out the trend 
of entrepreneurship research; (2) to identify core journals that contain most part of entrepreneurship research literature; (3) to 
list the several important references in entrepreneurship research literature. 
 

 
THE GROWTH OF ENTREPRENEURSHIP RESEARCH LITERATURE 

There were 2167 journal papers of entrepreneurship research collected from 1941 to 2013, and Figure 1 showed the 
publication growth of entrepreneurship research from 1980 to 2013. The academic trend of entrepreneurship research increased 
rapidly from 2000, and there were more 400 journal papers published yearly from 2010. 
 

 
Figure 1 The published papers of entrepreneurship research 

 

Country distribution 

 
USA published around 35.77% of entrepreneurship research literature, and the rest of the country distribution was listed as 
England (10.49%), Canada (5.58%), Germany (5.31%), Spain (4.09%), Netherlands (3.95%), Sweden (3.63%), Australia 
(2.36%), France (1.91%) and China (1.63%) (Shown in table 1).  

 
Table 1 Country distribution 
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Country Record Count Percent 

USA 788 35.77% 
England 231 10.49% 
Canada 123 5.58% 

Germany 117 5.31% 

Spain 90 4.09% 

Netherlands 87 3.95% 
Sweden 80 3.63% 

Australia 52 2.36% 

France 42 1.91% 

China 36 1.63% 
Others 557 25.28% 

 
The visual analytic tool, CiteSpace [3],was adopted to depict the relationship of country distribution in figure 2. The node was 
formulated in different cycles to distinguish the record count. 

 

 
Figure 2 The visualization of country distribution of entrepreneurship research 

 

Keywords 

This study executed the keyword analysis and demonstrated the top 10 popular research issues from published researches. 
Conveniently, to retrieve data for studying a research domain is to search research keywords. Figure 3 showed the relationship 
among keywords in entrepreneurship research, and revealed that the high frequent keywords were distributed in the centre area, 
including entrepreneurship, innovation, performance, growth, firms, self-employment, knowledge, business, industry, 
management and so on (Shown in table 2). 
 

        Table 2 Top 10 high frequency keywords in entrepreneurship research literature 

Country Record Count Percent 

entrepreneurship 528 7.50% 
innovation 253 3.60% 

performance 241 3.43% 
growth 166 2.36% 

firms 143 2.03% 

self-employment 141 2.00% 
knowledge 113 1.61% 
business 103 1.46% 

industry 102 1.45% 
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management 101 1.44% 
 

 

 
Figure 3. The visualization of research keywords in entrepreneurship research literature 

 

Subject area 

The top 5 concerned area of entrepreneurship research literature included “Business & economics”, “Business”, 
“Management”, “Economics” and “Public Administration”. Table 3 lists the most concerned subject area of entrepreneurship 
research literature. Figure 3 also demonstrated the relationship among these subject areas in entrepreneurship research, and 
revealed that all subject areas were not independent, but related. 
 

      Table 3 Subject area of entrepreneurship research literature 
Rank Subject area Count Percent 

1 BUSINESS & ECONOMICS 1568 26.76% 
2 BUSINESS 860 14.68% 
3 MANAGEMENT 715 12.20% 
4 ECONOMICS 589 10.05% 
5 PUBLIC ADMINISTRATION 277 4.73% 
6 PLANNING & DEVELOPMENT 217 3.70% 
7 SOCIAL SCIENCES - OTHER TOPICS 160 2.73% 
8 GOVERNMENT & LAW 98 1.67% 
9 PSYCHOLOGY 96 1.64% 

10 SOCIOLOGY 94 1.60% 

 

Figure 4 also depicted the relationship among these subject areas of entrepreneurship research, and revealed that all subject 
areas were related. 
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Figure 4. The visualization of subject area in entrepreneurship research literature 

 

CO-CITATION REFERENCES 

After analyzing the co-citation references, Figure 5 showed the relationship among research references in entrepreneurship 
research from CiteSpace. Table 4 listed the top 10 co-cited references in entrepreneurship research, that might show insights 
for those, investigating the entrepreneurship research. 
 

 
Figure 5. The visualization of co-citation references in entrepreneurship research literature 

 

Table 4 Most Co-citation references in entrepreneurship research literature 
Authors reference title year 

Shane, S., & 
Venkataraman, S. [2] The promise of entrepreneurship as a field of research 2000 

Schumpeter, J. A. [4] The theory of economic development: An inquiry into profits, 

capital, credit, interest, and the business cycle (Vol. 55) 1934 

Kirzner, I. M. [5] Entrepreneurship and competition 1978 
Lumpkin, G. T., & 

Dess, G. G. [6] 
Clarifying the entrepreneurial orientation construct and linking 

it to performance 1996 

McClelland, D. C. [7] The achievement society 1961 
Knight, F. H. [8] Risk, uncertainty and profit 1921 
Goldfeld, S. M., 
Gordon, L. A., & 
Koehn, M. F. [9] 

The economics of mutual fund markets: Competition versus 

regulation 1990 

Evans, D. S., & An estimated model of entrepreneurial choice under liquidity 1989 
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Jovanovic, B. [10] constraints 

Shane, S. [11] Prior knowledge and the discovery of entrepreneurial 
opportunities 2000 

Evans, D. S., & 
Jovanovic, B. [12] 

An estimated model of entrepreneurial choice under liquidity 
constraints 1989 

 

CONCLUSION 

This paper investigated the academic trend in entrepreneurship research by depicting the characteristics of entrepreneurship 
research literature from visual analytic method. This paper proposed several findings as followings: (1) the research in 
entrepreneurship research is increasing rapidly in this century. (2) This study listed the key references (most co-citation 
references) to show the overall picture in entrepreneurship research. 
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ABSTRACT 

We propose a generic active authentication framework via hiding programs in digital contents, especially designed for H.264 / 
MPEG-4 AVC video formats. Besides using cryptography and steganography techniques, we bind a scripting language runtime 
as process virtual machine, giving the developer the possibility to design their own variant from passive authentication to 
active code execution. 
 

Keywords: H.264, watermark, cryptography, steganography, runtime. 
 

SUMMARY 

With the digitalization of media, the improvement of video compression technique and the adaptation of the Internet, videos 
have become one of the most prominent mediums in the network age. However, due to its nature to be easily copied and 
distributed, creative workers easily become victims to the piracy. While corporations use proprietary digital rights management 
(DRM) to guarantee fair use of intellectual properties, individuals are seldom able to afford huge royalty. In the meanwhile, 
most of DRM techniques are frequently criticized for violating Kerckhoff’s principle, i.e., a cryptosystem should be secure 
even if everything about the system, except the key, is public knowledge. Therefore, an alternative solution for public users is 
introduced in this paper. Using cryptography and steganography technique, authentication can be achieved with relatively low 
cost. Additionally, binding a programming language runtime as a callback, we can transform passive authentication to active 
executions, providing more flexibility on authentication via allowing programmers to develop their own variants. 
 
Steganography means the art of concealing a message within another message. In the field of computer science, message is 
often viewed as bit streams, an atomic unit standing for message. To hide message in certain carriers, it is needed to know the 
properties of the carrier that may vary from one to another. We’re particularly interested in H.264 / MPEG-4 AVC video 
compression format, due to its popularity on the Web. According to the survey mefeedia conducted, about 80 percent of videos 
on the Web are encoded in H.264 codec. For the message intended to be embedding, we adopt a public key cryptography 
algorithm to make sure that attackers pay high costs to use brute force to obtain the cipher text from the modified carrier. For 
situation where the embedded plain text is intended to be a program, we adopt Lua, a light, fast, interpreted programming 
language as the primary programming language for developers. Combined with its open source ANSI C implementation, one 
advantage of using Lua is that the execution runtime performs the same action on different operating systems and processor 
architectures. The data-hiding procedure starts with a special remuxer, where the plain text is encrypted using a public key, and 
then is divided to a series of bit streams and is later inserted into video packets. The seed number encrypted by a 
cryptographically secure pseudo-random number generator (CSPRNG) is attached to the header later. To execute programs 
while playing the embedded video, a special player is developed. The private key is first used to decrypt and obtain the seed 
number that is used to later extract bit streams from video packets. The original message can then be reconstructed and feed to 
the interpreter for execution. In the full paper, we first briefly introduce background knowledge required to design the toolkit 
(e.g. PGP encryption, H.264 / MPEG-4 AVC, CSPRNG and etc.), and then demonstrate how the toolkit is implemented along 
with a new web service: MIA for public users to embed their data in digital contents. 
 
To sum up, we apply cryptography and steganography techniques to data hiding in digital contents, proposing a new 
mechanism with the aim of proving content owners the ability to claim digital ownership. We focus on H.264 video formats 
that have significant increasing popularity on the Web. Specifically, we investigate the properties of H.264 / MPEG-4 AVC, the 
concept of PGP software and public-key encryption/decryption, and apply it to our prototype system. Moreover, we bind a 
scripting language runtime to the player. Hence, the developer is allowed to design their own variants on hidden data (or 
programs) based on their requirement. The current technique used to embed messages in video satisfies integrity but cannot 
resist attacks/modifications on the video. An ongoing work is to replace its own implementation as modules that can be 
integrated with other data hiding techniques. 
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AN EXAMINATION THE IMPLICIT COSTS ON EMERGING ICT-DRIVEN INNOVATIONS 

Shari S.C. Shang, National Chengchi University, Taiwan, sshang@nccu.edu.tw 
Angela J.Y. Wu, National Chengchi University, Taiwan, 99356506@nccu.edu.tw 

 

ABSTRACT 

Innovations have been regarded as the key driver for business to achieve business competitive advantages and survive in a 
rigorous environment. Businesses need to continuously adopt innovative business models and exploit opportunities from new 
technologies. The information and communication technologies (ICT) are claimed not only important sources for efficiency, 
effectiveness, and quality but also essential drivers for business innovations. In particular, the recently emerged social networks 
and mobile applications have increased the speed of evolving business models and the content of a variety of services. 
 
Social networking services have radically changed our life over past few years. McKinsey & Company indicated that “It took 
13 years for commercial television to reach 50 million households and 3 years for Internet service providers to sign their 50 
millionth subscribers. Facebook hit the 50 million–user mark in just a year and Twitter in 9 months.” With continuous and 
seamless interaction between entities, the nature of social networking services keeps consumers stick with these innovations. 
On the other hand, mobile applications are also accelerating the pace of adoption by worldwide consumers, even in the 
developing nations. Given the continuously development of networking, mobile devices, and social media applications, those 
technologies have changed not only the way messages transferring but also the cost, frequency, and speed of transferring. 
While those innovations have accumulated a pervasive population, more businesses are interested in adopting those emerging 
ICT-driven innovations in order to capture opportunities in building channels and creating values. However, the characteristics 
of emerging ICT are totally different from traditional ICT, such as the adopting cost and implementation time. 
 
In difference to traditional technologies such as enterprise resources systems and supply chain systems which require great 
investment in money and time, emerging ICT present a more accessible and easier way to implement. For instances, 
Facebook’s Fan-page is a new channel for brands in social networking. This application is effective to access a great number of 
consumers that most of the worldwide brand such as Coca-Cola, Disney, and McDonald's have created Fan-pages to 
seamlessly promote services and closely interact with netizen. In addition, this application is free and even a start-up company 
can offer. As a platform to communicate with consumers, Fan-page communication as well as other innovative applications, 
such instant messaging, social games, and mobile ordering, are characterized with a consumer-to-consumer communication 
and a low cost of establishment. 
 
In spite of the convenience characteristics of the social technology, potential problems may exist. The technological 
convenience may lead businesses easy adopt and easy drop the innovation without further consideration. This research tries to 
examine the unexpected results associated with the dropping of the emerging social technology and provide a framework of the 
implicit costs associated with the termination of business model innovations. 
 
Related to the explicit costs such as material, equipment, wage, and other expenses, the implicit costs are easily hidden, 
unavoidable, and immeasurable. The implicit costs may occur when companies adopt and drop emerging ICT-driven 
innovations without elaborated consideration. First, distorted messages. The frequency and speed of message transferring is the 
key characteristics of emerging ICT. While complex and plenty of messages are provided, enterprise decision-makers may 
become overwhelmed and confused in make accurate and proper decision. Second, the deployed deficiency in the human 
resources may occur. While all enterprises rely on the deployment of human resources to coordinate the physically and 
virtually networked resources, most enterprises may notice the cost of human resources in physical stores but ignore the 
service support needed on virtual platforms. Emerging ICT-driven applications require adequate deployment of the human 
resources to survive and react to the quickly distributing online WOM (word-of-mouth). Third, the disruption of consumer 
loyalty. While the online WOM quickly distribute, it would be a crisis when companies don’t deal well with any emergency or 
negative rumors. Moreover, the nature of Internet have intensified the negotiating power of consumers online. Companies have 
to carefully treat every consumers and keep away from concentrating and activating the angry netizens. 
 
The objective of this research is to discuss the realistic result of quickly adopted and dropped business innovations with 
emerging ICT. There are three contributions to the field of innovation study. Given the different characteristics between 
traditional and emerging technology, the study of emerging ICT innovations can lead to unexpected effects and additional costs 
which is rarely discussed so far. Second, in difference to most literatures which are focused on the benefit and competitive 
advantages gained by innovation adopters, this research tries to examine the causes of innovation failures. Lastly, this research 
tries to provide a framework of implicit costs for companies to plan for the risks in adopting emerging ICT-driven innovations. 
 
Keywords: Implicit costs, emerging ICT-driven innovations. 
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ABSTRACT 

The development of the cloud computing industry re-shapes the global IT industry. Cloud computing technology and its 
service applications are taking off around the world. The governments around the world have gradually adopting cloud 
computing as the new way of public services provision, while industry partners have lack of confidence on adopting 
cloud-based solutions. The primary research question is how the national cloud computing strategy leads to design a 
mechanism to bridge providers and users in a flourishing industry. By using the action research method, this study proposes a 
cloud service brokerage mechanism as an intermediary of cloud service delivery. The contribution will present firms or policy 
makers an industry policy guideline for drawing up the cloud computing development strategy, which will shed light for future 
researches on cultivating an industry development scheme. 
 
Keywords: Action research, cloud computing, cloud migration, cloud service brokerage 
 

INTRODUCTION 

With the evolution of information and communication technologies (ICT), cloud computing has been regarded as one of the 
crucial industries in Taiwan. As the era of cloud computing arrives, Taiwan government’s endeavor to advance the application 
of cloud computing has gradually turned domestic information service providers’ attentions to cloud computing markets. 
Developing cloud computing is a key policy for government and industry, while convenient service is an important issue for 
people living. In the beginning of 2010, the Taiwan Government has launched a “Cloud Computing Development Program”, 
and has devoted to service planning and investment activities. At the end of 2012, in a three-year comprehensive review and 
suggestion adoption from public and private sectors, the Taiwan Government adjusted the policy and renamed as a “Cloud 
Computing Application and Development Program.” 
 
The main strategy of the national project is developing government clouds to attract investment and develop cloud solutions. 
The Ministry of Economic Affairs (MoEA) is responsible for cloud industry development and promotion, while the Council for 
Economic Planning and Development (CEPD, which now is reorganized as the National Development Council) is responsible 
for providing strategies of cloud application development. Simultaneously, the Cloud Computing Program Management Office 
(CCPMO) is organized to coordinate and manage the progress cloud program. The main functions of CCPMO are to link the 
cloud computing industry and government application services together, and carry out the inter-ministerial integration of 
services to businesses and the people as well as the use of government resources. 
 
In recent years, firms have started to move their services into cloud computing environment, to seize the initiative and ensure 
future competitive advantages in the cloud computing market. However, firms in demand site are facing a generalized lack of 
understanding of cloud computing technologies and solutions and there is also a tendency to hold unrealistic expectations of 
what cloud computing can be expected to achieve. At the same time, firms in supply site are often dubious about their ability to 
develop cloud computing using existing products or services. The proliferation of cloud computing industry also extends the 
needs of service for cooperative cross cloud adoption. Firms as a provider not only need the user familiar with emerging cloud 
solutions, but also those can select adaptable service in the provision cloud service. There is thus an urgent need for policy 
makers to establish a service mechanism that will make it possible for providers and users to implement feasibility analysis 
before carrying out cloud migration, thereby helping to reduce cloud-based application development and deployment costs. 
This research attempts to discuss how the two cloud computing parties, supply and demand site, cooperatively lead to 
accelerate cloud migration of the ICT development in Taiwan. 
 

RELATED WORKS 

Cloud computing development 

Building on the existing techniques including virtualization, distributed computing, utility computing, and networking 
techniques, individual and organizational users can lease computing resources through network with the pay-as-you-go pricing 
model [16][18]. According to the definition of the U.S. National Institute of Standards and Technology (NIST), cloud 
computing refers to a network-accessed computing resources pooling, including network, storage, application, and other 
computing service [9]. The service models of cloud computing can be distinguished into Software as a Service (SaaS), 
Platform as a Service (PaaS), and Infrastructure as a Service (IaaS), which have five essential characteristics, including 
on-demand self-service, broad network access, resource pooling, rapid elasticity, and measured service.  
 
Gartner has defined cloud computing as “a style of computing where scalable and elastic IT capabilities are provided as a 
service to multiple customers using Internet technologies.” [14] Another widely used definition of cloud computing is that 
adopted by the U.S. National Institute of Standards and Technology (NIST): “cloud computing is a model for enabling 
ubiquitous, convenient, on-demand network access to a shared pool of configurable computing resources that can be rapidly 
provisioned and released with minimal management effort or service provider interaction.” [8] 
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Google and Amazon.com are the two leaders in the development of global cloud computing applications. They are based on 
the Internet and software services, starting out by providing software as a service (SaaS) and then scaling up their business 
with large-scale data centers to provide computing resources such as platform as a service (PaaS) and infrastructure as a 
service (IaaS). Major global players such as Microsoft, IBM, VMware, and Apple have also developed their own cloud 
computing services to further drive innovation into the emerging cloud applications [4]. 
 
Cloud computing policy in Taiwan 

Cloud computing has been regarded as one of the crucial industries in Taiwan. In 2009, the Taiwanese government positioned 
cloud computing as a key strategic industry the development of which needed to be prioritized. In 2012, responding to changes 
in market demand and intensified international competition in terms of technology, etc., the overall strategic direction and 
objectives of the Cloud Computing Development Program were revised to emphasize value creation and production value, and 
the Program was renamed the Cloud Computing Application and Development Program; it was anticipated that, through the 
development of public-sector cloud computing applications, it would be possible to stimulate the continued development of 
Taiwan’s cloud computing industry, while also planning the establishment of cloud open lab to serve as matching mechanisms 
for supply and demand [1]. In accordance with the development strategy, the Cloud Computing Program Management Office 
(CCPMO) shall assist vendors in participation of the government project to accelerate the development of the industry chain 
and launch e-government cloud services. However, not all vendors have the ability to participate in the government cloud 
applications build-up. At a time when the government and large corporations are working actively to deploy cloud solutions, 
there are also a growing number of small and medium enterprises (SMEs) that are in need of cloud computing services. 
 
Cloud migration and cloud service brokerage 

With regard to the practical aspects of corporate system moving to cloud and related market solutions, there have been many 
studies published on cloud computing adoption methods and on individual organizations’ experience in this area. In the U.S., 
the Chief Information Officer has outlined a cloud computing development strategy for the U.S. Federal Government, to guide 
the adoption of cloud computing applications by Federal Government agencies; this strategy includes a cloud migration 
decision-making framework and case studies, covering cloud migration options, implementation, management procedures, and 
recommendations regarding flexible adjustment of adoption strategy in line with actual needs [15]. Different cloud migration 
processes need to be considered for different strategies. Zhao and Zhou make a comprehensive analysis of existing migration 
methods, and propose five migration strategies [20]. A systematic review of cloud migration studies gives a comprehensive 
analysis on research gaps identification and future research directions, but shows a lack of tool support in cloud migration. The 
research also concludes cloud migration is still in early stages of maturity [6]. 
 
Security Guidance for Critical Areas of Focus in Cloud Computing, published by the Cloud Security Alliance (CSA), provides 
detailed practical ideas and recommendations, and constitutes a first-class reference for organizations that are planning to adopt 
cloud-based services. Structured around 14 security domains in the 3 key areas of cloud architecture, cloud governance and 
operating in the cloud, Security Guidance examines the responsibilities of cloud-based service providers and service users, 
along with the potential security risks [2]. The governance framework of Microsoft’s Azure cloud platform uses a policy 
management approach to ensure the usability, security and compliance of the cloud computing environment in terms of three 
key elements: design, implementation, and change management [8]. Oracle’s Cloud Computing Maturity Model uses 8 
Domains and 60 Capabilities to provide a reference procedure for the adoption of cloud computing by business enterprises [12]. 
Nasir and Niazi take the view that the concepts of cloud computing capabilities and experience have still not been properly 
defined, and they therefore propose a cloud adoption evaluation model based on a systematic review of the literature, which 
takes into account enterprises’ motivation for adopting cloud-based services and their information needs; they use case studies 
to verify the usability of this model [9]. Xin and Levina note the many challenges that still exist in relation to cloud-based 
services, including uncertainty regarding technology and demand, the impact on the inner workings of organizations, the 
relative importance of cloud-based services to a firm’s overall IT strategy, and system integration issues [18]. 
 
Currently, vendors or providers are working actively to plan and develop cloud computing applications and services. Whether 
in the case of virtualization technology or operational service management technology, etc., there is a generalized lack of 
understanding of cloud computing technologies and standards. In many cases, the term “cloud computing” is used to describe 
what are merely services provided based on existing corporate e-enablement infrastructure or websites, and there is also a 
tendency to hold unrealistic expectations of what cloud computing can be expected to achieve. At the same time, vendors are 
often dubious about their ability to develop cloud computing using existing products or services; they tend to assume that 
cloud computing adoption inevitably involves the allocation of substantial resources.  
 
A large pool of cloud service brokers has surfaced in the ICT market. NIST defines a cloud broker as an entity that negotiates 
relationship between cloud providers and consumers. A cloud broker has three different types, including intermediation, 
aggregation, and arbitrage. Moreover, its functions may have business and technical support service for managing multiple 
cloud services. A mechanism, cloud service brokerage, provides services of consultancy, management and technology. It has 
functions in adopting the cloud, and helping them in managing and maintaining it [5] [12]. Cloud service brokerage is also 
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classified as aggregator, integrator, governance and customizer. As defined, cloud service brokerage with professional values is 
to serve by bridging the gap between providers and users [17]. 
 
There is thus an urgent need for the establishment of a mechanism that will make it possible for users and providers to know 
each service requirements before carrying out cloud migration, thereby helping to reduce cloud-based application development 
and deployment costs. The cloud service brokerage mechanism proposed in this study is intended to help solve the problems 
experienced by both service providers and users in relation to cloud computing development; the mechanism provides a 
channel for exchanging and matching between the supply and the demand side.  
 

RESEARCH METHOD 

Action research involves the use of qualitative methods to study the problems faced by real workers in actual work situations. 
With participation and involvement being used to bring about improvements, the research process is implemented through an 
ongoing, interactive cycle of action, reflection and evaluation; the first step is to identify problems where improvement could 
be made, and then to take action, and to implement continuous evaluation [7] [8].  
 
The author serves as officers of the Cloud Computing Program Management Office (CCPMO) which is in charge of giving 
suggestions to the development of government clouds and Industry development. Therefore, informal conversations, 
discussions, and meetings also are added to the quality of data collected. The author participates in the actual process of policy 
formulation, using interviews and observation to collect comprehensive data, and interacting with related parties, to examine 
the process of promoting cloud computing industry development and the analysis of relevant problems, employing actual 
participation and continuing improvement to explore these issues. 
 

RESEARCH DESIGN 

Cloud Service brokerage mechanism 

The study proposes a mechanism to provide a channel for cloud providers and users, each for supply site and demand site. 
Working from the perspective of industrial policy, this study seeks to establish a cloud computing industry service team that 
can be used to support communication between the supply side and demand side, while also developing the required 
capabilities from both an operational and technological viewpoint. The service provider (supply side) should possess a 
reasonably high level of technological capabilities, while the service user (demand side) should be clear about its current level 
of cloud computing adoption in its operational processes. Through the bridging and negotiation function provided by the cloud 
service brokerage, the service provider can deliver solutions to the user, while the user gives the provider useful feedback in 
regard to domain practice. At the same time, this cycle can help the cloud service brokerage to build up more experience in 
guidance provision, which will enable the brokerage to provide even better diagnostic services in future projects. 
 
In the past, the supply side has generally had little opportunity to test the products and services that it develops; service 
providers have also had difficulty in securing business opportunities. At the same time, the demand side has tended to have an 
inadequate understanding of what solutions are available on the market, and has lacked confidence in its ability to use these 
solutions effectively. The establishment of the cloud service brokerage mechanism, in collaboration with government policy 
implementation, can provide a rapid, effective way of matching supply and demand, thereby fostering the development of 
industry as a whole. 
 

Provider
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Figure 1. Cloud Service Brokerage Mechanism 
 
Technical View 

The technical view developed in this study has three functions: Proof-of-concept (POC), Validation/Verification, and 
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Certification. It will bring together a variety of different cloud-based solutions to reduce search costs for users; it will provide 
commercialization environment resources and testing opportunities so that firms can implement service feasibility testing in 
advance, thereby reducing unnecessary hardware procurement and development costs, and increasing the probability than any 
given development project will be a success. The main functions of the technical view description are as follows: 
 

Table 1. Technical View Function 
Function Description 

Proof-of-concept 
(POC) 

Recruiting private-sector firms’ existing cloud computing resources (supply side) to target particular 
cloud-based applications (demand side), providing matching and preliminary concept feasibility 
verification testing service. 

Validation & 
Verification 

Providing verification testing services for cloud-based applications (demand side) that verify the special 
features of these applications; providing verification testing services for cloud-based service level 
agreements (supply side) that verify conformity with openness criteria. 

Certification Providing certification and testing services, involving formal, signed documentation and/or marks or 
logos, in accordance with relevant cloud computing standards and rules. 

 
Business View 

In relation to the solutions already available on the market, there has already been considerable discussion regarding the 
methods that should be used for cloud computing adoption, and the issues to which attention should be paid when moving 
corporate services to the cloud, including organizational structure, business processes, compliance, service alteration, service 
levels, relationships with service providers, etc.  
 
It is important for the user to be able to evaluate, from the business view, whether or not cloud computing adoption is suitable 
for their organization; understanding an enterprise’s positioning (in terms of the level of cloud computing adoption) can help to 
overcome the problems that may be encountered in the process of switching over to cloud computing. It is therefore important 
that, when planning the adoption of cloud-based services, enterprises ensure that the relevant cloud computing inputs are 
compatible with the firm’s strategic objectives. At the same time, pre-designed ongoing maintenance and monitoring 
mechanisms can help to reduce the latent risks accompanying cloud-based services, thereby enhancing organizational 
efficiency. With the model developed in this study, enterprises can choose to evaluate their level of cloud computing adoption 
in terms of readiness, governance, or maturity. 
 

Table 2. Business View Function 
Function Description 

Readiness 
(Uncloudified) 

Readiness evaluates a firm’s important indicators prior to cloud computing adoption, performed on the 
basis of three dimensions – technology, organization and environment – to determine whether the firm is 
suited for cloud computing adoption. The results are classified as: Good candidate, Candidate but 
concerns, and Not a good candidate. 

Governance 
(Cloudifying) 

Examination of the leadership, organizational structure and process aspects is used to verify whether 
cloud computing adoption can realize the organization’s strategic goals and objectives. Evaluation of 
suitability is made, targeting enterprises that are already engaged in cloud computing adoption, on the 
basis of the analysis of four dimensions: organizational structure, enterprise processes, compliance and 
standards, and service quality. 

Maturity 
(Cloudified) 

The concept of maturity derives from the field of quality management, and is defined as the state of 
being complete, perfect or ready. Evaluation as to whether a firm has already successfully completed the 
process of cloud computing adoption is performed on the basis of analysis of five aspects: consolidation, 
integration, automation, self-service, and federation. The evaluation results can be presented in the form 
of a numerical score to indicate the level of maturity. 

 
DISCUSSION 

Cloud computing has become an important foundation for enabling thriving applications of ICT. The contribution for the cloud 
service brokerage model established in this study is to achieve effective linkage between industry supply and demand. From 
the demand-side perspective, the use of this channel can help to clarify the special characteristics of products. From the 
supply-side perspective, the channel will facilitate the provision of service involvement for cloud-based solutions that have 
already been developed, making it possible to achieve integrated usage of cloud-based solutions, and enhancing the overall 
level of synergy created from cloud-based products and services. The gradual implementation of these activities will help the 
supply and demand sides to achieve effective process planning for cloud-based product and services, thereby improving overall 
product quality and providing valuable supporting data. 
 
This study will employ qualitative method, adopting case study to investigate the industry perspectives in Taiwan. By 
interviewing with 20 firms or associations, this study will explore how firms or associations take considerations to deal with 
the impacts which cloud computing brings about. The data collection puts emphases on both the providers (supply side) and 
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users (demand site) of cloud computing industry. The firms that provide or use cloud-related services will be invited to 
participate. The interviews, ranged from 2 to 3 hours, will be conducted. The interviewees, responsible for planning and 
designing the cloud-related service, products, or projects in their organizations, will be invited. For confidentiality, the name of 
companies, participants, and product information will be presented anonymously. 
 

FUTURE STUDY 

Cloud computing is becoming increasingly important for governments and enterprises. In this study, we provide preliminary 
thinking model of the industry policy and establishment of thloud service brokerage among users and providers. This study 
sheds light on the future works on industrial cloud computing promotion and implementation. Further researches can try to 
figure out the obstacles and enablers of industry policy development. Once cloud service brokerage has been widely adopted 
by industry associations and vendors, service level will become a major focus of discussion between service providers and 
users, with a need to reach effective consensus regarding pricing and service quality. The ability to compare service level 
across different cloud-based service providers and make choices based on this comparison will become increasingly important 
for organizations and firms that have a need for cloud-based services.  
 
Finally, based on the techniques trends, cloud service brokerage will be an important role to accelerate cloud migration for 
both user and provider of cloud computing. How does the cloud service brokerage serving a channel enable an industry more 
cooperative and efficient is needed further works on it. 
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ABSTRACT 

Social media is changing health care interaction between individuals and health care community. Little research has been 
conducted on knowledge brokering activity that helps patients in their health care management. This paper presents an 
exploratory study which aims to examine a conceptual model to analyse knowledge brokering activity conducted on social 
media platform. Preliminary investigation based on a case study is used to illustrate the application of a conceptual model 
derived from a framework of seven building blocks of functionality and knowledge brokering functions. The case study result 
shows that the knowledge brokering function is of knowledge management in nature consisting of identity, conversation, 
sharing, relationships and reputation functionalities. The use of functionality framework serves as a basis to better understand 
how social media activities can be facilitated to achieve a higher level of knowledge brokering activity. Future research is 
proposed to analyse the proposed conceptual model in a larger scale in terms of sample size and to develop guidelines and 
strategies for effective deployment of knowledge brokering activities on the social media platform. 
 

Keywords: Knowledge management, knowledge brokering, knowledge transfer, social media 
 

INTRODUCTION 

Since the progress of the Internet technology twenty five years ago, Internet access has driven information access and social 
media has also rapidly evolved as an online communal space for health information seeking [10] [14]. As the Internet plays a 
large role in today’s society, patients are becoming more aware and educated about health issues such as intervention options 
and available choices [16]. More patients are educated about evidence-based practice and are developing an attitude of inquiry 
by thinking about questions such as “Why do I need to do it this way to improve my health?”; “Is there any evidence that can 
guide me to understand how this treatment will work in a more effective way?” [16].  
 
Knowledge transfer from research into health care practice and policy making is a challenge around the world [2] [8] [37]. A 
typical obstacle to transferring knowledge into practice is the presence of a gap between research creators and knowledge users. 
It is suggested that knowledge brokers can be used to bridge this gap by facilitating knowledge exchange, building rapport with 
target audiences and assessing users’ knowledge and capacity for informed decision making Current literature shows 
knowledge brokering is effective in supporting evidence-based practice in health care [6] [11] [13] [30]. However knowledge 
brokering activities have mainly focused on supporting clinicians and policy makers, and little research has been conducted in 
knowledge brokering activities that help patients in their health care management. 
 
This paper aims to investigate a conceptual model to examine the role of social media in knowledge brokering. The research 
applies a framework of seven building blocks of functionality [18] to three knowledge brokering functions consisting of 
knowledge management, linkage and exchange, and capacity building [35]. The proposed conceptual model is applied to 
analyse the knowledge brokering roles undertaken by a not-for-profit organization in the domain of cerebral palsy. The rest of 
the paper is structured as follows. Section 2 presents literature review on knowledge transfer, knowledge brokering and social 
media use in health care. Section 3 describes a conceptual model for knowledge brokering in social media platform using a 
framework of seven building blocks of functionality proposed by Kietzmann et al. [18] and the knowledge brokering model 
proposed by Ward et al. [35]. Section 4 presents analysis of results based the conceptual model on a case study of not-for-profit 
organization in Australia. Finally conclusions and future research direction are presented in Section 5.  
 

LITERATURE REVIEW 

Knowledge Transfer and Knowledge Brokering  

Knowledge transfer aims to translate research findings to practice and policy decisions [17]. The goal is to raise knowledge 
users' awareness of research findings and to facilitate the use of these findings in evidence-based approach where various 
evidence sources are collated so that clinical decisions can be made to result in beneficial care for individual patients [15] [33]. 
Knowledge transfer can be described in four key themes: sharing, generating, applying and brokering [25]. In the theme of 
sharing, relevance, accessibility, format and methods are important aspects that required attention. In the subject of generating, 
knowledge exchange is important and can be achieved through collaboration, communication and dissemination. In the aspect 
of applying, the goal is to apply knowledge to achieve optimal application. Thus issues on how best to manage barriers and to 
support facilitation of knowledge application should be reviewed carefully to ensure knowledge can be applied to achieve 
optimal outcome. Finally in the theme of brokering, the objective is to ensure knowledge broker can facilitate linkage and 
exchange between different stakeholders to achieve sharing, creation and application of knowledge. 

 
Traditional knowledge transfer model usually depicts a linear process of transferring knowledge from knowledge producers to 
knowledge users. However this linear process does not reflect the dynamic and continuity nature of knowledge. Thus a 
dynamic knowledge transfer capacity model consisting of four capacities is proposed: generative, disseminative, absorptive 
and adaptive-responsive [25]. The generative capacity focuses on knowledge discovery, whereas diffusion is the primary focus 
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of the disseminative capacity in which knowledge is expected to be contextualized, shared and diffused to all stakeholders. The 
absorptive capacity refers to the ability to recognize the value of new knowledge and to apply the knowledge that can lead to 
new and improved practices. Finally the adaptive-responsive capacity focuses on continuous learning and renewal of 
knowledge. Graham et al. [15] proposed a model of knowledge-to-action process to describe the transfer of knowledge process. 
This model consists of two phases: knowledge creation and action cycle. An analogy of funnel is used to describe how 
knowledge is distilled, refined and synthesized in the knowledge creation phase to create three generations of knowledge. The 
first generation knowledge is knowledge inquiry in which unrefined, unsynthesized knowledge is collected. The second 
generation knowledge is the knowledge synthesis phase in which knowledge is produced using process of aggregation, 
synthesis and appraisal to produce relevant, quality and useful knowledge. The third generation is the knowledge tools and 

products. In this stage, decision aids, rules and best practices were organized and presented in clear and concise format to be 
used and consumed. The action cycle phase is an iterative process of knowledge implementation and application. It involves 
identifying problem that needs addressing, selecting appropriate knowledge relevant to the problem, adapting knowledge to 
local context, assessing barriers, promoting use and evaluating outcomes [15]. When this model is applied in the health care 
environment the ultimate outcome is to ensure evidence-based health care can find its way to clinical practice. 

 
In each of the above models, knowledge brokering can be used as a strategy to facilitate knowledge transfer as a means of 
achieving evidence-based decision making in health care management. Knowledge brokers facilitate access to new information, 
resources and knowledge exchange by building rapport with target audiences, addressing barriers, coordinating with different 
stakeholders in the knowledge network, adapting and applying knowledge for evidenced-informed decision making [6] [13]. It 
is worth noting that knowledge brokering activity focuses on organizing the interactive process between knowledge producers 
and knowledge users [34]. Knowledge brokering is defined as “all the activity that links decision makers with researchers, 

facilitating their interaction so that they are able to better understand each other's goals and professional cultures, influence 

each other's work, forge new partnerships and promote the use of research-based evidence in decision-making.” [20] [28]. 

Jackson-Bowers et al. [17, p.1] described the role of knowledge broker as “the link between different entities or individuals 
that otherwise would not have a relationship”. Knowledge broker brings various stakeholders together, helps them to build 

relationships, discovers their needs and shares ideas and evidence that enable stakeholders to do their job better [26]. The 

common features of knowledge brokerage can be described using the terms such as boundary spanner, bridge, broker, 

consultant, go-between, liaison, mediator, peripheral specialist and representative [21]. Examples of knowledge brokering 

activities can be found in different health care disciplines such as children’s rehabilitation [6], senior health [11], cerebral 

palsy [12] [29] [30], health policy [34] and public health [13].  
 

Oldham and McLean [24] proposed a three-framework model in which knowledge brokering activities can be applied. These 
frameworks are: knowledge system, transactional and social change. In the knowledge system framework, knowledge is 
created, diffused and used. The knowledge brokerage role in this framework is to know how to create, acquire, assimilate, use 
and diffuse knowledge. In the transactional framework, the focus is on the interface between knowledge creators and 
knowledge users to enable a transaction in the form of knowledge interchange to occur. In the social change framework, 
knowledge brokering is viewed from the users’ perspectives in which enhanced knowledge can lead to positive social 
outcomes. Extending from the Oldham and McLean [24] model, Ward et al. [35] described knowledge brokering functions as 
knowledge management, linkage and exchange, and capacity building. In the knowledge management model, knowledge 
broker navigates, manages and shares knowledge. In the linkage and exchange model, knowledge broker acts as an 
intermediary to develop positive relationships between knowledge creators, decision makers and users. In the capacity building 
model, knowledge broker focuses on developing self-reliance in decision makers and users to enhance knowledge sharing and 
dissemination. 

 
Social Media Use in Health Care 

Given the rapid changes in the communication technology landscape, social media has impacted on health communications 
and changing the way patients communicate with each other [9] [14] [36]. Coiera [10, p.1] defined social media as “a diverse 
and rapidly evolving cluster of technologies that create online communal spaces where groups of people can interact, discuss, 
coordinate or coproduce”. There are a growing number of social network sites that enables sharing and receiving health 
information from friends within the online social networks [19]. Examples of social networking sites that connect patients 
include PatientsLikeMe (www.patientslikeme.com) and Livewire (www.livewire.org.au). PatientsLikeMe is an online 
community space to enable patients to share their personal health experience with other patients with similar conditions to gain 
social support and for patients to share and learn more about outcome-based health research and Livewire is an 
Australian-based online community that enable young patients with serious illness, chronic condition or disability and their 
families to connect and share experiences and to support each other. 
 
Kietzmann et al. [18] proposed a honeycomb framework consisting of seven building blocks of functionality to examine 
different levels of social media functionality in terms of user experience. Figure 1 shows the honeycomb framework consisting 
of seven building blocks of functionality: identity (I), conversation (C), sharing (S), presence (P), relationships (R), reputation 

(Rp) and groups (G). In this model, identity represents the extent to which users reveal their identities in a social media setting; 
conversation represents the extent to which users communicate with each other in the social media setting; sharing indicates 
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the extent to which users exchange, distribute and receive content. The fourth building block, presence, represents the extent to 
which users know if other users are available; relationships represents the extent to which users relate to each other; reputation 
refers to the extent to which users know the social standing of others, and groups functionality is the extent to which users 
form communities [18].  

 

 
Figure 1: The honeycomb framework of seven building blocks of functionality [18] 

 
The implications of the seven building blocks of functionality can be described as follows [18]. The identity functionality 
implies the importance of the ability to control privacy and user profile and the needs to strike a balance between sharing and 
revealing identity and to address privacy concerns in the social media environment. The implication of the conversation 
functionality denotes the need to monitor conversations in the social media platform. It is also explained that the conversation 
functionality should not focus only on conversation frequency it should also centres on whether the conversation will result in 
positive or negative influence or impact. The implication of the sharing functionality is to have a mechanism to facilitate a 
sharing network. In this functionality it is imperative to evaluate what types of entities or objects should be used to mediate the 
shared interests; for instance whether videos or textual information should be used to facilitate sharing. In this regard, content 
management system can be used as a tool to support this functionality. The implication of presence functionality infers 
perception of requirement to create and manage reality, intimacy and immediacy of the content. This will require tools that 
enable availability and visibility presence of users to be controlled. The issue of trust has an impact on the reputation 
functionality. This functionality is an important criterion to address quality and reliability issues, which is often expressed as 
credibility concerns in social media. The group functionality has implication on membership rules and protocols such as 
whether open or close membership should be advocated. Among the seven building blocks of functionality, some of them are 
interrelated. For instance, the presence functionality can influence the conversation and relationships functionalities and the 
conversation functionality in turn can be influenced by the group and identity functionalities. 

 
THE CONCEPTUAL MODEL 

This research analyses the three knowledge brokering functions consisting of knowledge management, linkage and exchange 
and capacity building using the honeycomb framework of seven building blocks of functionality put forward by Kietzmann et 
al. [18]. 
 
The first function of knowledge brokering is knowledge management, which is based on knowledge management processes to 
generate, capture, codify and transfer knowledge. The role of knowledge broker in this model necessitates the skills of 
navigation, management and dissemination of knowledge. To ensure successful knowledge dissemination, the knowledge 
broker needs to translate research into a form that can be understood by users. As the knowledge users in this study are patients 
and their family, thus issues of language and cultural barriers between researchers and patients also need to be addressed by 
ensuring information is comprehensible, relevant and usable to users [31]. Thus in the knowledge management model, 
codification of knowledge in the form that can be delivered as knowledge products to help patients to gain and understand the 
requisite information effectively is important. The following building blocks of functionalities should be considered: identity, 

sharing, presence, relationships, reputation and groups [18]. The identity functionality represents the extent to which users 
reveal their identities. In the case of knowledge brokering, it is important to know who the target users are and the source of 
research evidence in order to facilitate uptake of the knowledge transfer. In term of the sharing functionality, we need to 
consider what mechanism or tool as well as what types of objects should be used to facilitate the sharing. The sharing 
functionality is critical in this model as it enables condensation and crystallisation of information to be presented in a particular 
form of knowledge to ensure successful knowledge transfer. The relationship functionality represents the extent to which users 
are related to other users. This way appropriate information needs of different users should be identified. Knowing the 
relationship also helps to identify the type of information to share as information that is required by a patient is different from 
that required by a family member. The relationship functionality will influence the group functionality as groups can be 
formed based on common needs and how information is to be disseminated can influence the objects of sharing. The group 
functionality can also influence relationships in which relations may be established through invitations and group participation. 
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The reputation functionality enables judgement to be made based on establishing trust by identifying sources of knowledge. 
This building block of functionality enables factors relating to credibility, generalisability, reliability and objectivity to be 
determined to ensure robustness of evidence-based resources [31]. 

 
The second function of knowledge brokering is linkage and exchange in which the knowledge broker acts as an intermediary 
to develop positive relationships between knowledge creators and knowledge users [35]. There are two aspects in this model: 
linkage and exchange. The model may place more emphasis on the linkage aspect and a lesser extent on the exchange angle. In 
this regard, the knowledge brokering activity involves establishing linkage through some form of matchmaking services [31]. 
For example a knowledge broker may help to bring a knowledge creator to a knowledge user. On the other hand, if the 
knowledge brokering activity includes both linkage and exchange components, the focus should be on developing positive 
relationships between research creators and knowledge users. This can be achieved either by establishing one-to-one or 
collaborative relationships through networking and partnerships. Thus the main aim of knowledge brokering in the linkage and 

exchange model is to facilitate communication between different stakeholders and breaking down barriers between researchers 
and users. The knowledge brokers in this model use their communication skills and interpersonal contacts to increase the 
success of knowledge transfer and exchange. Careful examination of relationship, presence, identity and group functionalities 
is critical if the emphasis is on the linkage component. If this model involves the process of linkage and exchange then all 
seven building blocks of functionality should be considered carefully. In particular the conversation functionality can 
contribute to the way exchange can take place between knowledge creators and knowledge users. In this model, it is also 
desirable if user pull model be used to guide the linkage and exchange. In the user pull model, knowledge brokering is based 
on using networks and communities of practice to facilitate knowledge transfer and exchange [17]. 

 
Finally the third knowledge brokering function is capacity building, in which the knowledge broker focuses on developing 
self-reliance in knowledge users to enhance knowledge sharing and dissemination [35]. In this model, knowledge broker 
attempts to address shortcomings in the ability of users to interpret and use research evidence. In this case the knowledge 
broker facilitates the capacity for evidence-informed decision making by ensuring knowledge users are able to build capacity 
to access and apply knowledge. The role undertaken by knowledge brokers in this model can be described as translators and 
processors [31]. Thus there is a need to develop capacity through constant interactions and negotiations to enable learning and 
adaptation to arise between knowledge creators and knowledge users. A simulated learning environment and promotion of 
beliefs and values of patients can also help to develop capacity in knowledge acquisition process. Engagement and 
participation of user community in research projects can be an effective mean to engage users. In this regard, identity, 

conversation, sharing, relationships, reputation and group building blocks should be examined carefully. In particular the 
sharing and conversation building blocks of functionality can facilitate learning and capacity building. This is specially the 
case in deciding the most appropriate form of knowledge to aid in learning and knowledge acquisition. In addition the ability 
to recontextualize knowledge in the process of knowledge codification is important too. Finally capacity building also includes 
sharing cultural beliefs, norms and values of potential knowledge users [22] [31]. 

CASE STUDY 

Research Aim  

This research aims to investigate the knowledge brokering activity undertaken by a not-for profit organization in Australia 
using the proposed conceptual model described in the previous section. This research uses the case study approach to explore 
how the organization uses social media platform to aid in knowledge brokering activity. The study is exploratory and 
descriptive to understand the knowledge brokering activity conducted via the social media platform. 
 
Background 

Cerebral palsy (CP) is a permanent physical disability caused by damage to the brain in a baby or infant due to non-progressive 
interference in the developing brain [4]. It is the most common childhood disability with prevalence of 2.0 to 2.5 

incidences per 1,000 live births [3]. The most common type of CP is spastic CP, affecting 70–80% of people with CP [1]. The 
severity of disability associated with CP is highly variable, depending on which limbs are affected and the type of impairment. 
Abnormal muscle control or spasticity (increased muscle tone) is the most common impairment. Often there are other 
impairments associated with CP such as epilepsy, speech, visual, hearing and intellectual disabilities. Caring for a child with 
CP affects all facets of parents’ lives. The World Health Organization recommends the use of evidence-based approach for 
assessing children with CP and the families are to be supported with practical assistance and evidence-based information to 
help parents and caregivers to gain knowledge about CP and to enable them in making informed decision that can help to 
improve quality of life for their child [32]. In this regards, parents and caregivers of children with CP should be educated with 
evidence-based knowledge to show how a prescribed treatment plan will help their child [23]. In fact research has shown that 
parents of children with CP want to be educated to understand effectiveness of individual interventions [23]. Thus close 
engagement between evidence providers (clinicians) and users (parents) should be encouraged. 
 
The CP organization investigated in this research is the Cerebral Palsy Alliance (CPA), a not-for-profit organization that provides 
family-centred therapies, life skills programs, equipment and support for people living with CP and their families in Australia [7]. 
It represents the interests of people with CP and their families and undertakes the knowledge brokering role to act as a bridge 
between the research community and the CP patients and their families. Successful knowledge transfer, exchange and 
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brokering activities among researchers, practitioners and policy makers have been reported in the CP literature [12] [27]. 
However there is little research on issues relating to knowledge transfer of evidence-based knowledge that involve patients and 
their families. In particular when patients are children and the decision needs to be made by parents, which is commonly the 
case for children with CP. 

 
Method 

The CPA website has links to social media platform that include Facebook, YouTube, Twitter, LinkedIn, Instagram and Google+. 
The content posted in the Facebook pages and Twitter messages of the CPA between the periods January to June 2014 is visually 
examined by the author.  
 
Result 

During the period of investigation, there were 78 Facebook posts and 155 Twitter messages. The content of YouTube, LinkedIn, 
Instagram and Google+ was not examined in this study. The Facebook posts and Twitter messages are categorised into four 
groups: workshops/events announcements, news, donations/appeals and CP knowledge. Among the Facebook posts it was found 
that 36%, 48%, 12% and 4% of the posts were related to workshops/events announcements, news, donations/appeals and CP 
knowledge respectively. In the case of Twitter messages, 96% of the messages can be categorised as news and 4% of the 
messages were related to workshops/events announcements. Content analysis of the Facebook posts for the workshop/event 
announcements category included information session for school leavers (June 17), drop-in clinic during the school holidays 
(June 15), National Disability Insurance Scheme funding session (June 5) and new therapy programme (May 12). There were 
also messages related to knowledge transfer on CP knowledge such as announcement of a question and answer (Q&A) workshop 
session on CP knowledge (June 23) and invitation to participate in research study (May 27). Among the Twitter messages, it can 
be observed that the vast majority (96%) of the messages were related to news. There were limited number of messages on events 
announcement related to CP tools and aids such as the “leap motion” device (May 21) and the new controller device (June 10) 
suitable for children with CP. Among the Tweeter messages, it can be observed that messages that were tweeted were mainly 
related to programs conducted by the CPA, such as the Ignition Mentoring program (April 25), volunteer program (April 17) 
and Siblings Day (April 15). The announcement messages also included re-tweeting of CP-related research outcomes (April 
23). 
 
In addition the CPA website content was also visually inspected to gain a better understanding on the knowledge brokering role 
undertaken by the CPA. There are resources related to CP information in the website that explain what CP is, causes, signs, 
symptoms, treatments and information related to improving quality of life of patients with CP such as communication and 
language development and assistive technology. These resources are presented as textual information on the CPA website as 
well as YouTube videos. There is also a link on the CPA website to blogs written by people with CP and employees of the CPA.  

 
Discussions 

From the case analysis, it can be concluded that there are some knowledge brokering activities undertaken by the CPA using 
the social media platform. However it is observed that the CPA website is still the main source of CP resources and the use of 
website for knowledge transfer and dissemination can be described as the producer push model [17]. In the producer push 
model, the knowledge transfer strategy focuses on credibility and trust with the use of opinion leader and experts. In this case 
study the reputation of the CPA as one of the leading CP agencies in Australia enforces this strategy.  
The knowledge brokering role undertaken by the CPA is of knowledge management function. The role of CPA as a knowledge 
broker helps patients and their families to navigate, manage and share knowledge in all knowledge and information related to 
CP. The knowledge is synthesised and codified to present in a form that is comprehensible and easy to use format. It can be 
construed that the role of social media platform focuses on communication with the aim to maximise the reach. The majority of 
the messages in the social media are related to news, indicating the role of social media is focusing on social interaction, 
information dissemination and broadcasting. It provides an opportunity to spread information such as events, workshops and 
announcements quickly. It is also used to mobilize people, such as appeal, donation and research participation, very quickly [5]. 
User experience is also shared through news posted on Facebook, Twitter and blogs space in the CPA website. This is 
consistent with the use of blogs space to create relationships among users to engage and share common interests and concerns. 
 
The analysis of the case also indicates the following building blocks of functionality are practiced by the CPA: identity, 

conversation, sharing, relationships and reputation. The identity and reputation functionalities enable the source of knowledge 
and users be disclosed, thus enhancing the trust and credibility concerns of knowledge. The conversation and relationship 
functionalities enable different users to communicate, thus facilitating engagement, exchange and interaction. The sharing 
functionality determines the objects to be shared and the best way to share these objects. In the case of the CPA, it is found that 
YouTube videos and textual information are used as objects of sharing. At this stage there is no evidence to show that presence 
and group building blocks are being practised. 

 
It is recommended that a content analyst be engaged to assist knowledge broker in the knowledge brokering activity. 
Responsibilities of the content analyst would include gathering information that meets the requirements of quality criteria, 
researching evidence-based information that meets knowledge users’ needs and coordinating with knowledge broker to ensure 
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effective content deployment and presentation. The content analyst can assist the knowledge broker in facilitating effective 
implementations of all seven aspects of functionalities with the aim to develop strategies for monitoring, understanding and 
responding to different knowledge brokering activities via the social media platform. 

 
CONCLUSIONS AND FUTURE RESEARCH 

Ubiquitous access to the Internet and proliferation of social media use has changed the way health care information and 
knowledge are transferred and disseminated. This study examines the knowledge brokering functions using a framework of 
seven building blocks of functionality on social media platform. The conceptual model is applied to the domain of CP by 
investigating the role of a CP organization functioning as a knowledge broker to transfer CP knowledge to patients with CP. 
The seven building blocks of functionality framework serves as a basis to better understand how social media platform can be 
used to facilitate knowledge brokering activity. Result from the case study shows that the CP organization is effective in using 
social media platform to transfer knowledge to knowledge users. The knowledge brokering model practise by the CP 
organization can be described as knowledge management function and the functionalities of identity, conversation, sharing, 
relationships and reputation have been identified. 
 
This study has its limitation as only a specific health domain has been investigated based on one organization in Australia. Future 
research is proposed to analyse the proposed conceptual model in a larger scale in terms of sample size and to develop 
guidelines and strategies for effective deployment of knowledge brokering activities on the social media platform. 
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ABSTRACT 

The primary aim of this paper is to analyze user’s adoption of mobile data services under various circumstances. The data for 
this paper has been obtained from the Worldwide Mobile Data Services (MDS) Survey (Sharma et al, 2014). This research 
paper also characterizes devices, usually identified as smart phones. Smart phones are sophisticated tools (devices), which can 
be used for I/O (input/output), processing, storage and for broadband connectivity. The features and functionality of these 
devices range widely, facilitating browsing the internet as well as applications that utilize authentication, location detection and 
multitasking. 
 
Such features that MDS provides us have become an inexorable part of our lives. These devices offer us so much that all forms 
of work and leisure activities that are routine in our day-to-day deeds progressively depend more on them. As a result, the 
providers of MDS[14] nowadays offer a superfluity of both products and services, which empower patrons to perform a range 
of work and leisure tasks that are correlated with commercial transactions, networking and communication, information access 
and content downloading (Garbacz and Thompson, 2007). This is an integral part of the era of ubiquity. 
 
Keywords: Mobile services, IT for development, user survey. 
 

LITERATURE REVIEW 

Thaler (1985) examined customer value perceptions from the utilitarian perspective and proposed a hybrid model to evaluate 
customers’ values from two aspects: acquisition value and transaction value. Similarly, Grewal, Monroe, and Krishnan (1998) 
studied the effects of price-comparison advertising on buyers’ perceptions of acquisition value, transaction value, and 
behavioral intentions. In addition, Sheth et al. (1991) extended the value into five aspects, including functional value, social 
value, emotional value, epistemic value, and conditional value. As an alternative, Holbrook (1999) proposed eight types of 
value: convenience, quality, success, reputation, fun, beauty, virtue, and faith.  
 
However, these studies neglected the role of economic factors such as cost in consumers’ value system. It has been suggested 
that mobile users assess the perceived value of a product under an overall scheme by taking into account both the benefits and 
sacrifices (Chang, Wildt& Price, 1994; Dodds, Monroe & Grewal, 1991; Grewal, Monroe & Krishnan, 1998; Monroe,1990). 
They make decisions based on the premise of maximizing the monetary value. Specifically, the portion of perceived benefits to 
perceived sacrifices, which indicates an overall assessment of a product value (Zeithaml, 1988). 

 
Research on technology adoption from the value perspective is a longstanding area of scholarly interest. Generally, scholarship 
in technology adoption has emphasized consumers ‘perceived value from an early stage. In Davis’ study [1] of perceived 
usefulness, perceived ease of use, and user acceptance of information technology (i.e., TAM model), he pointed out that an 
individual’s choice of information technology was a cognitive trade-off between the effort to use the technology (i.e., ease of 
use) and the quality (i.e., usefulness) of the information technology. Building on this, Venkatesh et al. (2003) proposed the 
Unified Theory of Acceptance and Use of Technology (UTAUT) model, in which they examined perceived value trade-off 
from multiple dimensions such as perceived usefulness, extrinsic motivation, and job fit. With regard to MDS adoption, few 
studies have applied the concept of values with the notable exception of Kim and Han (2009), who examined the impact of 
utilitarian, hedonic, and social values on MDS adoption. In the paper by Sharma R.S., Li, E.Y. and Govindraj (ibid), users were 
measured on three critical factors – social benefits, hedonic benefits as well as utilitarian benefits. And it was analyzed as to 
how these benefits influence user’s perception on various mobile device attributes. This particular research paper also 
discusses how all these factors work together. The current study focuses on perceived consumer’s behavior in the Singapore 
market. In addition, it also brings to light what kind of wireless services people in Singapore tend to use when they are in 
different places – namely, Home, On the Go and In Public. It also makes an assessment of how users strike a balance with their 
monthly data plan and the benefits they enjoy.  

 

THEORITICAL FRAMEWORK 

The research implies that the concrete attributes of mobile data services adoption would definitely guide consumers to extort 
assured benefits for themselves which will lead them to concrete action in decision to purchase and adopt to the services 
provided by the internet providers (Sharma et al, ibid). Earlier research in the area suggests that technology adoption has 
favored a sequential chain such as attitudes, beliefs, intentions and behavior (c.f., Adams et al., 1992; Chang and Wildt, 1994; 
Chiu, 2005; [2]; Marco and Frenkel, 2000; Massoud and Gupta, 2003; Turel et al., 2007; Venkatesh and Davis, 2000).  
 
The classic perceived value paradigm (PVP) from behavioral decision sciences presumes that there exists a cognitive trade-off 
between perceived cost (quality of effort) and perceived benefits (quality of outcome) in decision-making process (Beach and 
Mitchell, 1978; Payne, 1982; Johnson and Payne, 1985). It posits that if consumers predict that they could obtain more benefits 
from the usage of a product or service, they would consequently be more willing to pay for them and use them. This is exactly 
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what has been measured in this paper in addition to other aspects. 
 

Marco and Frenkel (2000) suggest that product attributes refer not only to observable characteristics like color, shape, size and 
weight, but also to intangible qualities like brand reputation and product image. They also classify some of these outcomes as 
functional and psychological benefits. Functional benefits are directly generated when users adopt the product, while 
psychological benefits are related to social outcomes and satisfactions (i.e., social image, better personal relation and 
self-advancement). This simple classification has been expanded in the IS and technology management literature. There is 
considerable agreement in the IS literature that technology benefit may be expressed as utilitarian, hedonic or social (Brown 
and Venkatesh, 2005; Heijden, 2004; Kim and Han, 2009; Sweeney and Soutar, 2001). Utilitarian benefits are those associated 
with functionalities of MIDS pertaining to commercial transactions, communications and content downloads; hedonic benefits 
are the pleasure and fun users experience when using MIDS; and social benefits include self-image and relationship 
enhancement consequences. Hence, perceived value, which is the net outcome that the consumer obtains after both benefits 
and costs (product price) are evaluated (Chang and Wildt, 1994; Chen and Dubinsky, 2003; Sweeney andSoutar, 2001; 
Zeithaml, 1988), determines the consumption action or decision to purchase. Other recent IS studies that have attempted to use 
the PVP in explaining mobile adoption behaviour include [13] and, Kim and Han (2009). Both studies have reported a positive 
correlation between perceived value and the adoption intention of consumers. 

 
Drawing on the above theoretical constructs, a research model for MIDS adoption is proposed.  

 

 
Figure 1: Theoretical Model depicting user’s perception of Mobile Wireless Services 

 

Figure 1 shows the model that derives the hypotheses for the analysis. The result tells us the behavior of the Consumers and 
the correlation between the perceived value and the adoption intention. The model suggests the relationship between 
consumers’ expectation of MIDS attributes and adaptations that results in perceived benefits (Sharma et al, ibid). The model 
also holds income as one of the main control variables, given the empirical evidence that the people with different incomes 
may have difference in cost benefit equilibrium. The benefits those are associated with functionalities of MIDS that pertain to 
commercial transactions, communications and content download, pleasure and fun; self-image and relationship enhancements 
(Sharma et al, ibid). The adaptive structuration theory (AST) proposed by Anthony Giddens (1984) and perceived value 
paradigm (PVP) (Beach and Mitchell, 1978; Payne, 1982; Johnson and Payne, 1985) in the model are used to examine the 
consumer’s decision on what determined the adoption of new mobile and services.  
 
In the next section, the hypotheses derived from this model relating to perceived benefits and those relating to willingness to 
pay are set out in detail. 

 

RESEARCH SCOPE 

This paper primarily focuses on the following aspects as to how various users from Singapore are inclined towards mobile 
wireless services.  
 

 Visualization of User’s perception to various mobile wireless services in different walks of life, such as; personal, on 
the go, and at home. 

 
 An analysis and visualization of wireless services that are most commonly used. 

 
 Visualization between Paying for Applications and Content and the purpose for which people pay for the same - Work, 

Personal or 50/50 Work and Personal. 
 
 An assessment of the Cost of current data plan versus Benefits. 
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 Identifying the relationship between the motivation to buy a smartphone and the value a user places on various mobile 

wireless services and examining whether the relationship is statistically significant? 
 

 Regression Analysis between both Internet Access as the Motivation to buy a smartphone as well as the Maximum 

Monthly fee payable for wireless services against several other variables that describe users’ inclination towards 
mobile wireless services 

 
 Developing a Structured Equation Model between Maximum Monthly fee payable for wireless services against several 

other variables that describe users’ inclination towards mobile wireless services. 
 

The paper aims to present a right mix of the users’ buying preferences while purchasing a smartphone and how various 
wireless services are perceived by users in different scenarios and in varying circumstances. 

 
Furthermore, this paper also addresses the purpose for which mobile wireless services are often used. The purpose has been 
divided into two – Work and Personal. An assessment is also made to understand how happy users are with their current data 
plan and whether the cost strikes a balance with the benefits they enjoy.  

 
DATA COLLECTION 

The data was collected as part of the Worldwide Mobile Data Services Survey. Both paper-and-pen and web-enabled versions 
of data collection instruments were used to collect data in Singapore for the pilot run before collecting data from the other 
countries. The online questionnaire adopted from [16] was posted during the 2009-2010 period using a professional version of 
the SurveyMonkey tool. Only users with prior MIDS experience were asked to participate, and their user profiles were 
subsequently used as a check of their internet experience. After the pilot run, more data were collected in Finland, the USA, 
Korea and Taiwan with paper-and-pen questionnaires and almost a full response rate was achieved in each country, perhaps 
due to the attraction of receiving pre-paid mobile services cards. 
 
However, the entire procedure of data gathering and questionnaire preparation is beyond the scope of this project. All this work 
had already been carried out by Sharma, Li and Govindraj as part of their paper “Adoption of mobile internet devices and 
services: A multinational study” [15]. So, the existing data set for Singapore were used throughout the course of this research.  

 

DATA MINING AND ANALYSIS 

Tools/Software used 
To get reliable results in terms of both statistical analysis and visualization, a mixture of tools has been used. Data Clexansing, 
Correlations and Linear Regression have been carried out in SPSS Statistics. For the purpose of visualizations, Tableau has 
been used. Structured Equation Modeling has been implemented in R programming. 
 

Data Cleansing 

Given that the study involved survey data, there were a lot of missing values in the data set. The missing values may be due to 
respondents dropping out in the middle of the survey or deliberately not answering a specific set of questions. So, data 
cleansing and the very process of going about this facilitated reliable and statistically significant results.  
 
Substituting null and missing values with the mean and median will not practically make sense with this kind of data set 
because, firstly, this is a survey data with a wide number of data points and, secondly, the missing data per variable was found 
to be 22%. Hence the end result will not be accurate enough so as to be measured and to give recommendations. So, missing 
data in this case, has been dealt with by putting into effect the concept of Multiple Imputation by means of Linear Regression 
in SPSS. According to Little RJA & Rubin DB (2002), Multiple Imputation is the most powerful and accurate method to be 
dealing with incomplete data in a survey data set. Application of the technique requires three steps: imputation, analysis and 
pooling (Stevfan Burren, 2011).  

 
1. Imputation: Impute (=fill in) the missing entries of the incomplete data sets, not once, but m times (m=5 in our case). 

Imputed values are drawn for a distribution (that can be different for each missing entry). This step results is m 
complete data sets.  

2. Analysis: Analyze each of the m completed data sets. This step results in m analyses. 
3. Pooling: Integrate the m analysis results into a final result. Simple rules exist for combining the m analyses. 

 
In this case, the number of iterations was set to 5 and the type of multiple imputation was set to Linear Regression. This way, 
each missing variable selected was iterated 5 times. While doing an analysis, we get an option called ‘Pooled Data’ which 
conglomerates the results of all five (5) iterations and give the average values.  
 
Before going about the process of multiple imputations, there were two other aspects that had to be considered. Firstly, the 
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Little’s MCAR test was conducted on the data set to observe whether the missing data was a random phenomenon or it 
followed a pattern. The results revealed that the missing data was not at all random and that it did follow a pattern. For 
example, a certain specific set of questions was completely unanswered, and this was repetitive for many users. Secondly, 
random numbers needed to be generated, so that they could be used for substituting values. The Mersenne Twister Random 
Number Generator algorithm was used to facilitate the process.  

 

VISUALIZATIONS 

The following (Figure 2) is the visualization that depicts various wireless services that people tend to use at home, in public, as 
well as on the go.  
 

 
Figure 2: Visualization of various Home, On the Go and Personal services 

 
This figure reveals that Emails/SMS are the most heavily used services that are used in all places. They constitute 28 – 35 % of 
the usage. It is closely followed by Browsing as well as Social Networking that range from 11 – 13 % of usage. The usage of 
GPS and Maps accounts for 17% when people are ‘On the Go. This indicates the possibility of a considerable number of 
people using maps and GPS for navigation during transit 

 
The following visulization (Figure 3) depicsts how often (measured in percentage) various mobile wireless services are used 
by people. These results can, in fact, act as a catalyst to the previous visulization result that details various services used by 
prople at different places. The following is more generalized in its approach.  
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Figure 3: Visualization of wireless services that are often used 

 
Results reveal that Email and social networking services are the most often used and they constitute about 68%. It is closely 
followed by communication as well as web browsing that add up to 61% and 60% each respectively.  

 
Singaporeans seem to be ardent news readers, and statistics reveal that they use mobile internet services more for gaining 
access to News services. This figure comes to 55%. Games and information services fall next in line and they constitute 52% 
and 50% respectively. All these visuals reveal that Singaporeans rely heavily on using mobile wireless to access major day to 
day services such as Emails, Social Networking, News and Games form.  

 
An assessment was made between the Cost of the current data plan and the benefits. Users were asked if they were able to 
strike a balance between the data plan costs as well as the benefits they gained. Figure 4 represents this assessment. 
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Figure 4: Visualization of Cost of Current Data Plan versus Benefits 

 
Users were asked to answer on a scale of 5 ranging from Very Reasonable, Reasonable, Ok to very high. For the purpose of 
ease, both Reasonable and Very Reasonable have been added together, and it has been put under the variable ‘Reasonable’. The 
visual reveals that more than half the users were happy, though not great, when they compared the cost with the benefits. Both 
Ok and Reasonable put together comes to 57%, which is the total number of people are who say that there is a decent balance 
between the cost of their data plan and the benefits they enjoy.  

 
However 16% of the respondents think that their data plan cost is way too high when compared with the benefits they enjoy. 
And 27% of people think that the cost is somewhat high, though not very high in comparison to the benefits. It is possible that 
these segments of people have different data providers, and the varying costs can be attributed to this factor.  

  
Having observed the various commonly used wireless services and also how users perceive costs of their data plan to the 
benefits, it would be apt to analyze if users pay for applications and content on their smart phones and, if they do pay, the 
purpose for which they primarily pay for getting applications and content. Purpose in this case is – Work, Personal and 50/50 
Work and Personal. The following visual (Figure 5) plots the purpose/type (Work, Personal) of the wireless service and the 
amount.  
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Figure 5: Visualization of purpose/type of wireless service and the amount 

 
It is observed from Figure 5 that people end up buying applications and content on their phones more for Personal reasons than 
for Work. However, the difference in the amount spent between the two is not so high. The difference is $56.  

 
On the other hand, it seems like people do keep both Personal as well as Work at an equal level. This is because the amount 
spent for both Personal as well as Work reasons is $603.  

 
STATISTICAL DATA ANALYSIS 

Correlation Analysis 
A correlation analysis was carried out between the motivation to buy a smartphone, which can be related to mobile device 
adoption and the various utilitarian and hedonic and social as well as mobile device attributes. The main purpose of this 
analysis was to find out if users in Singapore placed any value on a specific wireless service before they actually bought a 
smartphone, and whether any of the attributes played a major role for users in Singapore towards adopting a mobile device. 
The correlation results are in Appendix 1(a) 

 

I have used Spearman’s Rho correlation in this case instead of the usual Pearson correlation. It is a widely accepted fact that 
Spearman’s Rho is the correlation that has to be used while dealing with date that has been extracted through surveys.  

 
The results explain that there is no correlation between social, hedonic and utilitarian attributes and mobile device adoption. 
However, there is just variable that is correlated to the motivation to buy a smart phone. The variable, MotSp_wifienabled, 
which is a mobile device attribute, is correlated to the value placed on buying mobile apps. The correlation is significant at the 
0.05 level. This can be attributed to the fact that customers in Singapore do not place any value on a wireless service when they 
purchase a smartphone. The only important criterion for them is to buy mobile applications and for that reason, the smartphone 
has to be Wi-Fi enabled.  

 
Linear Regression 

A linear regression analysis was performed with a mobile device attribute being the dependent variable - MotSp_Internetaccess 
(Motivation to buy a smartphone with internet access). The independent variables used were how users perceived various 
wireless services on the basis of circumstances; how often they are likely to use it and how valuable they find these services. 
The circumstances they use are mainly social attributes, and the other variables can be related to the hedonic and utilitarian 
attributes of the customer. The main aim of this analysis was to find out those variables that are significantly related to the 
target variable. In this case, the primary aim was to identify what variables are significantly related to the user’s motivation to 
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buy a smartphone on the basis of Internet Connection. There were 8 models generated in the process. The results are in 
Appendix 2(a).  
 
The ‘F’ statistic for entry was set to 0.05 and for removal was 0.10. The adjusted R Square of the model was 38%. So this 
explains that the model is 38% accurate. All the variables in the final model were significantly related to the target variable 
since the ‘Sig’ value for all variables was less than 0.05 and, in fact, less than 0.01. Two social attributes and two hedonic 
attributes were found to be positively correlated to the target. So, in total, four variables were positively correlated to the 
dependent variable – Circumstances likely to use wireless in family situations, Circumstances likely to use wireless during a 

vacation, Often use wireless for entertainment, Sports. Table 1 summarizes positively-related variables and the ‘B’ values in 
the final model. 

 
Variables  Unstandardized Coef (‘B’ Value) 

CircumstanceslikelyuseWl_familySitu 0.184 
ImpWlServ_Sports 0.144 

CircumstanceslikelyuseWl_vacation 0.144 
OftenUseWl_entertainment 0.179 

Table 1: Table summarizing positively related variables and the ‘B’ values in the final model 

 
Another linear regression analysis was performed with the dependent variable being Maxmonthlyfee_Wlserv (Maximum 
monthly fee for wireless services). The independent variables used were how users perceived various wireless services on the 
basis of circumstances; how often they are likely to use it and how valuable they find these services. The main aim of this 
analysis was to find out those variables that are significantly related to the target variable. In this case, the primary aim was to 
identify what variables are significantly related to the user’s monthly fee for wireless services. There were 11 models generated 
in the process. The results are in Appendix 2(b). 

 
The ‘F’ statistic for entry was set to 0.05 and for removal was 0.10. The adjusted R Square of the model was 40%. So this 
explains that the model is 40% accurate. All the variables in the final model were significantly related to the target variable 
since the ‘Sig’ value for all variables was less than 0.05 and, in fact, less than 0.01. In this instance, hedonic, social as well as 
utilitarian attributed were found to be significantly correlated to the target. So, in total four variables were positively correlated 
to the dependent variable – Use Web browsing for personal or work, Circumstances likely to use wireless while driving, Likely 

to use wireless services to manage finances, Games. Table 2 summarizes positively-related variables and the ‘B’ values in the 
final model. 

 
Variables  Unstandardized Coef (‘B’ Value) 

UseWlPersorWork_Webbrowsing 2.299 

CircumstanceslikelyuseWl_driving 3.646 
LikelyUseWl_managefinances_pers 2.812 

ImpWlServ_Games 2.130 

Table 2: Table summarizing positively related variables and the ‘B’ values in the final model 

 
For example for every 1 unit increase in the UseWlPersorWork_Webbrowsing, there will be a 2.299 increase in the max 
monthly fee for wireless services. Similarly, in the previous linear regression analysis, for every 1 unit increase in the usage of 
wireless services for entertainment, there will be a 0.179 increase in the motivation to buy a smartphone. 

 
Structural Equation Modeling 
A Structural Equation Model was constructed in ‘R’ with Maxmonthlyfee_Wlserv (Maximum monthly fee for wireless 
services as the dependent variable). The lavaan () package was used for the same. Lavaan is the latest and powerful package in 
‘R’ for structural equation modeling. All the variables that figured in the final equation in the linear regression analysis were 
used as the independent variables in this case. The analysis results are in Appendix 3(a). The ‘P’ value (Chi Square) obtained is 
0.000, which means that the model is statistically significant in explaining the target variable.  
 

It is significant that no variable in the model were significantly correlated with the dependent variable in the SEM analysis. 
This means that no one variable was found to be statistically significant to the target. (No variable has Sig value of less than 
0.05). This can be related to the fact that there is no user perceived wireless service that influences the monthly fee that they 
are willing to pay for wireless services.  
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However, according to Gefen et al, the SEM model contains two inter-related models – the measurement model and the 
structural model. The measurement model defines the constructs (latent variables) that the model will use, and assigns 
observed variables to each. The structural models then define the causal relationship among these latent variables. In this 
research paper, there are no well-defined constructs or latent variables that can be effective enough in the SEM model so as to 
put them in and examine causal relationships among the variables. In this case, both the linear regression models will suffice, 
and they stand to explain how mobile adoption rates with how users perceive various social, hedonic as well as utilitarian 
attributes.  

 
CONCLUSIONS AND RECOMMENDATIONS 

The following conclusions may be drawn from the above analysis: 
 
This research establishes that users in Singapore do not place any value on a wireless service while purchasing a smartphone, 
while they place value on social benefits primarily, and a few hedonic as well as utilitarian benefits. However, the larger 
picture reveals that purchasing a smartphone only depends on the purchasing power which in turns depends on the annual 
household income. Similarly, the ability to pay for wireless services does not depend on a number of significant variables that 
can be attributed to user’s perception of wireless services. The fact that emerges, therefore, is that Singaporeans do not place 
any value on wireless services either when they purchase a smart phone or when they pay their wireless bill every month.  

 
Secondly, M-commerce and E-commerce services do not even figure among the top 5 most often used wireless services on the 
mobile, and they are not preferred services that people use in different walks of life. Moreover, considering the fact that 
Singapore leads Asia in Mobile Commerce, these statistics are rather surprising. The low percentage in usage of E-commerce 
and M-commerce may be due to the survey having been conducted in 2010 when the market did not have a wide variety of 
players who catered to customers’ personalized needs in the e-commerce space. 

 
However, since purchasing power is what matters most when it comes to Singapore users, this aspect can take the GDP of the 
country to the next step. A survey conducted by Deloitte in 2012 states that Singapore’s overall mobile telephone penetration 
had passed the 150% mark and was close to 8 million subscribers by 2013. The country’s 3G market continues to be the 
strongest component of the mobile sector with around two-thirds of all mobile subscribers being 3G (Deloitte, 2012) 

 
The findings of this research are considered to be extremely useful in rapidly developing economies such as India. According 
to a survey analysis conducted by GSMA on the mobile economy in India, India’s citizens rely on mobile technology and 
mobile-enabled services to a significant degree that few would have predicted just a few years ago. With nearly 900 million 
mobile connections across the country, India represents a quarter of all mobile connections in Asia Pacific, and this figure is 
expected to rise to 1.16 billion by 2017. By 2020, mobile connections could contribute almost $400 billion to India’s GDP, 
creating 4.1 million additional jobs, and generating significant contribution through infrastructure investment (US $9 billion) 
and public funding (US $34 billion).  

 
Nevertheless, India still lags behind the world’s major economies in mobile maturity and penetration. Network investment by 
mobile operators is held back by low tariffs due to the market conditions, an unusually high level of competition, and the 
financial burden caused by government policies that channel funds away from the sector, such as the high cost of access to 
spectrum. Indian operators are amongst countries that have the highest debt and lowest profitability ratios in the Asia Pacific 
region. This affects their ability to upgrade consumer services, meet demand in highly populated urban areas and expand 
networks to provide coverage to people living in rural areas (GSMA Mobile Economy: India 2013). With such statistics that 
reveal development of the Indian economy alongside mobile wireless services at such a staggering rate, it is always important 
to measure customers and how they perceive mobile wireless services in different scenarios. And to assist in the measurement 
purpose, a research study such as this can help in differentiating the development of the country’s economy and how usage of 
mobile wireless services influence the same.  

 

ACKNOWLEDGEMENTS 

The research reported on in this paper (including the Singapore component of the Worldwide Mobile Data Survey) is part of 
the ongoing activities of the Special Interest Group on Interactive Digital Enterprise (SIGIDE) and funded by the National 
Research Foundation of Singapore. Many thanks are due to Professor Ravi Sharma who helped us in providing sufficient 
readings as well as cleared the air on many complex issues during the course of the research.  
 

REFERENCES 

[1] Davis, F.D. (1989) ‘Perceived usefulness, perceived ease of use, and user acceptance of information technology’, MIS 

Quarterly, Vol. 13, No. 3, pp.319–339. 
[2] Davis, F.D., Bagozzi, R.P. and Warshaw, P.R. (1992) ‘Extrinsic and intrinsic motivation to use computers in workplace’, 

Journal of Applied and Social Psychology, Vol. 22, No. 14, pp.1111–1132. 
[3] Ericsson (2012) ‘Traffic and Market report, on the pulse of the Networked Society’, available at 

http://www.ericsson.com/res/docs/2012/traffic_and_market_report_june_2012.pdf 



Ramanujam & Sharma 

The Fourteenth International Conference on Electronic Business & 

The First Global Conference on Internet and Information Systems, Taipei, December 8-12, 2014 

50 

[4] Ganesh Chandrasekar & Ravi S Sharma. (2010), ‘Analysing knowledge disparity and value creation: towards a K-Gini 
coefficient’, International Journal of Knowledge-Based Development, Vol. 1, No. 3, pp. 242-262. 

[5] GSMA (2012) Asia Pacific Mobile Observatory, ‘Driving Economic and social development through Mobile Broadband’, 
available at http://www.gsma.com/publicpolicy/wp- content/uploads/2012/04/amofullwebfinal.pdf 

[6] Giddens, A. (1984) The Constitution of Society: Introduction of the Theory of Structuration. University of California Press, 
Berkeley. 

[7] Hicks, R. (2010) ‘Can mobiles close the digital divide?’, Future Gov., Vol. 7, No. 1, pp.66–68. 
[8] ITU (2010) Measuring the Information Society, ‘International Telecommunication Union’, available at 

http://www.itu.int/dms_pub/itu-d/opb/ind/D-IND-ICTOI-2010-U2-SUM-PDF-E.pdf 
[9] ITU (2011) ICT Data and Statistics Division Telecommunication, ‘Development Bureau International Telecommunication 

Union’, available at http://www.itu.int/ITU-D/ict/facts/2011/material/ICTFactsFigures2011.pdf 
[10] ITU (2010) The World in 2010: ICT Facts and Figures (The Rise of 3G), ‘International Telecommunications Union’, 

Geneva, Switzerland, available at http://www.itu.int/ITU-D/ict/facts/2011/material/ICTFactsFigures2010.pdf 
[11] Johnson, E. and Payne, J. (1985) ‘Effect and accuracy in choice’, Management Science, Vol. 31, No. 4, pp.395–414. 
[12] Kim, B. and Han, I. (2009) ‘What drives the adoption of mobile data services? An approach from a value perspective’, 

Journal of Information Technology, Vol. 24, No. 1, pp.35–45. 
[13] Kim, H., Chan, H. and Gupta, S. (2007) ‘Value-based adoption of mobile internet: an empirical investigation’, Decision 

Support Systems, Vol. 43, No. 1, pp.111–126. 
[14] Ravi S. Sharma, HaoXiaoming (2013) The International Journal of Technology, Knowledge, and Society, Volume 8, Issue 

3, 2013, http://techandsoc.com/, ISSN 1832-3669, © Common Ground, Ravi S. Sharma, HaoXiaoming. 
[15] Sharma, R.S., Li, E.Y., and Govindraj, R. (2014) ‘Adoption of Mobile Internet Devices and Services: A Multinational 

Study, ’ International Journal of Information Systems and Management, Vol. 1, Nos. 1/2, pp. 60-82.. 
[16] Sharma, R.S. and Felix, L.S. (2008) The Worldwide Mobile Data Services Study (WMDSS), ‘2008 Singapore Survey and 

Results’, SSRN Document dated December 1, available at http://ssrn.com/abstract=1329873 (accessed 6 October 2013). 
[17] Ravi S. Sharma, (2007) ‘Leveraging Growth with Knowledge Management – a case study of Tata Consultancy 

Services’, Journal of IT Case and Application Research, 9 (4), pp. 29-65. 
[18] Ravi S Sharma and Intan Azura Mokhtar, (2005/2006) ‘Bridging the Digital Divide in Asia - Challenges and 

Solutions’, International Journal of Technology, Knowledge and Society, 1 (3), pp.15-30. 
[19] Ravi S. Sharma & Vironica Djiaw. (2011) ‘Realising The Strategic Impact Of Business Intelligence Tools’, VINE – the 

journal of information and knowledge management systems, Vol. 41 No. 2, pp. 113-131. 
[20] Shi, C.K., Hao, X.M. and Sharma, R.S. (2010) ‘A cross market study of mobile data services and devices’, Proceedings of 

the 5th IEEE International Conference on the Management of Innovation and Technology, 2–5 June, Singapore. 
[21] Shi, K.C., Hao, X.M. and Sharma, R.S. (2009) ‘Why consumers purchase new mobile phones? Modeling the process of 

decision-making’, paper presented at the 8th Global Mobility Roundtable (GMR), 1–3 November, Cairo, Egypt. 
 
  



Ramanujam & Sharma 

The Fourteenth International Conference on Electronic Business & 

The First Global Conference on Internet and Information Systems, Taipei, December 8-12, 2014 

51 

APPENDIX 
1(a) 

 

 
 
2(a) 

 

 
 

 
 

 

 

  



Ramanujam & Sharma 

The Fourteenth International Conference on Electronic Business & 

The First Global Conference on Internet and Information Systems, Taipei, December 8-12, 2014 

52 

2(b) 

 

 
 
3(a) 

 

>summary(fitmodel,standardized = TRUE,fit.measures=TRUE) 
lavaan (0.5-16) converged normally after 102 iterations 
 
 Number of observations              200 
 
 Estimator                     ML 
 Minimum Function Test Statistic       105.146 
 Degrees of freedom                44 
 P-value (Chi-square)              0.000 
 
Model test baseline model: 
 
 Minimum Function Test Statistic       211.289 
 Degrees of freedom                55 
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 P-value                    0.000 
 
User model versus baseline model: 
 
 Comparative Fit Index (CFI)          0.609 
 Tucker-Lewis Index (TLI)            0.511 
 
Loglikelihood and Information Criteria: 
 
Loglikelihood user model (H0)       -3555.806 
Loglikelihood unrestricted model (H1)   -3503.233 
 
 Number of free parameters             22 
Akaike (AIC)                7155.613 
 Bayesian (BIC)               7228.176 
 Sample-size adjusted Bayesian (BIC)     7158.478 
 
Root Mean Square Error of Approximation: 
 
 RMSEA                     0.083 
 90 Percent Confidence Interval     0.063 0.104 
 P-value RMSEA <= 0.05             0.005 
 
Standardized Root Mean Square Residual: 
 
 SRMR                      0.087 
 
Parameter estimates: 
 
 Information                 Expected 
 Standard Errors               Standard 
 
Estimate Std.err Z-value P(>|z|)  Std.lv Std.all 
Latent variables: 
 Maxmonthlyfee_Wlserv =~ 
ImpWlSrv_wthr   1.000                0.146  0.118 
LklyUsWL_mng_   6.820  4.766  1.431  0.152  0.996  0.820 
WLImpntrmsfV_   0.253  0.559  0.452  0.651  0.037  0.039 
UsWlPrsrWrk_w  -0.562  0.877  -0.641  0.522  -0.082  -0.058 
VlblWlCmm_scl   0.732  0.806  0.909  0.364  0.107  0.094 
AccssWl_rmtcc   1.203  1.035  1.162  0.245  0.176  0.154 
CrcmstncslWL_   0.417  0.730  0.571  0.568  0.061  0.050 
CrcmstncslWL_   2.103  1.608  1.308  0.191  0.307  0.233 
LklyUsWL_mng_   5.970  4.135  1.444  0.149  0.872  0.662 
ImpWlSrv_vdcl   2.518  1.874  1.344  0.179  0.368  0.269 
ImpWlServ_gms   2.484  1.888  1.316  0.188  0.363  0.240 
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APPLICATION OF SAAS TO INTERACTIVE MEDIA MARKETING IN PUBLIC 

TRANSPORTATION 

Shih-Yang Lee, National Chengchi University, Taiwan, omniad@omniad.com.tw 
Eldon Y. Li, National Chengchi University, Taiwan, eli@calpoly.edu 

 

ABSTRACT 

How to render the benefit of advertisement is a question difficult to be answered in the out-of-home advertising industry. With 
the advance of information technology this question can be answered efficiently and effectively. Moreover, with the innovation 
of gamification [5], a brand vendor can interact with its consumers directly. For media companies, they not only have to 
provide innovative applications to attract the attention of consumers but also to serve multiple advertisers simultaneously in the 
same time. In this paper, we introduce a “software as a service (SaaS)” architecture [1] of interactive marketing media to solve 
the problem of providing interaction between brand vendors and consumers simultaneously in the cloud computing 
environment. According to prior research [3], advertisers can benefit from their scalability and foci on core competencies with 
a cloud service. 
 
In the proposed system architecture, a series of interactive activities can be designed by an advertiser with high flexibility. The 
activities can be initialized with any traditional or digital signage when the attention of a consumer is caught. An instruction of 
online interaction with any smartphone can be provided in the signage. The consumer can follow the instructions to interact 
with the advertisers or to place orders online immediately. Since the whole system was designed as an interactive SoLoMo 
application, various multimedia content databases can be plugged in as data sources, including geographic, game, and video 
stream databases. The system was designed with three layers (presentation, domain, and data) distinctively according to Fowler 
[2]. 
 
We follow the seven guidelines suggested by Hevner et. al. [4] in the paradigm of design science research. These guidelines, 
including design as an artifact, problem relevant, design as a search process, research rigor, design evaluation, research 
contributions, and communication of research, provide us a rigorous process when developing a brand new information system 
or solving an existing problem with a new way [4]. We evaluated the proposed SaaS architecture with three scenarios and a 
benchmark comparison. 
 
The contribution of our work lies in that we provide a systematic framework of value co-creation among media owners, 
advertisers, and consumers. The advertising activity can be interesting, economic, and flexible on scale with the help of cloud 
computing. 
 
Keywords: SaaS, design research, marketing media, gamification, cloud computing. 
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APPROXIMATE ANALYTICS FOR THE CLOUD 
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ABSTRACT 

We model the cloud as a network of servers holding large XML trees, where the communication costs between servers are high 
and the local computations costs are low. We propose a general method, StatsReduce, which combines some statistical 
information of the data on each server and construct a global statistics for the combination of the trees. We show how to use 
this global statistics to approximately answer Analytics queries on the global data, in the case of a composition of trees. The 
value of new services on the cloud is dependent on the efficient estimation of Analytics queries with methods such as 
StatsReduce. 
 
Keywords: Cloud, approximation, analytics. 
 

INTRODUCTION 

We introduce a model of the cloud as a network of servers where each server holds a large XML tree t as in Figure 1. Servers 
can exchange information but the communication cost is large, whereas the computation cost on each server is small. There is 
a canonical way to compose these trees ti with distinguished elements and obtain a large tree T, which we view as the big data. 
Figure 2 gives an example of such compositions. 
 
In this model, we can do all the classical operations on each server, but we can only do limited operations between servers, i.e. 
exchange very limited data. We study OLAP (OnLine Analytical Processing) queries over the large T and we can prove that the 
servers must exchange large amount of data in order to answer such queries. Assume the tree t1 stores sales records of complex 
products and an OLAP query such as the analysis of the total sales per country, whose answer is a distribution with support a 
set of country. The exact answer may be the distribution  China: 0.5, U.K. 0.3, U.S. 0.2, represented as a piechart in Figure 4. 
 
How could we answer Analytics queries on the large T, such that each server exchange only a finite amount of information? 
We show that it is feasible if we relax the exact answer for approximate answers. If we compute the distribution  China: 0.49, 

U.K. 0.31, U.S. 0.2, the relative error with the exact distribution is 0.02, the L1 distance between the two distributions. The 
question we study is the following: given some precision ε, can we ε-approximate OLAP queries on T such that each server 
exchanges a finite information with the other the servers ? 
 
We propose a general method where each server computes some statistics of its data, and the servers only exchange these 
statistics. We use the term  StatsReduce in [3], to contrast the method with the MapReduce method where big data are 
Mapped on servers and computations are Reduced along the networks.  
 
We argue that Business models for the cloud need these techniques, as Analytics queries on the large T are very important and 
real communication costs are large. We use various models of approximate computations. Boolean queries are approximated as 
in Property Testing [1,2] for the Edit distance, Unary queries for Xpath queries are approximated as densities and OLAP 
queries are approximated as distributions. 
 
In the first section, we describe our model of the cloud and the StatsReduce method. In the second section we study the 
approximation of OLAP queries and we conclude in third section. 

 

MODELS OF THE CLOUD 

In our model, a network of servers defines a big data T, as the composition of local data. In this setting, the local data is a tree ti 
which we compose as larger trees in Figure 2 or as DAG (Directed Acyclic Graphs) in Figure 3. We use samples of the tree 
with some specific relationships.. A sample is a random subtree at depth k when the root is taken uniformly over the nodes of 
the tree, and where the depth is the distance over the vertical and horizontal axes. Given two samples s1 and s2 either there are 
on the same paths and one is the ancestor of the other (the vertical order <v ), or one is on a path which precedes the other (the 
horizontal order <h ). 
 
We keep N samples, where N is independent of the size n but depends on the precision ε. Figure 1 shows a large XML tree 
with two distinguished leaves and 5 samples, in the order of the document. Notice that s1<h s2 and s2<v s3 and the union of the 
two orders is a total order. Distinguished leaves are some specific samples which allow the composition of trees. If t1 is a tree 
with 2 distinguished elements, t2 and t3 two trees, then T= t1 (t2 , t3 ) is well defined. It is the tree t1 where the first distinguished 
element is replaced by the root of t2 and the second distinguished element is replaced by the root of t3 . 
 
This model is realistic if we stream a large XML tree. We can save N samples and their relationship online. We use a variation 
of the Vitter’s reservoir sampling [4], keep a list of N selected nodes, and keep a stack for each path of the tree. When we start, 
the list contains the N-th first nodes. When we encounter the i-th new node (open tag) where i>N, we choose to keep it with 
probability i/N. If we keep it, we remove one of the nodes in the list with probability 1/N and replace it with the new node. We 
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know the vertical and horizontal relationships of this new node with its predecessors, looking at the stack of the current path. 
The stack will allow to maintain the subtree at depth k from a node and to sample more nodes between this node and the root 
of the tree . Distinguished leaves are kept as samples, i.e. with their vertical and horizontal relationships. 
 
 

 

 
 

 

These samples with their relationships can be thought as a statistical representation of a large tree. The main result is that we 
can combine these statistics, as we build big trees T by composition of large trees, as T= t1 (t2 , t3 ) in Figure 2, and define a 
statistical representation of T. 
 
The StatsReduce method [3].  

Given a composition of trees, such as the one given in the Figure 2, how do we combine statistics? We need a robust 
representation such that small editions (insertions, deletions of nodes and edges) do not change the statistics. For each tree ti 
the statistical representation is a graph Gi whose set of nodes is the set of samples, with two binary relations, the horizontal 
order <h and the vertical order <v . A spanning tree for G with the relation between si and si+1 allows to reconstruct Gi . 
 
Two trees close for the Edit distance will have close densities for p sequences of subtrees of depth k, for p=1,2,… 

 

 
 

Given a composition  T= t1 (t2 , t3 ) as in Figure 2, assume ti of size ni has Ni samples and their relationships. Let μ=Mini { Ni / 
ni }, i.e. the minimum sampling rate in t1 ,t2 , t3 . Assume t1 has the minimum μ. We can then uniformy remove some of the 
samples in t2 , t3 in order to have the same rate in all the trees. If t2 has 1000 samples and we only need 500, we randomly select 
them among the 1000s. The new graph GT can then be built as the distinguished elements of G1 are replaced by the roots of G2 
and G3 and we extend the vertical and horizontal orders. We write GT = G1 (G2 , G3 ). This construction guarantees that: 

1t

2t

3t

Figure 2:  Tree of trees 

Figure 1: 5 samples and 2  Distinguished leaves 
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 The samples are uniformly distributed in the composition 
 The relationships between two nodes of GT is uniquely determined. 

 
If we compose the trees as in Figure 3, we build a DAG (Directed Acyclic Graph), and we can similarly compose some 
statistics. 
 

 
 

 

2. APPROXIMATE ANALYTICS QUERIES 

 

We first describe the classical OLAP queries on a tree T in this context, describe some examples and discuss the StatsReduce 

method which will produce approximate answers when servers exchange some finite information only. 
 
Classical OLAP queries.  

An OLAP query is specified by: 
 A selection of the nodes: Xpath queries such as /a or /a//b are standard selection queries, 
 Dimensions: Labels with discrete attribute values: Country with attributes values such as {China, U.S., U.K.}, 
 Measures and Operators: Labels with numerical values such as <Sales value=120.5> and an Operator (Sum). 

 
The answer to an OLAP query is a distribution defined as follows: we first select the set S of nodes which satisfy the selection 
criterium. We then partition S according to the attribute values of the dimension. For each node of the partition we take the 
sum of the measures. The distribution is then obtained with support the set of attribute values and probability the relative sum 
of the measures. 
 
A sample is a subtree si at depth k with several nodes with labels and attributes. We distinguish the labels with discrete 
(possible dimensions) from the labels with numerical attributes (possible measures). 
 
Examples.  

Consider t1 as a sequence of sales records, with labels such as Product, Type, Country, Sales. The label Type has a discrete 
attribute value, in {hardware, software}, Country has a discrete attribute name in {China, U.S., U.K.}, and Sales has a 
numerical attribute price in [0,1000].  We can then ask for the Analysis per Country (dimension) of the total Sales (measure) 
of Type hardware (selection) products. A possible result could be China: 0.5, U.K. 0.3, U.S. 0.2 also given in Figure 4. 
 
If some of the products may contain other products, we may have the situation of Figure 2 where t2 and t3 represent similar 
records of nested products. In this case, we may ask for the analysis of hardware products per Country, which contain a 
subproduct made in China. It is a typical selection Xpath query of the type /Type[hardware]//Product/Country[China] and it is 
far more difficult to evaluate in this model, as the servers may need to exchange large data . 

 

If the Sales records in t1 also contain a label Clients, it is entirely feasible to have the label node Type pointing to a node in t2 
and the label node Clients pointing to a node in t3 . We have then a Directed Acyclic Graph (DAG), as in Figure 3. 
 

1t

2t 3t

Figure 3:  DAG of trees 
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Approximate Analytics with the StatsReduce method.  
We assume that the graph GT is built on the server which contains the root of the large tree T. Only some finite information (Gi ) 
is exchanged between the servers because the number of samples Ni is independent of ni, the size of the tree. Each sample s of 
GT may contain numerical attributes and we can evaluate an OLAP query on the samples by doing: 

 A selection on the nodes of GT for the Xpath query 
 A partition on the selected nodes of GT on the dimensions 
 An Aggregation of the measures on the samples of the partition. 

 
We then obtain a distribution as an answer. How can we evaluate if it is a good approximation of the exact answer? The first 
necessary condition is to have a large set of nodes after the selection. If it is not the case, no guarantee can be given to the 
method. If we have a large set of nodes after selection, we can then show that each component of the distribution will be close 
to its mean, the real answer. A Chernoff-Hoeffding bound will guarantee that very few samples will suffice to make the error 
smaller than ε/D. With D distinct non zero components, we apply a Union bound and prove that the global error is less than the 
precision ε. 
 
Examples(continue) .  

For the approximate Analysis of T= t1 (t2 , t3 ) per Country (dimension) of the total Sales (measure) of Type hardware (selection) 
products, we construct GT and apply the selection. If the relative density of the nodes is large, we partition the selected nodes 
and take the sum of the measure (Sales prices) on the samples. For the analysis of hardware products per Country, which 
contain a subproduct made in China, we proceed similarly.  
 
In practice, suppose we fix some general sample rate, for example 10-4. On a tree ti of size 108, we have 104 samples. If we fix 
k = 4, the number of distinct subtrees among the 104 is an important parameter If there are all different, we are close to random 
data with no interest. In a real situation, we would have 3. 103 distinct samples, hence 7. 103 repetitions which would provide 
meaningful estimates of densities of p samples in some order. These density vectors have huge dimensions, but are sparse: 
most of the coefficients of these vectors are 0 or very small, so we can still reduce the support to its essential part, by ignoring 
the small coefficients. We may also concentrate on samples with specific labels at the root, reducing the support even more. 
The useful support size could be 500 for pairs of samples (necessary for the Xpath selection a//b). If we have a cluster with 100 
nodes, the size of the big data T would be 1010 and the servers would exchange vectors of size 3. 103. Within 100 steps we 
have the global statistics of T. The method would therefore give some estimate to many analytic queries. 
 

CONCLUSION 

The development of new services for the cloud requires a technology for Analytics queries over a combination of data hold on 
each server. We studied the case of trees with distinguished elements which compose to a large tree T, and showed how to use 
Ni samples on server i, to build a statistical representation Gi such that these representations compose. We built the graph GT 
when T= t1 (t2 ,t3 ). Given an OLAP query on T, we construct from GT an approximate answer, and the servers only exchange 
statistics, hence a small amount of information. This StatsReduce method can be applied to other contexts. 
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ABSTRACT 

Like most entrepreneurs, data center operators pursue goals like profit-maximization and improvement of the company’s 
reputation. Part of those aims is to guarantee a given quality of a service. These quality characteristics are specified in a 
contract, the so called service level agreement. The central part of this agreement are the non-functional characteristics of an IT 
service. The most important of these properties is the availability of the system. To comply with the requirements for 
availability, data center operators can use virtualization technologies. Regarding the performance of different virtualization 
solutions, there is still lack of easy prepared information about the different solutions. Therefore, the goal of this paper is to 
introduce a model, which represents the influence of features of different virtualization technologies on the availability of the 
data center’s IT services. At the same time, the paper points to possible problems and sensitizes for disadvantages of 
virtualization. Thus, the result of the paper is to improve the transparency for opportunities and risks of data center 
virtualization, especially in relation to system availability. 
 

Keywords: IT service, quality of service, service level agreement, availability, data center, virtualization, cloud computing  

 
INTRODUCTION 

Companies like Amazon or Google operate comprehensive server environments in order to offer IT services to their customers. 
These data centers offer IT services e.g. in the form of infrastructure. Thus, they provide, for example, the processing power 
required for the operation of web pages [1][2]. Companies like Dropbox offer IT services themselves, but do not have their 
own infrastructure. Instead of that they use the infrastructure of an external provider like Amazon Web Services (AWS) with 
the Amazon Elastic Compute Cloud (EC2) [3]. Amazon, as a provider of data center services, has several goals like 
profit-maximization or improvement of the company’s reputation [4][5]. In order to achieve these goals, the compliance of a 
given service’s quality guarantee to the customer is a key factor [6]. For this purpose the so called service level agreements 
(SLA) determine functional- and non-functional properties, lease terms, pricing and regression rules [5]. The SLA contracts 
rights and obligations of both the service provider and the service customer. The central non-functional property is the 
availability of the system, because it is the prerequisite for all other properties of a service [1][6][7][8][9][10]. Amazon EC2, 
for instance, guarantees an availability of 99.95% per year [11]. If this target is not met, customers get a discount of 10% 
according to the SLA (Amazon Web Services 2014). Thus, the achieved service level regulates the pricing and possible 
damage claimed by the customer. The IT Infrastructure Library (ITIL) says that the objective of the IT service area is to 
provide high-quality service at the lowest possible price [12]. Therefore, IT service providers are faced with the challenge to 
guarantee the SLA, while realizing a cost-minimal resource consumption. To meet this requirement they can use the concept of 
virtualization [1]. This provides software solutions from various vendors such as VMWare or Microsoft, who try to enhance 
the availability of a system with the help of features like virtual machine (VM) migration (move a VM from one server to 
another) or disaster recovery. There is a leak of easiness to understand information, regarding the performance of different 
virtualization solutions from different vendors. That is the reason, why this paper will provide a model, which increases the 
transparency of the relation between features of virtualization and availability of data centre IT services. To illustrate this, the 
contribution uses the example of cloud services. According to Portnoy virtualization is the engine, which moves cloud 
computing [1]. That is why, users of the cloud obtain virtualized IT services from their provider [5]. Regarding this point of 
view, data centers for cloud services like AWS are not able to operate without using virtualization technologies [5]. Therefore, 
those services represent a vivid example of the potential of virtualization.  
 

OBJECTIVES AND RESEARCH METHOD 

Aim of this paper is to provide a bridge between the data center virtualization and the system’s availability. On the one hand, 
the benefits of virtualization are presented in the form of different functions and their positive impact on the system’s 
availability. On the other hand, potential problems are pointed out too. This is the reason why, the research approach of design 
science, according to the principles established by Hevner, is used [13]. The research aims to solve a problem by using 
pre-existing knowledge through the construction of an artifact. The newly generated knowledge expands in turn the basic 
knowledge and enables future research. This context is represented in figure 1. 

 
Figure 2. Design Science Research principal referring to [13] 
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The treated problem is that many data center operators ignore the potentials of virtualization technologies for increasing the 
availability of their IT services, due to the lack of simple processed information on this topic [1]. By using the pre-existing 
knowledge [2] we create an artifact in the form of a model to solve this problem (3]. The findings of the contribution in turn 
enhance the knowledge base and provide the basis for further research [4]. 

 
For this purpose is the four stage process of analysis, design, evaluation and communication, imposed by Peffers [14], used. 
The analysis is based on a literature review and a case study. It concludes by describing and isolates the problem. In the course 
of the literature research in scientific databases, such as ACM Digital Library, IEEE Xplore, or Lecture Notes in Computer 
Science, it was searched for keywords such as, ‘virtualization’, ‘service level’ or ‘availability’. Chapter 3 presents the research 
background to IT services, quality of service and virtualized data centers. The step of the design in Chapter 4 forms the core of 
the work and describes the creation of the artifact in the form of the model. The evaluation of the work is shown in Chapter 5. 
It was conducted an interview with an IT professional as well as the case study is used. In Chapter 6 is drawn a conclusion and 
further research needs are identified. 
 

RESEARCH BACKGROUND 

IT Services and Cloud Service Solutions  

Through the development to outsourcing and outtasking, for example of computing power in the course of cloud computing, 
there is currently a shift from the far more technically oriented IT world into the direction of services orientation [6][15]. 
Olbricht says that business arise in which the focus shifts to services as an interaction between customer and service provider 
[6]. Stych and Zeppenfeld define an IT service as a service of information technology, which includes consulting, planning and 
provision of services, such as the provision of hardware and software [16]. ITIL defines an IT service as one or more IT 
systems, which enables a business process or supports it and which is perceived by the customer as a coherent whole [9]. 
Cannon et al. added the human factor, which works with the systems, to those definitions [7]. 
 
Vaquero et al. says that these IT services are provided by IT service provider [17]. They distinguish various types, which 
specify the exact field of the provider. One of those types is provider of cloud services [17]. Because of that, the three service 
models: Software as a Service (SaaS), Platform as a Service (PaaS) and Infrastructure as a Service (IaaS) are distinguished 
[5][18]. What those include, in detail can be read in the descriptions of the National Institute of Standards and Technology 
(NIST) [15]. Central message of the definitions of the NIST, in the context of this work, is that cloud computing offers 
virtualized resources that can be used by customers as needed [15]. A representative of those is the already mentioned AWS. 
For example, customers use under this Amazon EC2 as „a web service that provides resizable compute capacity in the cloud.” 
[11]. The infrastructure, required for this purpose, is presented in the form of the Amazon data centers. This includes resources 
in the form of hardware, e.g. central processing units (CPU), storage and networking, and also in the form of software. 
According to Portnoy, the cloud provides an easy way to access data and applications and is an example for IT services of a 
data center [1]. 
 
Quality of Service as a Part of the Service Level Agreement 

The ISO 20000 defines a service level agreement (SLA) as a „written agreement between a service provider and a customer 
that documents services and agreed service levels” [19]. Thus, SLA creates clear business requirements in terms of quality and 
quantity of IT services for both the service customer and the service provider [6][10][12]. This relationship is illustrated in a 
simplified form in Figure 2. 
 

 
Figure 3. SLA between a provider and its customer based on [6] 

 

The basic consensus of the agreement is that the provider, in this case Amazon, provides its customers, here Dropbox, 
infrastructure in a certain quality and that Dropbox pays for these services in return. The central idea of the SLA is to ensure 
the agreed quality of service (QoS) [10]. Inter alia, the document includes conditions for services such as prices, contract terms 
and rules that determine the customer's claims in case of a breach of the agreement [5]. 
 
In addition to these conditions, the document includes functional and non-functional properties, which affects the quality of a 
service [5]. Lamanna says: SLA “capture the mutual responsibilities of the provider of a service and its clients with respect to 
non-functional properties.“ [20]. Turowski et al. also say that functionality is complemented by quality[21]. Besides the 
availability of the system, which is described more detailed in the following chapters, response time, throughout and ease of 
use are among the most important non-functional properties which decide if a high QoS is given [1][6][7][8][9][10][12]. 
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Classification of Virtualization 

According to the dictionary, the term virtual can be translated with '"thought" or "apparently" [22]. In one of the first works on 
this topic Popek and Goldberg defined: „A virtual machine is taken to be an efficient, isolated duplicate of the real 
machine.“[23]. Jehle at el. note that a VM is no longer necessarily a duplicate of the real machine, but that this definition in its 
basic features still has its validity [24]. Jehle et. al. expand in their paper the original definition of Popek and Goldberg. They 
define virtualization as a tool for decoupling the services from physical hardware resources [24]. As this view captures the core 
of virtualization in the sense of this paper, we proceed with this definition. To illustrate the concept of virtualization solutions 
the layered structure is shown in Figure 3. 
 

 
Figure 3. Level model of virtualization based on [1] 

 

The figure is divided into three levels. On the bottom are the hardware resources such as CPU, storage and network. Between 
the individual VMs at the top level and the hardware is the so-called hypervisor. This is the software that provides the virtual 
environment in which a VM operates. The VMs on the main level include their respective operating system and the 
applications. Furthermore, the 'virtual hardware' is shown in the figure. That is why, we can again refer to the translation of 
virtual with "thought" or "seemingly". Each VM has apparent possibility to access all resources in the cluster. However, in 
reality they only get dynamically allocated the needed resources by the hypervisor. Referring to the example of cloud services, 
virtualization allows the dynamic resource accesses that make up the cloud computing and without which it would not be 
possible [1]. 
 

VIRTUALIZATION TO IMPROVE THE QUALITY SERVICE 

Particular Case Consideration – Use Case of Zumtobel-Arango  

To illustrate the basic potential of virtualization, this section presents an example of two companies [25]. These have achieved 
an increase in their quality of service by using virtualized data centers for cloud services. In focus of this case study are the 
Zumtobel Group, a company in the lighting industry, and Arango, an IT service company for data management. The Zumtobel 
Group provides its customers a range of online services, and portal applications to plan a room lighting or to view the latest 
products. Tom Brady, CIO of the Zumtobel Group, says that the various user groups expect at any time online services at the 
highest level. If Zumtobel cannot offer this, the company loses sales and even worst customers [25]. 
 
In 2010, the Company completed a restructuring of its data center landscape. The aim was to create a more flexible and 
efficient environment. The problem was that the existing infrastructure was not able to scale flexibly and to respond effectively 
to increased inquiries. An increased workload could lead to failures and thus to customer complaints. In addition, a total of 62 
servers caused high costs for power, cooling and space requirements. Brady said that in about 60 servers and dozens of 
applications there just have to be a potential for improvement. 

 
The solution was to implement a fully virtualized hybrid cloud. This has only nine physical servers locally at Zumtobel and if 
necessary add resources of the data center operator Arango. This means that both Arango and Zumtobel act as an operator of a 
data center, since both have infrastructure. The NIST defines a hybrid cloud as „[…] a composition of two or more distinct 
cloud infrastructures […] that remain unique entities, but are bound together by standardized or proprietary technology 
[…]”[15]. Both Zumtobel and Arango benefit of the virtualized infrastructure. On the one hand, it helps Arango to comply 
SLAs with Zumtobel. On the other hand Zumtobel can meet a high quality of service to its customers. 

 
Outcome of the project was a significantly increased availability and performance of the system. In addition, as a result of 
server consolidation, hardware and energy costs could be significantly reduced. Brady says that in fast moving markets the IT 
should react just as dynamic as the business. The virtualized infrastructure enables exactly that [25]. Thus, the example shows 
the potentials that virtualization offers and the positive effects a virtualization project may have to the system availability. 
  
 
Central Benefits of Data Center Virtualization 
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To achieve the objectives mentioned above, data center operators have to fulfil a number of sub-tasks, such as to comply with 
the minimization of costs or maximization of sales [4]. In many of these tasks, virtualization can help them. As one of the main 
reasons to use virtualization Baun et al. calls the consolidation of data center resources and the resulting effects [26]. In 
conventional data centers often arises the problem that a plurality of server is not used, while others are congested [5]. By the 
hypervisor of a virtualization solution, the resources of all servers are summarized and allocated dynamically as needed to 
VMs (load balancing) [1]. As mention in the case study, beyond the consolidation of servers, virtualization leads to other 
advantages like cost reductions in the purchase of hardware, lower consumption costs (e.g. power, cooling) and to less space 
costs [27]. According to Hantelmann, virtualization can decrease the investment in new hardware and software, up to 70% [28]. 
He also says that data center costs can decrease up to 50% [28]. 
 
Baun et al. describes that a reduction of the physical machine and the use of sophisticated management tools allows a 
simplified administration and that routine tasks can be easily automated, too [26]. Furthermore, the simplified maintainability 
is to be mentioned [26]. Since VMs consist of individual files, they can simply be moved to another server without downtime, 
e.g. for maintenance purposes [26]. This may also counteract human errors, one of the most common source of errors for 
system failures [1]. Hence, reduce the personnel costs because fewer employees are needed for administrative tasks [26]. Both 
Baun et al. and Portnoy confirm that all efforts ultimately aim the agreed SLA targets. Their compliance can not only save 
costs but also generate revenue through customer satisfaction [1][5][6][26]. One of these targets relates to the system 
availability, which is considered below. 
 
Availability as the Central Quality of Service Aspect 

In a series of publications, ITIL describes best practices for the implementation of IT service management [29]. For this 
purpose ITIL shows how services should be provided to have a accepted high quality for the customer. Be considered, inter 
alia, incident management, availability management or capacity management [6]. In the course of research in ITIL and other 
literature, in connection with the survey of a group of experts, the availability of the system was identified as the most 
important non-functional property [1][6][7][8][9][10]. To this, the availability management section is the focus in ITIL [6]. 
However, other sections, such as incident management are critical, too. They ensure for their part of the system readiness and 
define in turn availability parameters [6]. Portnoy says that when companies examine the benefits of virtualization, a high 
availability is under their highest priorities [1]. This is justified by the fact that the availability is a prerequisite for all 
subsequent properties. ITIL defines the availability as the „Ability of a configuration item or IT service to perform its agreed 
function when required.” [6]. According to ITIL, it results from the following four components [6]: 

 Reliability: Prevention of failures and maintaining the operability of components and services. 
 Maintainability: Enable access to components and services in a normal working condition. 
 Serviceability: Agreed internal and external support services. 
 Security: Security measures to ensure normal operation. 

 
Stych and Zeppenfeld describe that SLAs allow an assessment of IT, if they include the necessary information and objectives 
[16]. To determine the availability there have to be defined meaningful metrics and measurement procedures [6]. Therefore, it 
is crucial what to measure, how to measure and how to interpret and communicate the results [6]. To demonstrate the 
availability, there are various metrics, which serve as a basis for measurement. The measurement can be based on the Mean 
Time Between Failure (MTBF), the Mean Time Between System Incidents (MTBSI) or generally on the Time to Repair (TTR) 
[6]. These measures serve as proof of compliance with the target values of the SLA and are also part of them [6]. To increase 
individual parameters virtualization can be used as described in the following chapter. 
 
Influencing Factors of Virtualization to Increase the Availability 

The focus of the system availability is the prevention of downtimes [6]. A distinction is made between planned and unplanned 
outages [1]. Planned outages are made for maintenance purposes or hardware or software updates. Unplanned outages occur 
suddenly, by a natural disaster or an incorrect entry of an administrator. In both cases, virtualization has features to resolve and 
to keep the system standby upright. According to Portnoy, virtualization combines existing availability solutions of the 
physical world with new functions that are only possible with virtual machines [1]. 
 
To illustrate these features we describe following, the model for imaging the relationship between virtualization and 
availability. Differences will select three levels to which different functions are used [1]: Individual virtual machines, group of 
virtual machines on a cluster of hosts (servers) and the entire data center. 
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Figure 4. Model of virtualization features to increase the system availability 

 
The figure shows some features on the example of VMWare. The provider was chosen due to its current leadership in the 
market. On the one hand, the levels are interrelated into the form that problems on the upper level (entire data center) always 
cause problems on the lower levels (individual VMs). On the other hand problems, with individual VMs can also influence the 
entire data center. All functions acting on the right side of the model and affect the parameters of the availability. As an 
example, one function of each level will be detailed described below [1][5][30]: 

 Level 1 - Individual VM – Multipathing: Multiple redundant access paths from the host to the storage array are set up. 
So the access path from the hard disk space to the host system is protected against failures. If e.g. two path are set up 
and one fails the other can be used. To realize load balancing both paths can be transmitted simultaneously. This 
results in further performance benefits. 

 Level 2 - Group of virtual machines on a cluster of hosts – Fault Tolerance: Fault tolerant VMs can survive the failure 
of a virtualization host without them even precipitate or that their applications are affected. In addition to the primary 
VM a secondary VM is installed on a different server that permanently duplicates the state of the primary. If the 
primary fails, the secondary takes over seamlessly. However, the disadvantage of this method is the duplicate resource 
requirement. 

 Level 3 - Entire data center – Disaster Recovery: In the event of a natural disaster, the entire data center can be 
destroyed. With disaster recovery, there is a second data center, either at another location of the company or like in the 
case study at an external provider (hybrid cloud). In the case of failure of the primary data center, the backup takes 
over, which has the identical infrastructure (replication). 

 
The statements show an example how individual functions can positively affect the availability. How the other functions can be 
found in the references shown in the figure. The model can, therefore, be used as a template so that vendors such as Microsoft 
and Citrix make adjustments for their products and thus may provide a more transparent overview of their software on the 
three level model. 
 
Critical Examination of the Influence of Virtualization 

Besides all positive voices from software vendors and the literature on the topic, this contribution should also raise awareness 
that virtualization does not always lead to success and can also bring disadvantages. In a study presented by Lampe, a thousand 
companies were interviewed for problems of virtualization [33]. Main points were the partially increased complexity, the 
required expert know-how and an initial performance loss. Hardt also mentioned that through the implementation of access by 
the hypervisor, VMs have less power than real hardware [1][34]. The additional software layer can explain this. The hypervisor 
in turn consumes resources [5]. However, because of the very mature technology this disadvantages lie only between 5-10% 
[34].  
 
Another possible disadvantage can be found at the live migration of virtual machines [5]. In addition to increasing the 
availability, it also promises to improve the system performance, e.g. by using load balancing. This is not shown in every case, 
but strongly depends on which algorithm is used. Frequent migration operations can overload the network and negatively 
affect with an increased input-output traffic the response time and availability of the system. It is thus possible that in a 
completely homogeneous data center virtualization has no positive effect and influence factors such as the availability even 
negative. Therefore, virtualization is the core technology in cloud computing, since in this case there is a heterogeneous 
infrastructure in which virtualization can play to their strengths [5]. 
 
The points above are only some of the disadvantages that may arise. Other points that can be called are organizational barriers 



Ewu, Trifonova, Schrödl & Jamous 

The Fourteenth International Conference on Electronic Business & 

The First Global Conference on Internet and Information Systems, Taipei, December 8-12, 2014 

64 

or the general problem of such a comprehensive IT project. For virtualization still speaks that this offers many opportunities 
that can’t be offered by any other technology [1][5]. It can be clearly noted that as long as providers are aware of the possible 
disadvantages due to side effects, such as lack of migration processes, virtualization can have the desired effect, inter alia, on 
minimize downtime. 
 

INTERVIEW WITH AN EXPERT ON THE RELEVANCE OF THE CONTRIBUTION 

The evaluation of the work is to once again question the established hypotheses in the article. Furthermore, it clarifies how the 
generated model can be used to solve the problem initially described. For this purpose, an interview with an IT expert of the 
Magdeburg Research and Competence Cluster (MRCC) was performed. The expert applies his skills from his years of work in 
the field of virtualization. Furthermore, he has in turn published a variety of recognized publications on the subject. The 
interview was conducted as a twenty minute conversation. No audio recording was made. The evaluation was carried out on 
the basis of the discussion notes in comparison with the previous findings of the contribution. Following the key messages 
from the interviews are analogously reproduced: 
 

1. How important is for a data center to ensure a recognized service quality in terms of adherence to the service level 
agreements? 

The expert highlighted the importance of service quality once again. The quality of the company is associated with the quality 
of the delivered product. Infringements will result in sanctions and in addition to this direct measurable costs to reputation loss. 
Thus in turn lost revenue incurred in the form of migrated customers. Furthermore, the expert pointed to a trade-off for each 
service provider. On one side, the service quality should be kept as high as possible and on the other side, the costs should be 
kept as low as possible. Each provider has to face this challenge. 

2. What do you think are the most important non-functional properties, which influence the quality of service? 
The expert identified the availability, response time, overall system performance and throughout as the decisive non-functional 
properties. For him, the availability is the key criterion, since it is a prerequisite for all other properties. Thus, the expert could 
confirm the due to the literature review and the survey of the expert group [1][6][7][8][9][10] established hypothesis of 
outstanding relevance of availability. 

3. How important is virtualization to the availability of IT services of a data center and how do you assess the model? 
On this issue, the expert especially highlighted the live migration and the possibilities for disaster recovery. He stressed again 
that virtualization offers everything what a physical server environment offers, extended by new features and improvements to 
existing features. Based on the new model, these functions can now be more easily understood. So the model provides a good 
overview and an added value for IT service providers and their customers. Moreover, he mentioned the potential of the artifact, 
since due to the extension of the model to an additional dimension would create an even better overview. 

4. Can virtualization achieve an improvement in service quality, particularly in terms of availability in each case? 
This question was critical for the expert. From his perspective, virtualization is not always as partially promised a solution to 
every problem. He stressed that in certain cases, no benefits at all arise. Thus, each data center operator has to weigh the pros 
and cons of virtualization in its specific situation. The expert said that to answer this question a model as presented in this 
contribution is very helpful. 
 
Thus, the expert interview can confirm the key assumptions of the work. Furthermore, it was demonstrated that the established 
model has an added value for IT providers. These providers can gain a better understanding of the impact of individual 
functions of virtualization on the availability. Moreover, the future work that can be done on the basis of this paper was also 
highlighted once again. 
 

CONCLUSION AND FUTURE RESEARCH 

System failures at Amazon, Microsoft or Google prove, that the industry is still in the learning stage and that virtualization has 
to come up with further innovations to generally improve the quality of service, especially availability of data centers. To this, 
the paper was able to show that the system availability is a crucial factor for business operations and customer satisfaction [1]. 
In addition to other non-functional properties, the functions of the system itself and frameworks such as contract terms, the 
system-availability forms the core of the SLA. The Compliance with this agreement contributes itself to the goals of the data 
center company. To foster progress in this area, the transparency of the solutions must be increased so that data center 
operators can better assess the extent to which a virtualization technology is relevant to them. Based on the described model, 
the basic relationships between business processes, IT services, service level and the design of the IT infrastructure using 
virtualization can be represented in relation to the system availability. The model provides a first step to improve the 
transparency of the capabilities of different software vendors. Customers can use this overview and decide more easily. 

The model provides the basis for future research. For example, it would be possible to develop a prediction model that helps 
companies in their specific situation to make a decision in order to virtualize their data center resources. This construct could 
provide statements to help companies decide on a specific virtualization type based on an actual and the desired situation in 
connection with an expected trend. The first step in this direction would be to extend the model to include additional 
dimensions. Thus, the availability might initially be separated into its components (reliability, maintainability, serviceability, IT 
security) in order to calculate its exact effects [33]. Moreover, various types of failures could take a dimension. For example, 
this first model extension could allow statements which virtualization function acts on what part of the availability, for a given 
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type of failure, at the level of individual VMs. In addition, the other properties mentioned in the SLA means of the model could 
be made transparent. The continuous development of this idea would then lead to the aforementioned prediction model. A 
decision support in this form could help companies to go the right way in deciding on the future of their infrastructure. Thus, 
the data center can save costs, generate revenue and increase the company's reputation further. 
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ABSTRACT 

This paper takes a marketing perspective of knowledge management and introduces the concepts of marketing knowledge and 
knowledge-based marketing based on a review and evaluation of the extant literature. A integrated model of knowledge-based 
marketing is developed and the essential processes of knowledge-based marketing in a case study of e-knowledge networks in 
high-tech SMEs is analysed. Traditional marketing approaches have focused overly on explicit knowledge and neglected the 
important role of tacit knowledge, specifically in international (cross-cultural) settings. This paper aims to adjust this 
imbalance in the extant literature, and makes a call for a new knowledge-based marketing paradigm. The integrated model of 
knowledge-based marketing can be an easy-to-follow innovation model for high-tech SMEs to address when adopting 
e-knowledge network. This helps to ensure that the essential determinants and approaches for knowledge-based marketing 
processes are covered during from research, development, design, manufacturing, marketing/distribution to form the EKN for 
implementation/commercialisation. For industries, this provides a practical and complete business model for them to use as a 
reference and study the innovation approaches (the advantage and disadvantage), which are crucial for the success of 
knowledge-based marketing in high-tech SMEs. 
 
Keywords: knowledge-based, marketing, KM, Knowledge management, e-knowledge network. 
 

INTRODUCTION 

Most organizations are now more customer-focused and use knowledge-based strategies to reach out to their customers. This is 
particularly so in knowledge-intensive industries such as the global firm. Knowledge management’s overall goal is to build an 
organization that can ‘see’ the customer (customer-focused), for it is the customer that drives any business. Peter Drucker [19], 
the well known marketing guru, views marketing as a philosophy or way of doing business and in its importance in focusing 
on the customer. 
 
Scholars and practitioners around the globe have identified the capability of MNCs to create and efficiently transfer and 
combine knowledge from different locations worldwide as an increasingly important determinant of competitive advantage, 
corporate success and survival [3] [5] [14] [17] [24] [68]. However, even though “marketing functions lend themselves 
particularly well to an investigation of knowledge transfer within MNCs”, “there is a dearth of research on knowledge transfer 
in the field of marketing” [66]. Yet, in an increasingly global business environment, the creation and transfer of marketing 
knowledge and intra-firm collaboration through knowledge-based approaches to marketing will become more and more crucial 
as determinants for corporate competitive advantage and survival of firms [40]. 
 
Based on a review and evaluation of the extant literature on knowledge management (KM) and marketing, this paper applies 
the concepts of KM and knowledge creation, capturing, sharing, transferring and application to marketing. An integrated model 
of knowledge-based marketing is developed and the essential processes of knowledge-based marketing with the global firms – 
customers, suppliers, competitors, business partners – are analysed. Traditional marketing approaches have focused overly on 
explicit knowledge and neglected the important role of tacit knowledge, specifically in international (cross-cultural) settings. 
This paper aims to adjust this imbalance in the extant literature, and – drawing on real-life examples of knowledge-based 
firms – makes a call for a new knowledge-based marketing paradigm, with knowledge creation, capturing, sharing, transferring 
and application being the key to sustainable competitive advantage in the global knowledge economy. As a result, this paper 
contributes both to the field of KM as well as to the field of (international) marketing. While opening up a new area of 
application for KM concepts and tools it also helps to close the disconcerting gap in the marketing literature pointed out by [66] 
mentioned above. Besides, it provides marketing scholars and practitioners with an integrated model for preparing marketing 
for the challenges of the knowledge economy of the 21st century and for analysing and deploying knowledge creation, 
capturing, sharing, transferring and application through marketing activities. 
 
This paper is organised as follows. First, the study will give a brief review and evaluation of the extant literature on the 
processes of marketing knowledge creation, capturing, sharing, transferring and application, knowledge cultures and 
community, knowledge-based marketing, knowledge-based approaches to marketing, e-knowledge network and introduces and 
defines important key concepts. Different streams of research have contributed to the field, but all in all it may not be 
outlandish to conclude that research on knowledge-based approaches to marketing is still rather in its infancy. Therefore, this 
paper aims to develop an integrated model of knowledge-based marketing.  
 

THEORETICAL BACKGROUND 

Knowledge creation 

Ikujiro Nonaka’s publications [59] [60] have drawn the attention to Japanese firms as knowledge-creating companies, and the 
difference, it was argued, between Japanese and Western firms, lies in the focus on tacit knowledge of the former and explicit 
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knowledge of the latter [26] [75]. Additionally, the practices of the Japanese ‘knowledge-creating companies’ are also 
interesting from a marketing perspective, “because they demonstrate how companies mobilise all employees to learn more 
about markets and how to captivate customers” [35]. 
 
As a matter of interest, since its beginning, the theory of organiational knowledge creation has been closely related to the field 
of marketing due to its focus on new product development projects [58] [74]. The same is also true for [46] work on 
knowledge assets. Therefore, [40] are surely correct when they note that marketing’s first detailed glimpse of Japanese firms’ 
knowledge-creating capabilities came with the publication in 1995 of Nonaka and Takeuchi’s book ‘The knowledge-creating 
company’. 

 
Knowledge capturing and transferring  

It is important to capture the knowledge embedded in organizations. This is because employees not staying long enough in 
organizations results in a loss of ‘knowledge creating employees’ [60], the terminology used by Nonaka and Takenchi. When 
the ‘knowledge creating employees’ leave, they take with them what is called ‘tacit knowledge’, which is knowledge inside the 
head of an individual. Ninety per cent of the knowledge in an organization is tacit knowledge according to the website Libsuite 
KM [47]. What is important is to capture this tacit knowledge by transferring it to ‘explicit knowledge’, which is 
organizational knowledge in systems within the organization which can be rapidly communicated to people and processes that 
are connected to the Internet. 
 
Nonaka and Takeuchi have described a good example of capturing tacit knowledge and successfully transferring this 
(knowledge transfer) to explicit knowledge and as a consequence leveraging it to make profits for an organization. This can be 
best demonstrated in Matsushita’s marketing of the home bread-making machine [60]. The Matsushita Electric Company is 
one of the largest corporations in the world and is well known for brand names such as Panasonic, National and Technics. 
According to Lord John Browne (former chairman of British Petroleum) in an interview with Harvard Business Review [7], 
“the wonderful thing about knowledge is that it is relatively inexpensive to replicate if you can capture it. Most activities or 
tasks are not one time events. Knowledge should be replicated throughout the company so that each unit is not learning in 
isolation and re-inventing the wheel again and again. Our challenge has been getting people to systematically capture the 
information the company needs, to be able to use both explicit and implicit knowledge repeatedly”. 
 
Socialization and story-telling are effective informal processes in organizations which help in capturing and sharing knowledge. 
Here the socialization and story telling can take place at lunch, or in the corridors in offices or even by the office water cooler. 
Sales representatives usually meet up with other sales representatives while travelling and usually engage in socializing during 
meal times. Oftentimes solutions to problems in this informal setting among colleagues can be very quickly resolved.  
 
Many have reported the benefits of informal socializing and story telling including Nonaka, Takeuchi [6] [60]. Thus capturing 
knowledge requires organizations to do a number of things. There should be Knowledge Management Systems with databases, 
processes, technology and most importantly a culture that encourages employees to use the opportunity to informally socialize 
and exchange stories (tacit knowledge) of how they solved difficult problems. 
 
Knowledge application 

Knowledge management market consists of three consecutive processes of knowledge development, knowledge distribution 
and knowledge application. But we should note that the flow of knowledge and through this process, it may appear with the 
grading and varying coefficients. The sequence and timing of market knowledge may be a more rapid development, 
distribution and applied. But other market-related knowledge may be developed and distributed for a long time but could not 
be utilized. In addition, dissemination of market knowledge will further assume that the company has developed market 
knowledge [55]. Gabriel Troilo whole process of knowledge management in marketing from a unique perspective to explore. 
He emphasizes the fact that in the current market, competitive advantage for companies that are market oriented and are based 
on solid science. Marketing's role in knowledge-based companies has also emphasized the goal of marketing knowledge 
creation, sharing with other sectors and promotes the use of this knowledge [77]. Marketing knowledge management implies 
with process of organizational marketing is associated with the specific goal of knowledge. Marketing process, including the 
types of activities that can be graded goals and responsibilities. For example, some of the marketing activities for the 
organization to develop and manage integrated marketing and other activities designed to develop, taking advantage of the 
marketing information, has been set. However, more complex activities, the implementation philosophy, marketing and other 
marketing methods, are designed for the entire organization. Such a variety of marketing activities requires the use of 
knowledge management assets affiliate marketing and can achieve organizational goals, strengthen. Marketing will be accurate 
and they are effective in achieving organizational goals [2]. 
 

Knowledge cultures 

[9] indicated knowledge cultures is the hardest to achieve. You can have the knowledge infrastructure in place, but you may 
not have the right culture in place. Building the right culture in an organization is quite difficult especially so when employees 
are still unsure of the nature of the new knowledge asset and what leveraging that means to them. Others such as Carla O’Dell 
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from the American Productivity & Quality Centre [63] have also confirmed that “Fewer than 10% have succeeded in making it 
(knowledge management) part of their culture”. It appears that capturing knowledge is the hardest to achieve in any 
organization. McDermott and O’Dell suggested the following strategies can contribute to creating knowledge sharing cultures 
[51: Make a visible link between sharing knowledge and business objectives; provide a reward and recognition system; 
provide adequate resources to encourage human networks of knowledge sharing; link knowledge sharing with widely and 
deeply held core values; encourage ‘boundary-spanning’ individuals who can translate knowledge and experiences from one 
group to another, and support a committed project champion. 
 
Knowledge communities 

Knowledge communities help to build a knowledge culture within an organization. A knowledge community is one in which a 
group of people come together to share knowledge of interest to them. They could be office colleagues, people with similar 
interests who have formed an informal group and could be boundary less spanning the globe. Many organizations encourage 
employees to become members of a knowledge community sharing knowledge among them. Even part of World Bank’s 
knowledge strategy is to build knowledge communities [9]. 
 

Knowledge-based marketing 

What is knowledge-based marketing? It is marketing which makes use of the macro- and micro-environmental knowledge that 
is available to the marketing functional unit in an organization. It is not a case of “knowing what you know” but “what you 
need to know” in a changing micro-and macro-environment. When marketing theory such as the importance of continuously 
scanning the environment and looking for trends is not put into practice it can result in product failures. 
 
Many organizations, large or small are practicing knowledge-based marketing. Kotler and Keller have described the practices 
in a knowledge-based organization. Procter and Gamble (P&G), one of the largest global consumer organizations has a 
marketing research unit called Consumer and Market Knowledge (CMK) [43]. Its goals are to gain knowledge of consumers, 
sustain long-term brand equity, to use local market expertise and establish retail partnership. It also has a Corporate CMK 
group whose functions are to manage a proprietary research methods department, to use expert application of and acquire 
cross-business learning from core research competencies, share services and infrastructure, leveraging traditional research 
basics e.g. brand tracking; experiential consumer contacts; proprietary modeling methods; and scenario planning or knowledge 
synthesis events. 
 
A key issue in the literature on organisational learning and KM is how successfully firms learn when they are exploiting 
current knowledge and skills versus exploring new knowledge and skills and a long tradition of research suggests that these are 
competing strategies [44] [52] [57]. While knowledge exploitation “means enhancing the intellectual capital of a company with 
existing knowledge”, knowledge exploration “is a strategy for a company to increase its intellectual capital by creating its 
unique private knowledge within its organizational boundary” and, therefore, “means enrichment of the intellectual capital that 
a company achieves by itself” [29]. According to [29], both knowledge exploitation and knowledge exploration are 
indispensable for a company to increase its competitive advantage and [44] found that – despite the common assumption that 
these are competing strategies – “market-oriented firms can gain important bottom-line benefits from pursuing high levels of 
both strategies in product development” and they, therefore, suggest that a firm’s market orientation can systematically 
promote synergies between exploratory and exploitative marketing strategy activities because “a firm’s market orientation 
reduces the tensions between exploration and exploitation strategies and creates the opportunity for cross-fertilisation and 
complementary learning between the two strategies” [44]. 
 
Knowledge-based approaches to marketing  

Despite the growing recognition of the need for knowledge-based approaches marketing, there are only a few pioneer firms 
that are already taking, or trying to take, such an approach [39] [40] [42]. However, there are already some firms that face the 
challenge of an increasingly global business environment with fierce competition and take up and master the challenge with 
the help of knowledge-based marketing.  

 
The study reviewed an outstanding example: Toyota. [30] [31] [48] [71] and [72] indicated Toyota has often been found to be 
very strong at organisational learning and knowledge creation and sharing. One aspect that has particularly been under the 
scrutiny of researchers is knowledge sharing and learning within its supplier network and the way Toyota leverages this 
co-created knowledge for both itself and its suppliers [20-21] [23] [49]. Furthermore, Toyota also learns from its competitors 
and co-creates new knowledge with them. Especially, the joint venture between Toyota and GM – New United Motor 
Manufacturing, NUMMI – has already become legendary and has repeatedly been discussed from a knowledge-based 
perspective [4] [24] [33] [48]. 
 
[39] reports Swiss based Schindler Elevator’s knowledge-based marketing strategy for the market introduction of a new 
escalator product into Asian markets [42]. This case, for example, showed that even for a large MNC with its vast network of 
subsidiaries that are well connected by e-mail, intranet, databases, telephone and video conferences, the sharing of tacit 
knowledge on a personal level is still a very reasonable or even indispensable approach. In fact, a combination of both a 
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codification and a personalisation strategy for marketing KM in order to leverage both tacit and explicit knowledge proved 
highly successful. Similarly, Hewlett Packard (HP) Consulting and Integration leverages both tacit and explicit marketing, 
sales and application knowledge from its field people – consultants and system engineers – through communities of practice 
[41]. 
 
[55] and [78] indicated through co-creation of common contexts and knowledge with its customers it was able to combine its 
products with its process knowledge to offer an integrated service including consulting. However, they do not simply offer 
pre-defined process and manufacturing models, but actively co-create the solutions with their customers, an achievement that 
helped them to escape the red oceans of cutthroat competition and create new market space (blue ocean), yet ‘untainted by 
competition’ [36-37]. Indeed, as [64] state, the future of competition “lies in an altogether new approach to value creation, 
based on an individual-centered co-creation of value between consumers and companies”. 
 

The Research Model of E-Knowledge Network 

Under knowledge economy, the trend of global enterprises and organizations all has created their EKN. Such as Microsoft 
Knowledge Network Team Blog, this blog is about Microsoft Knowledge Network, a valuable add-on to Office SharePoint 
Server 2007 that enhances enterprise search for people by automating the discovery of the business relationships and subject 
matter expertise of everyone in the network. Knowledge Network provides vital business insights that enable users to make 
better decisions more quickly [56]. 

 
Another example is the London Knowledge Network Proposition; its value proposition is: Creating collaborative advantage 

for London in the knowledge economies. 

 
The London Knowledge Network is a diverse and impartial community of knowledge-focused practitioners, a unique 
collaborative group focused on what is commonly known as “knowledge management” and its effective implementation 
within organisations. This not-for-profit members’ network, initiated by the University of Greenwich Business School, 
offers organisations that are considering or already deploying knowledge-focused strategies the opportunity to collaborate with 
like inded organisations seeking to find solutions to their own knowledge management issues. At December 2005, it had 14 
members, 6 private sector, 7 public sector and 1 London Universities. The Network is steered by the members (via a Steering 
Group) for the benefit of members and offers a unique mix of collaborative and peer-to-peer processes including 
knowledge-focused events, visits and activities designed to stimulate understanding and application of the role of knowledge in 
21st century organisations. 

 
According to [50], member organisations gain the following benefits: 

 
1. They join an elite group of organisations and knowledge-focused practitioners from diverse sectors and backgrounds 

who are all committed to finding, sharing and applying effective knowledge-based solutions to real organisationalissues 
through active participation and collaboration. 

2. They can have up to 7 key staff participate in a varied, high-quality annual programme of at least fifteen events, 
workshops, visits and activities including: opportunities to hear from and work with leading knowledge-focused thinkers 
such as Karl Erik Sveiby, Tom Stewart, Victor Newman, Verna Allee and David Snowden. 

3. Visits to exemplar organisations deploying knowledge-focused strategies - such as IBM, Air Products, Unipart and 
Participation in a collaborative action-research programme covering key knowledge-focused areas developed to meet 
members’ needs and designed to add real value to members’ knowledge-focused implementation programmes in the 
short, medium and longer terms. 

4. An annual facilitated bespoke knowledge-focused workshop developed to your own organisational agenda. 
5. The opportunity to shape and develop the Network and its programmes for 2004 and beyond. 

 
[54] proposed some perspectives for an e-knowledge network model as follows: E-knowledge networks combine the positive 
benefits of knowledge management (KM) systems with those of inter-organisational systems (IOS). They also address some of 
the pitfalls of each, creating a powerful driver for advancing organisational objectives. 

 
Figure 1 highlights some of the characteristics of e-knowledge networks. When firms engage in e-knowledge networks, they 
are able to share valuable knowledge, often created with emerging automated technologies such as data-mining and intelligent 
agents, with their strategic partners, thereby enabling improved organisational effectiveness. Furthermore, entirely new 
business models are facilitated with the development and adoption of certain newer e-knowledge networks. Many of these 
emerging networks are characterised by automated exchange of rich customer knowledge by unattended computer systems, 
programmed to capture and evaluate knowledge with data-mining algorithms, share it with strategic allies, and direct the 
operation of key interactive processes. 

 
The keys to success in this evolving new economy are situational awareness and flexibility. These goals can be achieved by 
implementing electronic systems that generate immediate (real-time) knowledge about internal functions and processes, about 
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customers and markets, about strategic partners, and about supply-chain partners – suppliers, vendors, dealers and distributors. 
Such systems allow firms to be dynamic and flexible, thereby allowing rapid changes in their strategies and activities. Firms 
can use this knowledge to create new internal and external structures and relationships, leading to further improvements in 
knowledge, which leads to continuous strategy improvements. As shown in Figure 1, [54] anticipate that the trend towards 
creating strategic e-knowledge networks will result in many long-term alliances that were hitherto considered infeasible or 
unlikely. They propose four such long-term alliances: 1. Supply-chain management networks 2. Adserver networks 3. Content 
syndication networks 4. B2B exchange networks. 

  

Figure 1: Aspects of e-knowledge network 
Source: [54] 

 
Figure 1 and the above discussion highlight the exchange of information and knowledge between e-knowledge network 
partners that are altering the implementation of B2B supply chain practices. These partners, in many cases, are altering their 
procurement practices to leverage the benefits of rich knowledge exchange for long-term success. The four industrial alliances 
described in the study suggest that e-knowledge networks are established as central elements of several emerging 
inter-organisational market spaces. The analysis suggests that as the Internet expands its reach, along with its ubiquitous and 
often automated information-sharing capabilities, the ability to create knowledge-based networks of partners will be critical to 
maintaining competitive advantage. Firms will learn to rely on strategic partners for both core and peripheral functions, and 
will outsource significant processes to organisations that specialise in such functions and activities[54]. 
 

BUILDING AN INTEGRATED MODEL OF KNOWLEDGE-BASED MARKETING 

In an increasingly global business environment, the creation and transfer of marketing knowledge and intra-firm collaboration 
through knowledge-based approaches to marketing will become more and more crucial as determinants for corporate 
competitive advantage and the survival of firms [40]. Actually, as marketing affairs are among the most knowledge-intensive 
parts of a company, applying KM concepts and practices to the field of marketing and marketing functions will prove 
especially efficient and effective. However, as the above literature review has shown, marketing lacks a knowledge-based 
framework in order to analyse and explain marketing-related knowledge processes in firms. The next sections are an attempt to 
engage in the first steps of building such a framework. 
 
Knowledge-based marketing 

According to [10], “in a world where other firms are seeking to expand their market share, successful firms often can only stay 
ahead of the competition by exploiting new knowledge to offer improved products or processes that deliver new forms of 
added value to their customers.”. If we interpret Chastons’s expression ‘exploiting new knowledge’ to be a mix of exploiting 
old knowledge and exploring new knowledge, we might well conclude that his statement is consistent with the above. [79] 
follow [44] and define market knowledge exploitation strategies as “those that imply a leverage on existing knowledge to 
refine marketing strategies, without exiting the existent path”. On the other hand, they define market exploration strategies as 
“those that enact new approaches in the relationship with the market, by challenging existent convictions and routines of the 
organisation” [79]. 
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[65] contend that resilient companies “go beyond conventional knowledge management by simultaneously exploiting existing 
knowledge and searching for new knowledge”. Based on the above, [40] proposed the following definition of 
‘knowledge-based marketing’: “Knowledge-based marketing is a knowledge management approach to marketing that focuses 
both on the exploitation (sharing and application) and exploration (creation) as well as the co-creation of marketing knowledge 
from contexts, relations and interactions in order to gain and sustain competitive advantage” [40]. 

 
Note that – even though the term is not mentioned in the definition – the (co-) creation of value is an essential prerequisite for 
gaining and sustaining competitive advantage. Often, the (co-) creation of knowledge goes hand in hand with the (co-) creation 
of value, but sometimes it can also be an antecedent. Finally, given the early status of theory-building in knowledge-based 
marketing, [38] emphasised that the above is still a preliminary working definition. Significantly, I attach equal weight to the 
role of explicit and tacit marketing knowledge, which are, in fact, inseparable in marketing practice. Besides, following the 
definition of marketing knowledge above, I also stress that knowledge-based marketing involves stakeholders such as 
customers, competitors, suppliers, partners etc., and is influenced by certain factors, such as national and corporate culture, 
tacitness of knowledge and the level of trust. 

 
Scholars studies on market orientation and market knowledge are considered “to address the issue of how companies learn 
about customers, competitors and channel members in order to continuously sense and act on events and trends in present and 
prospective markets” [79]. As has become clear from the definition of marketing knowledge and the model of 
knowledge-based marketing, at least the following key players and actors are involved in the exploration and exploitation 
(co-creation and sharing) of (marketing) knowledge: different units or subsidiaries of the firm, customers, suppliers, business 
partners and competitors. Intra-firm knowledge creation and transfer [3] [5] [14] [16-17] [24] [60] [66] [68] as well as 
inter-organisational knowledge creation and sharing [10-11] [14-15] [32] [34] [70] have frequently been researched and 
discussed. But nowadays companies can hardly be viewed as single, independent and isolated beings any more, and business 
networks have become ubiquitous in our economy [27]. 
 
[27] indicated “during the last decades of the 20th century significant changes in our legal, managerial, and technological 
capabilities made it much easier for companies to collaborate and distribute operations over many organisations” and this 
development “pushed many of our industries toward a fully networked structure, in which even the simplest product or service 
is now the result of collaboration among many different organisations.” Consequently, “large, distributed business networks 
became the established way of doing business in the modern economy” [27] and these – more or less –“loose networks – of 
suppliers, distributors, outsourcing firms, makers of related products or services, technology providers, and a host of other 
organisations – affect, and are affected by, the creation and delivery of a company’s own offerings” [28].  

 
[10] puts it: “in the 21st century, it can confidently be predicted that knowledge networks of various forms will become an 
increasingly dominant operational structure through which to ensure the effective management of entrepreneurial activities in 
both private and public sector organisations.” Given this situation, a company’s success depends on the success of its partners 
[27]. In fact, “neither value nor innovation can any longer be successfully and sustainably generated through a 
company-centric, product-and-service-focused prism.” [63] According to [1], the creation of marketing know-how is the most 
important function of marketing in the global knowledge-based economy. Indeed, “in marketing, a wide array of knowledge 
needs to be created” and “knowledge on customers and their preferences must be located or solutions for a particular kind of 
customer problem need to be identified.” [67] 

 
In fact, interactions and knowledge co-creation might become more and more crucial. Therefore, knowledge and value 
co-creation with customers – and also with suppliers and other business partners – has also received significant attention 
recently [17-18] [47] [62] [64-65] [76] [80]. Indeed, according to [62], the market has become “a forum in which consumers 
play an active role in creating and competing for value”, with the distinguishing feature of this new marketplace being “that 
consumers become a new source of competence for the corporation” (cf. also [63-64]). According to [80], anyone who can 
help the business – customers, trading partners, suppliers, consumers, interest groups – should be involved in creating the 
knowledge that the company needs. Indeed, the “array of relationships in the set has been expanded from the dyad of seller and 
customer to include partners up and down the value chain (suppliers, the customers of customers, channel intermediaries).” 
[13]. The study illustrates these relationships and the knowledge-based marketing processes along the value chain. 

 
From the above, it should have become clear that a knowledge-based approach to marketing asks for the co-creation of 
knowledge – and subsequently the co-creation of value – with a variety of key players and actors in the business ecosystem. 
Zack puts it like this: “Knowledge creation and sharing in today’s economy are not bound by the traditional physical and legal 
limits of the corporation. Companies are increasingly realising that knowledge is often produced and shared as a byproduct of 
daily interactions with customers, vendors, alliance partners and even competitors. The knowledge-based organisation, then, is 
a collection of people and supporting resources that create and apply knowledge via continued interaction” [80]. 
 
Conceptualisation of knowledge marketing 
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[12] proposed remaining in the same “knowledge marketing” terminology via approaching the concept and integrating the 
client into the knowledge creation model, according to his proposition, the customers are involved in this process of 
organizational Learning. They are no longer outside the corporate entity, but are an integral part of the “organisation”, and of 
the organisational knowledge creation process, as Figure 2 shows. It shows that knowledge marketing consists in developing 
corporate collaborators’ Competence and that of customers involved in the organisational knowledge creation process. 
 

 
Figure 2. the integration of the customer through knowledge marketing 

Source : [12] 
 
[12] proposed keeping the term “knowledge” and generating a new term “knowledge based Marketing” or “knowledge 
marketing”. This term will be more fittingly interpreted than Its translation “marketing of knowledge” The term “knowledge” 
may be associated with that of acquired knowledge. The experiential Marketing concept will allow us to generate the term 
“experiential acquisition” as “knowledge Acquired through experience”. [12] shall define the different usages of this term and 
present “experiential acquisition marketing” as being what corresponds best to a cross between “knowledge marketing” and 
“experiential marketing”. In order to analyse the term, [12] shall present an interpretation of the terms “acquired” and 
“acquisition”. 
 
Hence, proposition of [12] for “knowledge marketing” (the organisational field), concerning “knowledge/competence” 
development in the context of the customer’s integration in the “experience” involved in design, production, and consumption, 
meets its transversal match in “experiential acquisition marketing”. [12] suggest that one may better apprehend experiential 
phenomena via the notion of Competence which develops simultaneously through an organised knowledge creation system. By 
integrating the characteristics and properties attributed above to the notion of marketing, [12] gave the following definition: 
Knowledge marketing is an organised system of customer-corporate entity knowledge and competence resulting from 
value-creating experiences for the comprehension of, And action on, the market. 
 
The ways for MNCs to compete successfully by exploiting scale and scope economies or by taking advantage of imperfections 
in the world’s goods, labour and capital markets are no longer profitable as they once were, and as a result, “the new 
economies of scope are based on the ability of business units, subsidiaries and functional departments within the company to 
collaborate successfully by sharing knowledge and jointly developing new products and services.” [25]. This statement 
strongly supports for knowledge-based marketing. 
 
E-Knowledge Network 
The E-Knowledge Network (EKN) as a methodology used to efficiently integrate suppliers and 
research-intensive organisation to ensure materials and information are made accessible and distributed at the right qualities, to 
the right locations, at the right time, in order to speed the process of innovation, reduce costs and improve quality. The EKN 
provides a framework for a seamless and streamlined approach to planning, sourcing and delivering products. As in 
manufacturing, optimising the EKN is critical to maximising throughput and enabling flexibility. EKN introduces intellectual 
capital, information management and regulatory compliance into the traditional supply chain approach[69]. 
 
The EKN involves full co-operation between marketers, designers, manufacturers and distributors in practice. Although EKN 
can deal with production, sales, design, finance and other functions, enterprises have no such internal organisation to cater for 
these functions. That is to say, the enterprise will not relinquish its key functions. Concerning the rest of the company’s 
functions, due to limited resources and insufficient competitiveness, the enterprise must become a virtual company. It must use 
every means to borrow strength from outside to increase its competitive edge. The target of this borrowed strength might be 
the upstream suppliers or the competition or the customer[73]. 
 
In summary, EKN emphasises the firm’s need to build a direct knowledge of its consumers and to differentiate the service, 
product and brand from those of competitors. It asserts that small, distinct service experiences will combine to create a strong 
overriding impression of quality and value, and this mechanism is the foundation of achieving a strong brand. However, to be 
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achieved in practice, these service targets need to be understood and communicated clearly up and down the EKN. This 
involves full co-operation between marketers, designers, manufacturers and distributors. In brief, an EKN meets the needs of 
value creation. 
 
The EKN is a methodology used to efficiently integrate suppliers and research-intensive organisations to ensure materials and 
information are made accessible and distributed in the right quantities, to the right locations, at the right time, in order to speed 
up the process of innovation, reduce costs and improve quality. Suppliers and collaborating partners can assist the innovation 
process through access to technologies, skills or information, and providing complementary expertise to improve the speed to 
market of new product developments. In brief, an EKN meets the needs of continued innovation. 

 
Finally, an EKN is able to speed up the process of innovation and distribute products and services in the right quantities, to the 
right locations, at the right time, and reduce costs and improve quality for product and process innovation. 

 
The EKN is constructed by research, development, industrial/commercial design, manufacturing and marketing/distribution. It 
feeds back continued innovation and value creation to the core innovation system to form a cycle of continued innovation and 
value creation. Therefore, the integrated EKN model can help high-tech SMEs to achieve SCA, due to the cyclic effect of 
continued innovation and value creation between the core innovation system and the EKN. 

 
An integrated model of knowledge-based marketing 

According to above discussions and review, the study builds an integrated model of knowledge-based marketing as figure 3. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure 3. An integrated model of knowledge-based marketing 
 

METHODOLOGY 

 

The Study Design 

This study involves a two-phased design, and each phase with its distinct methodology. First, an initial questionnaire guide to 
the interview was sent to 50 high-tech SMEs in Taiwan, in order to select four companies as case studies for this research. Two 
small high-tech companies (4–20 employees) and two large high-tech companies (70–200 employees) were selected. This 
diversity amongst the organisations should help to map the basic innovation phases, activities and routines carried out by 
high-tech organisations in practice. Second, in-depth interviews with senior managers from four selected high-tech companies 
were used to collect data. 
 

Interviews are one of the most intensively used methods of data collection [8]. The individual in-depth interviews that the 
study conducted were face-to-face and of a semi-structured nature, which is one of the most common approaches to 
interviewing in qualitative research [8]. This type of interview involves the implementation of a number of predetermined 
questions and/or special topics. That allows the respondents to determine the direction and content of the interview within a 
broader framework provided by the interviewer. After each company’s interviews, the results were assembled, transcribed and 
e-mailed to the respondents for their review and approval, eliminating any misinterpretation. This was expected to provide a 
richer and more holistic appreciation of the problems regarding the knowledge-based marketing model. 

 
This research adopts the case study method to assess actual knowledge-based marketing and determinants of EKN and how 
they can be leveraged to create value to implement an knowledge-based marketing in the context of the high-tech SMEs. The 
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completed questionnaire, company reports/industry-specific newsletters and an in-depth interview created an established chain 
of evidence for each company. 
 
The Method of Data Analysis 
All interviews undertaken were recorded and transcribed. The transcripts were then coded with concepts and transformed and 
simplified in order to facilitate display, analysis and comparison. The coding was revised and developed as the research 
progressed. Displays were developed for the different concepts, summarising the response of each respondent and allowing for 
cross-case analysis. 

 
The cases will be referred to as case A through to case D in order to facilitate discussion and satisfy ethical considerations. 
Two different techniques were used in the processes of cross-case analysis, namely: 1) putting information in different arrays 
to make a matrix of categories and 2) tabulating the content of different constructions and putting information in the order of 
elements. 
 

THE ANALYSIS OF CASE STUDY 

The analysis of case study shows the comparison of background information for the four case studies in the research. From the 
comparison we can see that only B Corp is the start-up firm, the other firms were established ten or more than ten years ago. A 
Corp is the supplier for IC design industries such as C and D Corp, B Corp is the web and blog Design Company; it can 
provide any industry with innovative products, processes and services via web and blog technology. Only B Corp is based in 
Taiwan, the other firms are all multinational corporations. A and B Corp smaller high-tech SMEs, regularly employing under 
22 workers, while C and D Corp each employ 80 to 100 workers. The current investment capitals for A and B are 10–60 
million, for C and D they are about 300 million. The main products for A Corp are EDA tools and IP, for B they are web and 
blog products, for C and D they are IC design products. 
 
The analysis of case study shows the comparison of knowledge-based marketing and e-knowledge networks. All of the four 
firms have established an e-knowledge network by their EIP, which provides technology information and knowledge of their 
products and services, technological support by on-line FAQ and inquiry by e-mail for suppliers, employees, partners and 
customers. Except for B Corp, the firms have all attended e-knowledge networks in the related fields of EDA tools and IP 
industries: Chip 123. Its content includes technology discussion, application demonstration, academic research, successful case 
studies, development tools, and solutions provided by national and international industries. 

 
A Corp encouraged its design engineers to attend the “club of engineers”, this allows users to acquire the latest related 
technology documents and trial products, and allows real-time on-line discussion with other users for obtaining more novel 
ideas. 

 
B Corp has established an e-knowledge network by its EIP and unique web technology, linking KM and inter-organisation 
networks such as academic networks, consultant networks, and global expert networks into its e-knowledge network. It has 
participated in and utilised a “network of technology exchange for free software”. 

 
C Corp applied the ITIS industrial information service network to foster its knowledge management and link professional 
knowledge and inter-organisational systems such as ITIS and universities, and applied the TWTM (Taiwan Technology 
Marketplace) platform, which was designed for technology transferral. Employees from C Corp also attended the industrial 
forum of Industrial Technology Research Institute (ITRI). 

 
D Corp has established an e-knowledge network through its design centres in San Jose, HsinChu, and ShenZhen City and its 
three R&D centres in NeiHoo Technology Park, Hsinchu Science-based Industrial Park (HSIP) and the Silicon-Valley, and 
established an e-knowledge network via the R&D centre at the “Innovation Incubation Centre of National Tsing Hua 
University”. The purpose of this is to facilitate co-operation with academic research to absorb updated innovation knowledge 
and information to enhance innovation capacity. This R&D centre helps D Corp to link with universities and start-ups to 
introduce new ideas. D Corp participated in “Digitimes”, which combines IT Forums, and participated in another important 
e-knowledge network, EETimes Forums, wherein engineers make their own connections. 

 
According to the above comparative analysis, we can see that larger firms have many more resources for attending and 
establishing partnership with the members of e-knowledge networks, but the smaller firms can only participate in some free 
knowledge networks and utilise EIP to establish their own knowledge networks. This is due to limited resources, in both 
human and monetary terms, in smaller firms. For overcoming this problem, smaller firms should actively participate in R&D 
plan from academia, research institutes and government to extend their knowledge networks. 
 
 

RESEARCH PROPOSITIONS OF THE STUDY 

According to the integrated model of knowledge-based marketing and the findings of case studies and the above comparisons 
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between smaller and larger SMEs, the study now proposes four research propositions for future researchers and practitioners, 
as follows: 
 
RP1: High-tech SMEs, through the full cooperation between suppliers, customers, partners and employees to construct an 

integrated model of knowledge-based marketing, and to achieve value creation and then reach sustainable competitive 
advantage. 

RP2: High-tech SMEs, through the integrated model of knowledge-based marketing, can create four relationships assets for 
value creation, both internal and external.  

RP3: Having a good product or service at a competitive price is not enough. Outstanding employees, efficient suppliers and 
supply chains, and trusted partners are critical to creating competitive differentiation and long-term survival.  

RP4: Satisfying customers is the source of sustainable value creation. Strategy requires a clear articulation of targeted customer 
segments and value proposition required pleasing them. These assets are the most valuable, and goals should be 
established to leverage and manage them most effectively. 

 
The propositions can act as a list of items for high-tech SMEs to address when adopting knowledge-based marketing. This 
helps to ensure that the essential issues and approaches are covered during ideas, concepts, implementation and 
commercialisation. For academics, it provides a common language for them to discuss and study the approaches, which are 
crucial for the success of knowledge-based marketing in high-tech SMEs for future research. 
 

CONCLUSIONS 

This paper presented an integrated model of knowledge-based marketing and highlighted essential processes of marketing 
knowledge co-creation with the main actors in the business ecosystem of – customers, suppliers, competitors, business 
partners. 
 
Firms do not exist in isolation. Strategies are first created to identify attractive market segments to enter, customers to target 
and products or services that need to be developed and sold to generate revenue and profit. Suppliers are a necessary 
component of the value chain to build a product or service. Employees are needed to tackle a whole host of issues including: 
managing organisational efficiency; deploying and maintaining all types of information technology; providing research and 
development expertise; acting as marketing and selling agents; providing customer service and even providing general and 
administrative support. Partners are needed to distribute and sell, or are leveraged to outsource and manage components of a 
firm’s business. And, of course, customers are needed to purchase (initially and repeatedly) the product or service – either 
directly or indirectly – that the firm offers. It easily becomes apparent that the firm’s success is ultimately derived from 
relationships, both internal and external. To manage the turbulent waters effectively as we enter a new century on a note of 
uncertainty, we must understand that relationship assets are the most valuable store of any firm’s capital. 

 
As shown, traditional marketing approaches have focused overly on explicit knowledge and neglected the important role of 
tacit knowledge, specifically in international (cross-cultural) settings. This paper’s aim was to adjust this imbalance in the 
extant literature, and makes a call for a new knowledge-based marketing paradigm, with knowledge and knowledge 
co-creation being the key to sustainable competitive advantage in a global knowledge economy. In fact, facing the current 
global business environment and fierce competition, knowledge-based marketing has already become crucial as a determinant 
for corporate competitive advantage. Especially, when introducing new products or when entering new markets, knowledge 
creation and transfer and intra- as well as inter-firm collaboration prove critical for the success of the projects. Therefore, 
applying KM concepts and practices to the knowledge-intensive field of marketing and to marketing functions bears out 
particularly efficient and effective. Besides, as large parts of marketing knowledge are tacit and hard to codify, face-to-face 
communication and the integration of local staff into marketing processes and decision making is an important factor for global 
marketing knowledge sharing that leads to successful marketing and sales achievements. Finally, Knowledge-based marketing 
leads to knowledge and value co-creation with customers, suppliers, partners via the integrated EKN and then achieves the 
co-creation of marketing knowledge from contexts, relations and interactions to gain and sustain competitive advantage. 

 
The core issue of the integrated EKN is to create value for customers. It provides a language that executive teams can use to 
discuss the direction priorities of their enterprises. They can view their strategic value measures, not as performance indicators 
in four independent perspectives, but as a serious of cause-and-effect linkages among objectives in the four balanced 
perspectives. The integrated EKN is based on four strategies to create value, as follows: 

 
Value Creation Starts With Valuing Your Customers 

Strategy is based on a differentiated customer value proposition: Satisfying customers is the source of sustainable value 
creation. Strategy requires a clear articulation of targeted customer segments and the value proposition required pleasing them. 
Clarity of this value proposition is the single most important dimension of strategy. This includes low total cost (offer products 
and services that are consistent, timely and low-cost), product leadership (products and services that expand existing 
performance boundaries into the highly desirable), complete customer solutions (provide the best total solution to customers) 
and system lock-in (high switching costs to end-use customers and add value to complementers). 
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Treat Your Employees As Value-Creating Assets; Manage Them With This In Mind 

The key asset to competitive advantage is outstanding people. Managing people in a modern way will be most important – 
stimulating and empowering them to act on their own. Given the multitude of assets necessary to drive a firm’s economic 
value, one key asset remains the same: people. A firm’s employees will continue to remain fundamental to economic growth. 
Employees do have a significant impact on a firm’s outcomes, especially the firm’s market value. How a business finds, 
develops and retains them is a fundamental management challenge for competing in an era in which intangible assets, such as 
employees, constitute the majority of a firm’s value. Firms must pay closer attention to the economic value of their employees 
within the context of their relationship assets: 

 
 To capture new knowledge (measure and control data with guidance from a “select few” staff and supported 

possibly by information technology) 
 To codify knowledge (promulgation of new product information, policy and procedures, etc.) 
 To generate new knowledge (cross-functional project groups, creative approaches, innovation centres, quality 

improvement teams, etc.) 
 To circulate knowledge (team-based learning programs, skills development workshops, feedback loops, etc.) 

 
While the associated economic value of customers is becoming refined through newer economic models and analysis tools, 
employee value, outside that of pure sales professionals, is proving more elusive to measure. 

 
Treat Your Suppliers As Critical Assets 

In the extraction of value from relationship assets, suppliers do indeed play a dynamic role in creating corporate worth and 
growth and are a key determinant of a firm’s performance and ultimately market valuation. Careful attention and measurement 
must be given to this component of the value chain. A firm’s supply chain is a network of facilities that aims to have the right 
products/services in the right quantities at the right moment, all at minimal cost. Today, the Internet is acting as a great 
“aggregator” of supply chains. With the ability to create electronic supply-chain processes and real-time delivery of 
information, and the ability to review and contract with suppliers from anywhere in the world – all nearly instantaneously – 
many firms now find themselves on equal billing with the largely closed environment of the EDI-based supply chains of the 
past. Additionally, information-based supply chains – largely driven by the Internet – are chiefly responsible for 
mass customisation, real-time demand forecasting and decreased production and inventory costs, all aspects of the supply 
chain that a company such as the four case-study companies have enjoyed and exploited. Supply chains must be managed not 
just to create efficiency or to reduce costs, but to achieve growth and maximum market value. 

 
Manage Your Partners As Valuable Assets 

Forward-thinking firms recognise that the economic ecosystem “contract” is the tie that binds their success in the marketplace. 
As such, value from the various partner relationships must be evaluated with the same rigour as other relationship assets. 
Although many firms have a variety of partnerships, we believe they can fundamentally be divided into five distinct categories: 

 
(1) Alliance Partners: The ability to leverage alliance partners is no longer a “nice to have” proposition, but rather a 

strategic imperative today. Alliance partnerships are proving to be not only a good vehicle for achieving the growth goal, 
but also an extremely important corporate asset. Alliance partners typically constitute relationships between firms 
focused on filling single and multiple gap deficiencies, creating integrated products and/or services or forming a 
breakout offering. Joint partnerships might also leverage R&D capabilities as a means of sharing costs or creating 
proprietary technology or standards. In an era of increasing speed, creating alliance partnerships can also serve as a 
means of getting to market faster, ahead of competitors. 

(2) Research institute partners: Research institute partners constitute relationships between firms and research institutes, 
focused on co-creating advance products, services and processes to form a breakout offering. Joint partnerships might 
also leverage innovation R&D capabilities as a means of transferring technology or standards and as a means of getting 
to market faster, better and cheaper. 

(3) Government partners: Government partners constitute relationships between firms and various supporting program 
from government, focused on co-operative innovation programs to form an industrial upgrading and turnaround. 
Co-operative partnerships might also leverage innovation R&D capabilities as a means of promoting upgrading of 
technology or industries and as a means of maintaining sustainable competitive advantage. 

(4) Academic partners: Academic partners constitute relationships between firms and various universities, focused on 
co-operative innovation R&D program to form a win–win situation for industrial needs of talents and supply from 
universities. Co-operative partnerships might also leverage innovation R&D capabilities as a means of transferring the 
results of technology and research and as a means of assisting SMEs to establish innovation R&D centres. 

(5) Distribution/indirect channel partners: Many firms rely heavily on distribution and indirect channel partners. 
High-tech and drugs, sell as much as 60 to 70 per cent – even 100 per cent – of their product through indirect channels. 
Delivering the right product or service, at the right time, at the right place and at the right cost may require multiple sales 
channels, especially for firms competing in global markets. 



Chen 

The Fourteenth International Conference on Electronic Business & 

The First Global Conference on Internet and Information Systems, Taipei, December 8-12, 2014 

78 

 
Indeed, for firms to compete in such markets, both direct and indirect selling are necessary. Therefore, the channel partner, 
while in some respects under threat via the Internet, is still a viable and thriving component of a firm’s relationship assets. 
Managing channel partners for market value creation is tricky at best. However, partnerships, whether they are in the form of 
alliance partners, channel partners or both, do significantly enhance a firm’s ability to create value in the market and, thus, its 
financial performance. Careful partner selection, coupled with the ongoing management and the nurturing of trust throughout 
the life-cycle of the partnership, is critically important to ensure optimal performance. Firms seeking to generate positive value 
from partnerships would do well to carefully determine their full impact within the overall scope of their relationship assets, 
and then select, manage, measure and learn from their partnerships appropriately. 

 
More and more businesses are chasing a finite number of customers. Where once customers had limited choice, now they have 
virtually unlimited choice – and access to comparative information – about the goods and services they care to purchase. This 
“knowledge” forces any business to create the most value-added capabilities possible and compels differentiation in order to 
capture, and to keep, customers. But having a good product or service at a competitive price is not enough. Outstanding 
employees, efficient suppliers and supply chains, and trusted partners are critical to creating competitive differentiation and 
long-term survival. These assets are the most valuable and goals should be established to leverage and manage them most 
effectively. 

 
The integrated model of knowledge-based marketing can be an easy-to-follow innovation model for high-tech SMEs to address 
when adopting e-knowledge network. This helps to ensure that the essential determinants and approaches for knowledge-based 
marketing processes are covered during from research, development, design, manufacturing, marketing/distribution to form the 
EKN for implementation/commercialisation. For industries, this provides a practical and complete business model for them to 
use as a reference and study the innovation approaches (the advantage and disadvantage), which are crucial for the success of 
knowledge-based marketing in high-tech SMEs. 
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ABSTRACT 

Purpose 
In this paper, a mobile navigation system of the National Palace Museum which is designed and built on the basis of seven 
design factors is presented. The purpose is to meet the visitors’ needs and increase the visitors’ intention and satisfaction 
toward using the museum mobile navigation system. 
 
Design/methodology/approach 
The framework and process of design science research (DSR) is used in this research to propose solution plans. According to 
actual environment, context, and literature, we first identify and discuss seven design factors affecting visitors’ usability in 
museum mobile navigation systems. We then design and construct a museum mobile navigation application on Android on the 
basis of the seven factors, and evaluate the design to ensure this system can effectively solve the problems that the visitors 
encountered during the navigation process. The system structure is depicted in Fig. 1. 

 
Fig. 1. System structure of the mobile navigation system 

 

Conclusions 

Visitors can use the navigation system on their smartphones to read the timely information of the artifacts and the exhibitions 
ubiquitously. They can plan the desired tour routes, and share the unique experience via social media. The designed system 
could meet the visitors’ needs and increase the visitors’ intention and satisfaction. 
 
Research limitations/implications 
We use laboratory experimental method to evaluate the effectiveness of this designed system. Other evaluation method could 
be used as well for future research, such as field experiment. Moreover, the gap we identified between users’ perception of 
using the real system and their expected system requirements could serve as the reference point of future related research. 
 
Practical implications 
The building process of the mobile museum navigation system and the evaluation of the system utility could serve as the 
guidance for APP vendors to implement a mobile navigation system; or as a basis for museums to plan an exhibition. 
 
Originality/value  
With the prevalence of smartphone and the increasing use of mobile applications, the mobile navigation system has been 
widely used in museums. User satisfaction indicates information system success. However, there is seldom a navigation system 
built on the design factors affecting visitors’ usability, rendering low user satisfaction. Our contribution is the system building 
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and evaluation processes, as well as the evidence that a mobile navigation system constructed by design science research 
method can increase the visitors’ intention and satisfaction. Therefore, this research could provide guidance for museum to 
cooperate with APP vendors in designing a mobile navigation system that is able to improve visitors’ experience in touring the 
museum. 
 
Keywords: Mobile navigation, museum navigation, design science research, user satisfaction, mobile application 
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ABSTRACT 

Because of rapidly information technological innovation, to investigate competitive advantage we need to build institutions 
overall view that link all competitive elements from inside to outside, and from now to future. As the phenomenon that 
competition is a stochastic process, by defining “Chang” (a transliteration of Chinese word-場) “a set of space intersection 
time, which exists influence”, here we construct a new competitive thinking framework and expound that why and how 
“Chang” is a good way that can connect Strategy, Management and customer value in the overall view of institutions to enable 
competitive advantage business. 
 

Keywords: Service, chang, influence, strategy, management, customer value. 
 

INTRODUCTION 

How to create the competitive advantages is the essential issue for enterprises. Michael Porter (1980) indicated that researchers 
should draw attention on the research stream of internal improvement such as differentialization, value chain management, 
business process reengineering (BPR), and organizational culture. Conversely, in term of the business external perspective, 
Woodruff [15] believed that customer value is the main resource of organizational competitive advantages in the future. Endo 
[3] proposed the concept of “Gemba-Power” which is used to strengthen the firm’s strategy and management by raising the 
customer value based on the “Gemba” aspect. In other words, Gemba-Power is seems to try to search for the optimal solving 
process of strategy, management, customer value, and enterprise value. The difference between the Michael Porter’s and 
Woodruff’s viewpoints is that Michael Porter uses the top-down approach to search the optimal solutions from internal strategy 
(starting point) to customer value (terminal point); whereas the Woodruff applies the bottom-up method to look for the best 
business strategy from customer value. 
 
Prompt and innovative technology has changed the ways of our lives, leading us to focus on the bottom-up deliberation. Here 
are the observations from following phenomena: Facebook, Line, and Twitter are changing the ways of communications and 
group activities, influencing the customer consumption behavior (i.e. occurrence of word-of mouth marketing). Indeed, 
information systems can explore the patterns of consumption behavior and analyze our life habits through techniques such as 
data mining, big data, and mobile technologies. Furthermore, the growth of e-commerce makes us shocks that our competitors 
may come from the other edge of the world. That is, the competitors are sleeping in the night at the other edge of the world, 
forcing our business advantages while we are working hard in the day. In a short, information technologies can enlarge the 
variation of the customer value; reduce the time to understand the trends of customer behavior by replacing the traditional 
research methods, and extend the competition areas within the industry. Those factors are essential and need to be carefully 
deliberate for business strategy. 

 
However, customer value is not the necessary and sufficient conditions for creating the innovative product such as Windows 
systems, iPhone, or Google. In other words, customer value would not generate before the presentation of innovative product 
or service. Just as Jobs said [18]: ‘Customers don’t know what they want until we’ve shown them’. Further, it is difficult to 
analyze and identify the critical factors in a short period according to above cases and instances. But there are some common 
features among those examples, that is, all of those are influencing, non-localized, and rapidly diffused. Therefore, in order to 
keep the competitive advantages in this competitive business world by using the newly innovative technology which may 
replace from the internal strategy to external customer among the traditional value chain, there are three questions that we need 
to re-considerate: (1) how long can we keep the company influencing? (2) how fast does our company influence spread? And 
(3) what is the end of our company influence? Indeed, we also need to consider that the period of revolution will gradually 
shorten because of the progress of advanced technology. 

 
To understand the competitive advantages of company, it is needed to achieve the goal by building up a connection between 
the strategy, management and customer value, entire plan, and executive capacity. Nevertheless, to build up such a connection 
is difficult since there are a variety of properties, complexity of integration, different issues and aspects from distinct industries. 
Recently, the research trend of service innovation mainly focus on how to interact with customer directly to create the 
company value, for example, improve the services to meet the different needs from customers, increasing the product and 
service value provided by the company [14]. Based on the evolution of literature of competitive advantages, it reveals that the 
way of competitive strategy is following the progress of technology and practical application, thinking and research was 
approaching the way of interaction of sufficiently “interaction” with customers, strengthening the company value based on the 
concept of customer value. Furthermore, we found that there was a common feature, “interaction”, existing between the 
strategy, management, innovation and customer value. Thus, this paper tries to use the concept of “interaction” to integrate the 
strategy, management, innovation, customer value and the logic of business operation. 
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There is a degree of mutual influences generated from the occurrence of “interaction.”(Field Theory) Hence, we can regard the 
“influence” as one dimension. Indeed, there is no more geographic limitation of competitors because of the increasing of 
electronic commerce, the diffusion of space is another essential dimension. Furthermore, in view of the effect of technology 
increases the variation of customer value, time is the other dimension. To simplify the multi-dimensions and dynamic 
characteristic of competitive advantage model, this paper proposes three dimensions of integrated influence, space, and time, 
and defines “Chang” ( similar mean as “field” ) as the existing influence of time and space, where includes the physical and 
virtual spaces (e.g. communities established from the Internet). We apply the thinking framework by using the “interaction” as 
a basic to integrate the strategy, management customer value. In the next section, we review the related literature to discuss 
how to establish the thinking framework. Further, we define the concepts of “Chang” and explain the existing form of “Chang”. 
Finally, we analyze each case by applying the “Chang” thinking framework. Last but not least, we expect that researchers can 
develop a business competitive advantage model based on the “Chang” thinking framework for the future research. 
 

LITERATURE 

Observing the stock price of an enterprise, which is a correspond indicator of enterprise competition, we know that competitive 
advantage of an enterprise is a stochastic process. Kurt Lewin [16] developed Field theory which examines patterns of 
interaction between the individual and the total field, or environment. When we extend the concept from the viewpoint of 
enterprise to discuss the interaction between enterprises, the interaction between enterprises and individuals, the interaction 
between enterprises and environment and the internal interaction in enterprise for competitive purpose, it can reflect the 
stochastic process property of competitive advantage. Although Field theory emphasizes “that the behavior must be derived 
from a totality of coexisting facts and behavior depends on the present field rather than on the past or the future” [17]. Because 
of rapidly information technological innovation we have to also focus on the issue that how long and how far can enterprises 
maintain present field and future field. Nahapiet and Ghoshal [7] proposed that social capital facilitates the creation of new 
intellectual capital based on the value enhancement perspective. They also concluded that the process of creating intellectual 
capital was affected by opportunities, expectation, motivation, and ability, moreover, the feedback of intellectual capital can 
strengthen the social capital. This model could be clearly explained the creation process of intellectual capital. For instance, 
exchange behavior needs the interaction between the spaces (physical and virtual), besides, the feedback process is the 
extension of time. This model combined both time and space dimensions. Accordingly, we need to enclose those factors of 
social capital, intellectual capital, and the creation process of intellectual capital to discuss the organization competitive 
advantages. Thus, we also need to incorporate the social capital and intellectual capital, not only focus on the funding capital. 
 
Using this concept to examine the five forces model proposed by Michael Porter in 1980s, this model focused on the 
produce-oriented of physical product and static aspect, ignoring the dynamic process. For example, there was little content to 
discuss about the problems of strategy transformation which corporates must take time, cost, and issues of surpassing the entry 
barrier consisting of social capital and intellectual capital from competitors. Such as the dilemma of Taiwan OEM economy 
which once was an Economic miracle. 

 
Woodruff et al. [15] emphasized that customer value was the key factor of competitive advances. They defined “Customer 
value is a customer's perceived preference for and evaluation of the product attributes, attribute performances, and 
consequences arising from use that facilitate (or block) achieving the customer's goals and purposes in use situations.” 
Meanwhile, they also proposed the customer value hierarchy model which is used to discuss the interaction process between 
the customer values. However, this process did not and should not be applied in the technology industry in the practical world. 
Therefore, Van der Haar et al. [14] proposed the customer value model, and indicated that there were two differences, namely, 
perception gap and information gap, between the company and its customer, particularly in the technology-based company. 
The perception gap represents the potential mismatch between the value designed by the company and customer expectation in 
the purchase phase, whereas the information gap reflected the company did not have sufficient information about what their 
customers exact wants in business development phase. The deduction of both purchase and business development period will 
decrease the variation of the two stages, reflecting the importance of space and time issues, that is an extension from the social 
capital to end customer. However, customer expected value would vary according to the social change and information 
provided by company. We regard customer value as a lagging indicator, causing the perception gap in the long term strategy. 

 
Sheth et al. [12] indicated functional value, emotional value, social value, epistemic value, and conditional value has an 

impact on the customer choice. Pine and Gilmore [9] defined experience as an individual join an event by customization. The 
purpose of company is to serve their customer by providing an impressive and precious experience which focus on the service 
design accompanying the culture asset. Both of service and experience are the crucial framework for service constructed 
between the company and their customer. Furthermore, company still need to take the consideration of incorporating the 
elements of service and experience into strategy and management, and not only ponder the price comparing with their 
competitors in the business world. However, service and experience are focus on the relationship between enterprise and 
customer. 

  
Endo [3] referred Gemba as a place to undertake the customer service innovation, and seemed Gemba power as a kind of 
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implementation capacity. Thus, Endo proposed seven elements of “forceful and powerful Gemba”, the concept of constructing 
the strategy from the workplace to ensure the execution of operations. Based on this framework, he used the “interaction” to 
connect the strategy, management, and customer value. Indeed, he also described the issue of competitive advantages creation 
by incorporating the concept of “process.” This explained why there were some different performances between companies, 
even there were numerous and common management theories which provide critical factor analysis. That is because the 
existence of customer value is generated by the customer usage, and this would be influenced by the operational process, 
compacting with the implementation capacity of each company. 

 
When it comes to innovation, it referred as the principle to strengthen organization competition advantages. According to the 
Roger’s [11] definition of innovation, the speed of innovation diffusion was influenced by the innovativeness, time, channel, 
and social system. Those four factors also included both elements of time and space. Thus, it is needed to strategically 
considering how to condense the innovation cycle and the time of influencing, and accelerate the speed of customer acceptance 
and innovation diffusion. 
 

CONSTRUCTING THINKING MODEL 
Bellows list how we construct the thinking model: 
The concept of extension of interaction (Field Theory) 

According to the concept of Gemba power from Endo, the feasibility of strategy is retrieved from the concept of Gemba; 
service innovation, which increases the company value, is also triggered from the interaction between the first-line employees 
(or system) and customers. The above states showed that the establishment of strategy is composed of valuable ” interaction 
point” If internal employees or outsource company could be seems as internal resources to create the social capital and 
intellectual capital, the concepts of service and experience can be applied to internal customers as well. 
 
Influence 

Organizations should concentrate on the procedure from organizational strategy to customer value instead of focusing on the 
indicator (e.g. customer value) since there are some procedures conducting by internal employees or mechanism to create the 
customer value. For example, applying the process of each dimension influence is an applicable model [8]. In order to sustain 
the competitive advantages and influence still includes social capital (e.g. searching the information from Google search 
engine) and intellectual capital (e.g. intellectual property) although methods to calculate the organization value are still used 
the funding capital as the basis. To discuss the organizational strategy based on the service or experience perspectives would 
probably focus on the process of customer values creation, whereas applying the perspective of influence to discuss the 
organizational strategy need to take the effects of technological innovation and industrial competitors into considerations. 
Regarding the entire thinking framework of mutual interaction, process, and scope, influence is more suitable and complete 
manner. 
 
Feasibility of prompt measure in social science 

Applying the influence to discuss the competitive advantages is the inevitable trend. Here are examples of applications: using 
data mining techniques to find the relationship between the diaper and beer; applying mobile devices to capture individual 
location; using virtual communities to understand the feature of social groups; conducting affective computing methods to 
measure the vision reaction to environment (e.g. eye tracker); requesting artificial pacemaker to record the physical reaction to 
external condition change; applying the big data technology to storage the personal, lone-term, behavioral data, etc. 
 
Time and Space 

While making a decision, how to moderately focus on the issue of funding capital and avoiding falling into the Status-Quo trap 
[6] is that you need to consider both of the present and the future “Field”. The theory of innovation diffusion is also composed 
of both dimensions, namely, time and space. Furthermore, IT (Information Technology) has broken the competition limitation 
of location. 
 
The difference between the top-down and the bottom-up of dynamic programming 

Logically, there are two solutions for dynamic programming, including the top-down and bottom-up approaches in operational 
research field. If we consider the optimal solution which the enterprise seems as the starting point and the customer as the 
terminal point, this would be the top-down approach, such as Michael Porter’s five forces analysis. Whereas the impact 
proposed by Kerry Patterson et al. [8] and Endo’s Gemba power [3] belong to the bottom-up approaches. While customer 
value vary caused by the technological innovation, it makes enterprise cannot observe and grasp the variation of customer 
needs, leading to falling into the Status-Quo trap. In this case, the decision-making and the development of organization would 
not focus on the customer value anymore. Comparing with the top-down approach, the bottom-up method would prefer to 
adjust the structure of organization to keep the competitive advantages by concentrating the customer value. The difference is 
that: what kind of decision should I make to influence our customers (top-down), and in order to influence our customers, what 
kind of decision should I make (bottom-up)? However, the deliberation of bottom-up often not exists in the top-down decision, 
causing people easily falling into the Status-Quo trap. For example, managers in manufacture industry still relatively focus on 
the issues such as cost down and quality promotion. 
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Based on the above reasons and the notice of generality, this paper defines “Chang” as influencing space and time, and the 
space includes both of physical and virtual space (e.g. community from the Internet). “Chang” has three dimensions, namely, 
influence, space, and time. This provides a thinking framework to examine the organizational strategy. Here, I enumerate sever 
principles of building this thinking framework: 

 
1. “Chang” causes the influence by connecting with the interaction: like the Gemba power, which emphasizes that the 
information used to make decision should be retrieved from the workplace, and this decision would comparatively and closely 
meet the expected customer value. 

 
2. “Chang” needs the information: based on the concept of extension from the interaction point, the information should be 
supportive and influencing, providing the analytic information from internal and external. Therefore, the value of information 
systems is not merely like the enterprise resource planning system (ERP) or supply chain management (SCM). 

 
3. Influence is two-way dimensions: strategically consider the impact from external environment, and notice the reciprocal 
communications from internal employees within the organization. In this case, the strategy, management, and customer value 
could be closely connected. 

 
4. The thinking of “Chang” is not only for the financial value creation but also for generating the intellectual capital and 
customer value. And it caused the impact can continuously enlarge in both space and time dimensions. 

 
5. According to innovation diffusion theory, except the cognitive value or time value, the impact would decrease as time goes 
by once “Chang” grown to the maturity period. 

 
6. The influence would diminish: The influence would decrease under the departmental egoism, causing the intangible barrier 
between strategy and customer value. For example, an inappropriate design of key performance index (KPI) maybe causes the 
maximum benefit of department but not enterprise. 

 
7. It takes time to changing the impact: firms like the original equipment manufacturer (OEM) in Taiwan transform its 
structure to brand market, they need to establish the maintenance centers worldwide, furthermore, within the company, they 
employ the organizational reengineering (e.g. separate the brand market and OEM) and cultivate organizational culture 
(transformation from technical-oriented to market-oriented) 

 
EXPLORE THE WORLD FROM “CHANG” PERSPECTIVE 

Applying the concept of “Chang”, the instances exist everywhere in our daily life. For instance, reading is someone staying in 
lonely space where the ancient’s though and wisdom surpassing the limitation of time and space through the media. It leads 
individual to comprehend the knowledge and cultivate the wisdom, causing individual the knowledge of innovation; a 
conference is a “Chang”, existing its own time and space where people can exchange the idea, collect opinions, and spread the 
information; employers can influence their employees through the implement of leaderships, regulations, salaries, promotions, 
KPI, enterprise culture even the managers do not supervise their employees at every moment. Service is seems as a “Chang” 
where create the customer value and organizational value. The strategy can be explained that the present “Chang” can draw up 
and produce the future “Chang.” In addition, the best case is that the value generated from the impact can last in time and 
space dimensions; and the ways maybe includes such as merging, building up the core value of firm, conducting the strategic 
alliances, developing a wisdom organization, etc. 
 
Generally, people want others to capitulate by using the psychical power or authority. According to the war strategy criterion, 
called the Art of War, it is said that “the supreme art of war is to subdue the enemy without fighting.” It means that to win the 
war by manipulating the impact of environment instead of using the military force. “Chang” should be regarded as the time 
and space to create value. From the financial perspective, company social responsibility (CSR) may consume the Stockholders' 
equity; however, CSR is the key “Chang” to build up the social capital and customer value. For example, Samsung Ltd. 
applied the CSR to improve the customer perceptions of product and brand image, and to promote the brand value and 
customer value through the high-quality product. DinTaiFung decorates the kitchen with transparent windows, allowing 
visitors directly seeing the producing process of making eighteen-plaited steamed dumplings (also called Xiaolongbao). This 
symbols the connection between the producing “Chang” to customer value by adding element of the experience economy. And 
the food provided from DinTaiFung was sublimated as a work of art. Furthermore, working in the transparent environment 
would be the stimulation for employees to work hard. Given another example of WowPrime, this company subsidizes its 
employees to pursue further education and travelling abroad. This policy may have a confliction with cost down strategy. In 
spite of the fact, this policy may involve innovative ideas from external culture after the travelling abroad. In addition, the 
experience of further education may inspire employees with the management mindset and knowledge, accumulating the 
“Chang” social capital and intelligent capital. And those resources and intangible capitals let the “Chang” prolong its time and 
space dimensions. 

http://www.dreye.com/axis/ddict.jsp?dod=0102&w=in%20spite%20of%20the%20fact&ver=big5
http://www.dreye.com/axis/ddict.jsp?dod=0102&w=in%20spite%20of%20the%20fact&ver=big5
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Taiwan was proud of its OEM economy model in the past; unfortunately, it has declined in an inferior position when 
comparing with Samsung Ltd. in the Korea at the present time. This is because of the top-down thought which let the company 
concentrate its attention simply on cost down and quality promotion, and ignore the experience economy of end users. The 
“Chang” of OEM industry cannot connect to its end customer and obtain the information about what is the customer needs, 
initiating the service innovation and experience for customers. Limited in competitive advantages of the high-degree social 
capital and intelligent capital from competitors, OEM industry would have an obstacle of transforming its strategy to build up a 
new “Chang” for customers. More than that, Samsung Ltd. use the intelligent capital to constructs the customer environment 
system, whereas domestic firms still limited to the focus on product perspectives. In other words, it would face the allocation 
problems of social capital, intelligent capital and customer value if OEM firm use the strategic alliances to corporate with 
others to promote the competitiveness. After all, the organizational strategy still has to remain at the same position. 

 
CONCLUSION 

We extend Field Theory from the viewpoint of enterprise competition by proposing “influence” as interaction between entities 
(enterprises, individuals, and environment); adding time dimension because of how soon does influence of an enterprise can 
really active and how long the “Field” that an enterprise can maintain being important issues about competition; adding space 
dimension since IT having broken the competition limitation of location. To distinguish our tree dimension thinking framework 
from “Field”, we use “Chang” to present our concept. 
 
By using this framework to determine the organizational strategy should also consider several factors such as social capital, 
intelligent capital, executive ability, innovation, customer value, time and space, instead of merely focus on financial 
perspective or KPI. Meanwhile, with the generalization of the technological innovation, big data, internet of thing and mobile 
device, social science research and experiment become more immediately assessable and measurable. That is why it is time to 
use “Influence” as core dimension in our thinking framework. The critical success factor will be the ability of dominating 
technology and information system to maintain each step of enterprise current “Field”. In this case, OEM industry would loss 
its advantages and stay in a difficult position gradually. Applying the “Chang” as the thinking framework to explore the 
competitive advantages is similar to using the radar to search the critical factors circularly, relying on the feasible information 
system. Shortly, how to construct the information system with analytic influence and supporting decision making become the 
most essential issue. 

 
There are lots of theories about management and strategy, providing the key factors and index. It is needed to execute those 
theories by applying the valuable “Chang”. Indeed, since there are such differences between the enterprises and individuals, 
the only way to find its own competitive advantages is conducting the “Chang” as the basic thinking framework. “Chang” is a 
method and route used to connect strategy, management, and customer value, and this route exists a set of intersection where 
includes the simple, communicative, and suitable thinking framework. 
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ABSTRACT 

This study examines direct effects of IT use, the level of firms’ IT human capital and the level of use of IT outsourcing based 
on vendor support, as well as their joint effect on the capability of firms to sense and respond to IT changes, known as 
technological opportunism. Using data from the U.S. and Spain, the results suggest that an intense use of IT and a high level of 
firm’s IT human capital are the main sources for developing technological opportunism. The findings also show the existence 
of complementarities between these resources for U.S. firms. For Spanish firms, IT vendor support and IT human capital are 
complementary resources, but IT vendor support should be applied in functional and low knowledge intensive activities. 
Therefore, if the firm relies on IT to develop technological capabilities, these activities should not be carried out by external 
firms.  
 
Keywords: Technological opportunism, IT vendor support, Internet-based technologies, IT human capital. 
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ABSTRACT 

Cultural and Creative Park is a recreational campus which usually consists of exhibition, gallery, show room, movie theater, 
and multi-function facilities to provide the cultural activities. Besides, in the Cultural and Creative Park, restaurants, coffee 
shops, bookstores, gift shops, and other business units are nearby. How to improve the customer experience in the Cultural and 
Creative Park is an important research question for the managerial division to promote culture industries. In this research, the 
questionnaires were developed and performed in one of creative park in Taipei, Taiwan to study customer behavior. This paper 
addresses the survey result and the insights revealed from the survey. 
 
Keywords: Cultural and creative park, consumer behavior, survey study.  
 

INTRODUCTON 

Cultural and creative industries, as the name suggests, is a combination of cultural and creative industries which represents 
intangible characteristics of the life style, art or fashion about a particular area. And the term "culture" has many different 
definitions. "Culture" of the term in broad sense is refers to living together in a society of people that have similar habits, 
customs, and beliefs; In narrowly, which means "art" is a through people created a new type of product. Whether on a narrow 
or broad cultural terms, "cultural and creative" that exist in both cultures, added to each country, ethnic, and individual for 
create, giving a new style and value cultural [1]. 
 
According to service network of Taiwan's cultural and creative industries announced the principles of cultural and creative 
industries, there are three standards, including: 1) The large number of employment or the large number of participants, 2) 
great value or big benefits, growth potential, and 3) Original or innovative and added value [2]. In addition, in most of 
countries such as England, China, Japan, and Taiwan which consider cultural and creative as strategic industry, building a 
cultural and creative park or facility to promote cultural and creative economy is important. The cultural and creative park not 
only provides artists or cultural creators a space to present their creativity, but also support the incubation for innovation on 
cultural and creative industry [3, 4].  
 
Recently, several cultural and creative parks have been established in different countries. Similarly, in UK, Sheffield Cultural 
Industries Quarter (CIQ) is on the edge of the city center zoned in 1988 for businesses in cultural production. This city is 
known for mines and steelworks ,but now that creative industry and cluster development policies are core to the government 
regional agenda it is seen as far-sighted [5]. Some of them utilized the abandoned site to reuse the resources, for instance, 
Huashan 1914 Creative Park in Taipei Taiwan [6] was created in 2007 as the heart of Taiwan’s creative pulse and a bridge to a 
unique architectural past. Others such as Queensland Creative Industry Park (CIP) in Australia were built in the new facility 
along with multiple investment on exhibition hall, concert arena, movie theater, and shopping center [7]. Also, there are some 
parks combine traditional cultural activities with the modern fashion shopping. For instance, Tianzifang, a renovated 
residential area in the French Concession area of Shanghai, China, is an arts and crafts enclave which integrates old 
community built in the 1930s as a Shikumen residential district with the largest shopping malls in Shanghai upon completion 
[8]. 
 
Not exactly the same as cultural and creative parks, the commercial theme parks, for instance, Disney Land, Universal Studio 
are the places that provide exotic atmospheres or science-fiction senses. The visitor streaming of the theme parks are highly 
influenced by seasonal effects such as weather, vacation period or special holiday events. Major profits are from the sales of 
entrance fees and the commercial products. In the contrary, the cultural creative parks more focus on providing cultural 
atmospheres for services including artists performance, painting gallery, or exhibition. Therefore, the customer behavior for 
cultural and creative park might not be the same as it of commercial theme parks [9-11].  
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In this research, the questionnaire survey was developed to reveal the customer behavior for cultural and creative park. In the 
following sections, we will addresses the results of this questionnaire, and then analyze the statistical results. The analysis of 
consumption pattern of first-time visitors, return visitors and no-consuming visitors will be processed. Finally, some interesting 
consumer behaviors will be discussed. 
  

QUESTIONNAIRE SURVEY  

In this research, the questionnaires were developed to survey the behavior of the visitors of Huashan 1914 Creative Park which 
is not only the heart of Taiwan’s creative pulse, but also a bridge to a unique architectural past in Taiwan (The questionnaire 
sample was attached in appendix). The questionnaire survey was implemented during July 12-13 weekend, 2014 which was 
the second weekend during summer vacation for students. The reasons of performing the survey in that weekend are: 1) more 
visitors in the weekend, 2) Huashan 1914 Creative Park had several popular exhibition events in July (the beginning of 
summer break). We expected to investigate the customer behavior during the hot season of the park. 
 
In this survey, the questionnaires were delivered to visitors by random. Totally, 4 questionnaire collecting spots were 
predetermined (see Figure 4). The collecting spots were all located near by the electronic billboards in the park where more 
people gathered around. The staffs in each colleting spot sought for the visitors who were willing to take 5 minutes on 
answering the questionnaires. One free cool drink was given as a gift after the visitor finished the questionnaire. During the hot 
summer time, the cool drink was an great incentive for visitors. 
 

 
Figure 4. Map of Huashan 1914 Creative Park [12]  

 
There are totally 321 questionnaires filled out by this survey and the valid questionnaires are 308 in total. Since the staff stood 
side by side with the subjects when they filled out the questionnaire, the questions about the survey were answered by the staff 
immediately. Therefore, the misunderstanding on the questionnaires could be avoided. In addition, if one person in a visiting 
group such as a family was taking the survey, the rest of group members would not be asked for performing the survey to 
reduce the repeated sampling in the same group. 
 

SURVEY RESULT 

Basic Statistics 
In this survey, there are 44% of subjects are male, and 56% of them are female (see Figure 5). Figure 6 shows that the age 
bracket between 21 and 35 year-old accounts for 66% of subjects. Obviously, it shows that the major customers are from the 
relatively younger generation who are usually considered as the major customers of the quick fashion and cultural creative 
market. Also, nearly 80% of subjects have the college or higher education degree (see Figure 7), and around 27% of subjects 
are students (Figure 8). Around 65% of subjects were accompanied with friends and family. From the socio-economic status 
analysis of interviewees above, it is not unexpected that the youngsters are major visitors in the park and most of them came to 
Huashan 1914 Creative Park with friends. In addition, the families are also the major customer groups in the park (see Figure 
9). 
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Figure 5. The gender proportions 

of subjects 

 
Figure 6. The age proportions of 

subjects 

 
Figure 7. The education level of 

subjects 
 

 
Figure 8. The occupation of subjects 

 
Figure 9. The companion of subjects 

 
Consumption Pattern Analysis 
In this survey, the subjects’ monthly expenses on leisure activities are reviewed (see Figure 10). The result shows that, for 
leisure activity spending, 34% of subjects spent USD$33.4 ~ USD$100 monthly, and around 27% of subjects spent a little 
more in the range of USD$100 ~ 167. As can be seen in Table 1, nearly 70% of subject who spend less and equal to USD$167 
on leisure activities monthly. The result positively reflects to the disposable income level of the Taiwanese younger generation 
which is the major visiting group of the park.  
 

 
Figure 10. The average leisure expense monthly of 

subjects 

 
Figure 11. The average leisure expense monthly of 

subjects (grouped by different age) 
 
If breaking down the proportion of leisure spending by age (Figure 11), it shows that the group under 20 year-old spends less 
on leisure activities(majorly less than USD$100). It can be seen obviously that the proportion of the spending range of 
USD$33.4 ~ USD$100 indicated as red ink is declined when the age increases. In the contrary, more money is spent 
(USD$166.7 ~ USD$100) on leisure activities in the older age groups. The result is consistent with the cognition on the 
correlation between the disposable income level and the age group (elder generation has more disposable income). 
 
Among all the subjects, their main reason of visiting Huashan 1914 Creative Park is going to the exhibitions as shown in 
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Figure 12. It is not surprise because the park is designed as an exhibition venue. In addition, the proportions of window 
shopping and outdoor walking are relatively high. It shows that most of visitors consider Huashan 1914 Creative Park not only 
as a venue but also as a park for outdoor leisure activities 
 

 
Figure 12. The purposes of visiting creative park 

 
Figure 13. The expending for first-time and return 

visitors in creative park 
 
The following subsections will show analyses and comparisons regarding the first-time visiting of Huashan 1914 Creative Park. 
The differences of consumption behaviors are studied. In this questionnaire survey, 29% of visitors are first-time visitors and 
71% of subjects are return visitors.  
 
Consumption Pattern Analysis for First-time Visitors  
For the first-time visitors, how did they know Huashan 1914 Creative Park is our concern. Based on the survey results, more 
than 50% of the first time visitors get the information about the park from their friends, and 32% of them obtained the 
information from the internet. Therefore, the social network plays an important role on spreading out the attractiveness of 
Huashan 1914 Creative Park. 
 
Then, we further analyzed the purchasing behavior of the first-time visitors comparing with the return-visitors. From this 
survey, 184 out of 308 subjects have expended in the park. Also, 59 out of that 184 subjects who expended in the park are 
first-time visitors, and the rest 125 subjects are not. Figure 13 shows the proportion of money expending grouped by the 
first-time and return visitors. As can be seen, in the higher expending categories ( > US$16.7), first-time visitors have larger 
proportion than return visitors. For example, there are 15% of first-time visitors spent around US$33.4 ~ US$66.6, but only 7% 
of return visitors spent that amount of money when they visit the park. This trend is opposite in the less-money expending 
category. Based on this result, it is very interesting that the first-time visitors tend to spend more money than return visitors 
when they were in Huashan 1914 Creative Park. 
 
Consumption Pattern Analysis for Return Visitors  
For the return visitors of Huashan 1914 Creative Park in this survey, they would fill in the questions regarding the frequency of 
returning the park. Totally, 214 subjects are return visitors and also fill out the corresponding questions. From Figure 14, 
without considering genders, we can see that most of the subjects re-visited Huashan 1914 Creative Park once in once per 
month, two or three months, or six months. If considering gender difference, more proportion of female subjects re-visited the 
park once in two to three months or once in six months. Interestingly, for the frequent visiting category (one per week or 
multiple time per week), more proportion of male visitors re-visited the park. The pattern is similar in high frequency category. 
It seems that, in terms of visiting frequency, male and female visitors have different patterns.  
 
In this survey, there are 118 out of 214 return visitors who spend money in the park. If we narrow the analysis on those 
consumed return visitors (we consider them as valuable customers), Figure 15 shows the analysis of the return frequency 
across the age. It can be seen that the age bracket between 21 ~ 25 is the largest portion of the return-consumed visitors. Note 
visitors with age bracket 21 ~ 25, 26 ~ 30, and 31~35 are major visitors in the park. It seems the younger generation (age 
21~25) seems to revisit the park slightly more frequent than other age bracket (more people come back one a month, or two or 
three per month). 
 
The Analysis of Not Consuming in the Park 
In this questionnaire survey, 172 out of all subjects did not consume in Huashan 1914 Creative Park. In this section, the 
reasons of not consuming are analyzed. In the questionnaire, there are eight reasons of not consuming can be chosen. The 
subjects were allowed to choose multiple reasons if they think they are applicable. Figure 16 shows the number of selections 
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for each reasons breaking down to different age bracket. As can be seen, the major reasons of not consuming are “nothing to 
buy” and “no plan to buy”. For age 21~25, relatively higher portion of visitors think the products are too expensive. It 
obviously reflects to their relatively low disposable income. 
 

 
Figure 14. The frequency of revisiting creative park 

(excluding first-time visitors, grouped by gnder) 

 
Figure 15. The frequency of return visitors 

who also consumed in creative park (grouped 
by age) 

 

 
Figure 16. The reasons of not consuming in the park (grouped by age) 

 
CONCLUSION 

From the above survey result, it shows that majority (81%) of the creative park visitors spent around US$ 33 to US$ 333 
monthly in average on leisure expenses. The average amount of spending on leisure expenses of visitors can be obtained 
roughly by calculating the mean of spending bracket (US$ 183). According to the statistical data from Directorate General of 
Budget, Accounting and Statistics, Executive Yuan, R.O.C., the monthly spending on leisure activity per citizen in Taipei is 
around US$ 63.9. It seems the subjects who visited Huashan 1914 Creative Park spend relatively higher on leisure activities 
than general public. 
  
Based on the survey, the average expenses in Huashan 1914 Creative Park is US$ 33 or less. This amount truly reflects to the 
average ticket price of the exhibition hosted in the park. As mentioned earlier, the exhibition is the major reason of visiting the 
park. This amount can be treated as the basic spending per visitor although the park is free for entrance. Based on this survey, 
we also found that the visitors who spent more than US$33 also have a meal in the park. It seems the food service in the park 
play an important role on expending consumer spending in the park. Therefore, the park administration can apply a business 
promotion strategy to offer more quality food service in the park. 
 
In this questionnaire survey, we also revealed that the average expense in Huashan 1914 Creative Park of the first-time visitors 
is higher than return visitors. It seems that first-time visitors tend to spend more when they first visit creative park. As for the 
cross comparisons of “companions” and “consumed or not”, it shows that the consumption amount of those whose visit with 
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family (with children), schoolmates, couples and spouses are relatively high. In the contrary, the consumption amount of those 
who come with friends and schoolmates are relatively low. Therefore, providing more activities suitable for parenting and 
families can be another strategy for the creative park to enhance the business activities. 
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APPENDIX 

The sample of the questionnaire 

 
1. What is your gender?  □Male □Female 
2. What is your age?  

□20 or Less□21~25 □26~30 □31~35  □36~40 □40 or More 
3. What is your education level?  

□ Under senior high □ Junior college □ Bachelor degree  □ Master degree □ Above master degree 
4. What is your occupation?  

□Student   □Professional technological service  □Government employees  
□Service □construction/ manufacturing □Medical insurance and society 
□Wholesale and retail    □Business/ trade/ insurance   □Performance/arts/ entertainment               
□Agriculture / forestry / fishing / grazing / mining □others (_______________) 

5. Who is your companion of this visit (multiple choice)？ 
□Individual  □Families (with children) □Couples □Spouses  □Friends □Schoolmates □Colleagues 
□Foreigners □Others(_______________) 

6. How much did you spend on leisure activities per month? 
□US$33.3 or Less    □US$33.4~ US$100  □US$100.1~ US$166.6  
□US$166.7~ US$333.3  □US$333.4~ US$1000 □US$1000.1 or More 

7. Is It this your first time to visit Huashan 1914 Creative Park？ 
□ No ( Go to Question 8) 
□ Yes (Go to Question 9) 

8. How often did you come to Huashan 1914 Creative Park？ 
□Many times per Week □Once per week □Once per month □Once per 2-3 months 
□Once per 6 Months □Once per year □Others(_______________) 

9. How did you get the Information about Huashan 1914 Creative Park？ 
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□Introduced by friends □Internet(FB、BBS…) □News □TV advertisement 
□Printed advertisement □Passing by     □Others(_______________) 

10. What are the purposes of your visit in Huashan 1914 Creative Park Today(multiple choice)？ 
□Exhibition □ Meals □Outdoor activity  □Movies □Window shopping 
□Concert  □Others(_______________) 

11. How long will you stay (or have stayed) in Huashan 1914 Creative Park？ 
□0~1 Hour □1~2 Hours □2~3 Hours □3~4 Hours □4 Hours or More 

12. How much do you expect to spend in Huashan 1914 Creative Park today？ 
□No Intention(to ) □US$6.6 or Less  □US$6.7~ US$16.6 
□US$16.7~ US$33.3   □US$33.4~ US$66.6 □US$66.7or More 

13. Have you purchased anything yet in Huashan 1914 Creative Park today? 
□Yes (To Question 14) 
□No (To Question 16) 

14. Which stores have you consumed in Huashan 1914 Creative Park today (multiple choice)?  
□AlleyCat’s □CDPiazza □Deja Vu □easyoga  □1914 Connection  
□FabCafé □Trio Café □Legacy  □L’amofirefly □Innobridge 點金 
□小酒  □好樣思維 □一間茶屋 □風潮音樂  □義麵坊小酒館 
□離線咖啡 □燃石小舖 □老叢茶圃 □青葉新樂園 □小雪人冰工坊 
□遠流別境 □台北紅館 □約茶不夜 □小確幸紅茶牛奶合作社 
□ 其他(_______________) 

15. How much have you spent in Huashan 1914 Creative Park today？(To Question 17) 
□US$6.6 or Less  □US$6.7~ US$16.6  □US$16.7~ US$33.3    
□US$33.4~ US$66.6 □US$66.7or More   

16. If you did not spend money in Huashan 1914 Creative Park today, what are your reasons of not spending (multiple 
choice)？ 

□Too expensive  □Nothing to buy □I don’t like to buy  □No time 
□The stores are not my style □No plan to buy    □The products are not interesting  
□Others(_______________) 

17. Which options will increase your willingness of purchasing in Huashan 1914 Creative Park (multiple choice)？ 
□Group buying coupons □Discount coupons □Promotion with other activities (ex. concert) 
□Promotion with community websites (FB、Google+) □Student discount □Company discount  
□Product trails □Exclusive products  □Others(_______________) 
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ABSTRACT 

Drawing on the information richness theory, this study attempts to address how valence of electronic word-of-mouth (eWOM), 
product type and consumer knowledge will yield different levels of eWOM richness. The results based on an experimental 
study suggest that negative eWOM has a stronger effect in producing eWOM information richness than does positive eWOM, 
and such effect is more pronounced for a leisure farm tour (experience goods) than for digital camera (search goods). The 
tendency that negative eWOM will provide richer information for the leisure farm tour is more evident for high-knowledge 
consumers than for low-knowledge consumers. The study’s results caution against the aggravated harm of negative eWOM 
incurred from the dissatisfactory experience of a leisure farm tour. 
 
Keywords: eWOM, tour experience, product type, consumer knowledge 
 

INTRODUCTION 

Consumers nowadays are eager to spread their own consumption-related experience in interesting, storytelling, and 
attention-drawing ways, which make electronic word-of-mouth (eWOM) become more vivid, intensive and richer than ever 
[37][56]. Of all the eWOM characteristics, information richness plays a critical role in trading activities or buying decisions 
[74]. It appears that rich information can help firms or stores not only increase customer loyalty but also deliver effective 
marketing communications [62]. Since eWOM serve as a powerful marketing medium for companies to reach and influence 
consumers [48], it is important to understand the role of information richness in the eWOM context. 
 
There has been a proliferation of research concerned with the characteristics of eWOM (e.g., [65][83]) and how these 
characteristics are related to the majority of purchase decisions (e.g. [54][78]) and product sales (e.g. [12][29]). While a 
number of studies have shown various levels of information richness in communication media across online reviews (e.g. [12]), 
newsgroups (e.g. [30]), or RSS (really simple syndication) (e.g. [42][52]), information richness of eWOM remains less probed. 
Given that communication performance is highly pertinent to information richness [71], the central purpose of this study is to 
shed light on the determinants of eWOM richness perception. 
 
Although eWOM has vigorous information-carrying properties that are equipped with feedback immediacy, multiple-cue 
diffusion variety and interpersonal influence, eWOM richness of experience goods such as a leisure farm tour in contrast to 
non-experiential products has received limited research attention. Drawing on the information richness theory (IRT) (see [18]), 
this study attempts to address how positive or negative eWOM paired with product and consumer characteristics will produce 
different levels of eWOM richness perception.  
 
The message valence has been extensively investigated in the stream of eWOM communications research. There is a general 
agreement that the message valence of eWOM plays a key role in determining eWOM effect [19][20][67][65]. Over the past 
years of research on eWOM, a number of issues have appeared; some of which remain controversial in spite of message 
valence of eWOM. While studies have shown that negatively framed eWOM is more influential than positively framed eWOM 
(e.g., [65]); others declined this viewpoint [23][28]. The mixed findings suggest that there is a need to further specify the 
situations in which eWOM valence will cause various effects. As product type and consumer knowledge have been found to 
greatly affect information search and information processing [5][21][47][65][66][67][72], the present study hopes to gain a 
better understanding of how eWOM valence, product type, and consumer knowledge will co-work to generate eWOM richness 
perception. Thus, the objective of this study is to examine how eWOM message valence and product type will produce various 
levels of information richness when consumers exhibit different levels of product knowledge in the eWOM context. The next 
section introduces the theoretical background of the study, followed by the description of methodology and results of the 
experimental study. Conclusions and implications are further discussed. 
 

THEORETICAL FOUNDATIONS 

Information richness theory 

While many consumers have difficulty in ensuring information clarity, rich information helps reduce uncertainty and enhance 
communication outcomes [61]. Information richness is therefore crucial in conducting effective eWOM communications and 
consumer decision-making [14][66]. As the information richness theory proposed, information richness that conveys 
information-carrying capacity not only clarifies ambiguity but also enhances understanding of the meaning of information [17] 
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[18].  
 
Four main criteria constitute useful resources for judging information richness, namely, feedback immediacy, amount of cues, 
language variety and message personalization [18]. First, the feedback immediacy refers to the speed and quality transmitted 
through information. For example, short message service (SMS) text has been considered as a richer form of information than 
either email or RSS for timeless delivery [52]. Second, cue utilization strategies enhance richness of information, such as 
words, numbers, graphic symbols or emoticons. For instance, [75] support the superiority of blogs over instant message service 
(IMS) since blogs integrate hypertext, pictures, emoticons, audio, and asynchronous feedback. Third, language variety refers to 
language symbols such as numbers and neutral languages that deliver a boarder set of concepts. Last, message personalization 
refers to the extent to which the message helps senders cope with personal feelings and emotions and enable them to tailor the 
specific needs to message receivers. In all, the more above criteria are met, the higher the information richness can be claimed 
for a message [17]. As eWOM enables asynchronous feedback, offers message personalization, and integrates multiple cues 
and natural languages, many of its features could serve as the basis for a scrutiny of information richness. 
 
eWOM valence and information richness 

In line with the preceding four attributes to determine information richness proposed by the information richness theory, it is 
inferred that negative eWOM will perform better on feedback immediacy. This is because negative information makes the 
outcome more undesirable and imminent, so that it is more influential and attention-grabbing in the short term [79][80]. Also, 
negative information is more salient, emotional arousing, novel, valuable and attention drawing compared with positive 
information [46]. Furthermore, a negative eWOM has a greater speed of diffusion [11] and thus a stronger influence in terms of 
eWOM communications [65] and eWOM persuasiveness [83] than a positive eWOM.  
 
According to the theory of information diagnosticity [26][38] and negativity hypothesis [16][45][69], negative information will 
be more attentive, diagnostic, helpful and thus preferred [1][2][70]. For persuasion effectiveness, negative information is 
perceived as more diagnostic and vivid [38][78]. Nonetheless, to reach credibility and persuasiveness, compared with positive 
WOM, negative WOM needs to provide more vivid and novel elements such as figures, more pictures, numbers and tables, 
highly evocative words or phrases, and storytelling techniques [78]. 
 
As noted by the IRT, the improvement of the four information richness attributes helps reduce information ambiguity and 
uncertainty [18]. In other words, highly uncertain messages are in greater need of rich information for lessening 
misunderstanding in order to ensure transmitting quality [55][62]. Given that negative information is generally presented with 
negative consequences and lack of beneficial results, it tends to arouse stronger feelings of outcome uncertainty [6][45]. 
Information richness is more necessary for a negative eWOM than for a positive eWOM to better ensure credibility and 
persuasiveness. In line of this logic, any better performance of information richness will be also more identifiable on a negative 
eWOM than on a positive one. Therefore, it is postulated that, 
 
H1: Negative eWOM will yield greater information richness perception than will positive eWOM. 
 
Product type 

Characteristics of a product are shown to be essential to online information use [75], consumer decision-making [21], eWOM 
information processing [35][65], and ongoing eWOM dissemination [5]. As proposed by [58][59], a product’s search attributes 
are contrary to experience attributes in the aspects of purchase or actual use. Search attributes are the product attributes that 
consumers can obtain complete product information prior to purchase or without actual use of the product such as size or price 
[13]. By contrast, experience attributes of a product such as taste and fit are those that consumers can only evaluate by 
acquiring the product information through purchase and actual use of the product. Information of experience products involves 
more subjective judgment hinging on individual differences in perception of consumption experience or presentation of one’s 
own experience with regard to the information cues such as storytelling elements, numbers of pictures, and consumer feedback 
ratings; whereas information of search products provides more standard or concrete product specifications [40][82]. As 
opposed to the attributes of search goods (e.g. price, weights, battery life for digital camera), which are endowed with objective, 
standard and diagnostic attributes, the attributes of experience goods (e.g. how much fun from a leisure farm tour) are inherent 
in subjective, idiosyncratic, uncertain, and ambiguous elements [40][41]. As experience attribute is more ambiguous and 
abstract, consumers will need to reconstruct different pieces of information into an overall product evaluation [15][43][44]. 
According to the information richness theory, highly ambiguous and uncertain attributes which create more latitude for 
judgment are important factors in accounting for superior performance of information richness [18][55][62]. Besides, 
information richness will be higher for personal-oriented subjective message than for functional-oriented objective message 
[61]. Therefore, this study suggests that experience goods will yield higher eWOM information richness than will search 
goods. 
H2: eWOM of experience goods will yield greater information richness perception than will that of search goods. 
 
eWOM valence and product type 
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Based on the information richness theory, this study proposes that negative eWOM will outperform positive eWOM to 
generate information richness considering that negative eWOM contains more feedback immediacy, language variety and 
number of cues and thus presents richer, more ambiguous and uncertain information than does a positive eWOM. Following 
this line of logic, the effect of eWOM valence on information richness perception is expected be more salient for experience 
goods than for search goods given that experience goods constitute with more abstract, uncertain, subjective, and ambiguous 
attributes. In similar logic, [65] have validated that the effects of eWOM valence on product preference, purchase intention and 
credibility are greater for experience goods than for search goods. Thus, it is proposed that, 
 
H3: The effect that negative eWOM in contrast to positive eWOM will yield greater information richness perception will be 
stronger for experience goods than for search goods. 
 
eWOM valence, product type and product knowledge 

Assessing product information often requires certain levels of cognitive processing. Past research suggests that product 
knowledge plays a vital role in information acquisition, search, and evaluation [47][63][66]. Research also indicates that more 
knowledgeable consumers evaluate information based on product attributes, while less knowledgeable consumers make 
judgment based on information valence [77]. This is because high-knowledge consumers who have pre-existing knowledge 
and well-developed product schema are less sensitive to message valence, whereas low-knowledge consumers whose 
knowledge structure about search attributes is relatively under-developed are thus more susceptible to message valence [3] 
[22][31][38][67][77]. In line of this logic, it is expected that the interactive effect of eWOM valence and product type will be 
more pronounced for high product knowledge consumers than for low product knowledge consumers. When an experience 
goods is circulated with negative eWOM, it gives rise to higher level of uncertain, ambiguous, subjective, and abstract 
attributes [9][35], all of which make eWOM richness evaluation a much more complex task compared to a decision on either 
search products or positive eWOM. In this case, less knowledgeable consumers may have difficulty in processing such 
uncertain and abstract information due to limited capacity and more demanding in cognitive efforts and cognitive loads 
[25][73]. On the contrary, knowledgeable consumers due to higher capacity will more appropriately allocate their cognitive 
resources to process information and minimize their cognitive efforts [67]; hence, they could efficiently retrieve existing 
knowledge in response to multiple cues provided by an experience product’s negative eWOM. Consequently, consumers with 
high product knowledge are more likely to engage in information seeking and exploring behavior [9]. In line with above 
reasoning, the interactive effect of eWOM valence and product type on information richness should be more impactful on high 
product knowledge consumers and be more attenuated on low product knowledge consumers. Thus, it is predicted that, 
 
H4: When consumers have high product knowledge, the effect that negative eWOM (vs. positive eWOM) yields greater 
information richness perception for experience goods (vs. search goods) will be more intensive. Conversely, when consumers 
have low product knowledge, negative eWOM will yield greater information richness than will positive eWOM regardless of 
product type. 
 

METHOD 

The present study aims to investigate whether eWOM valence, product type and consumer’s product knowledge will produce 
various levels of information richness perception. To assess these effects, the stimuli for manipulating eWOM valence and 
product type were developed through a pilot study of eWOM narrative analysis. 
 
Stimuli 

Narrative analysis and eWOM valence manipulation 

In order to better understand the nature of eWOM content and structure in a naturalistic setting that serves as a useful starting 
point for identifying appropriate stimuli for the experimental manipulation of eWOM, a qualitative technique, i.e., 
paradigmatic narrative analysis of eWOM posting, was firstly conducted to determine the narrative elements and their 
meanings [51]. A narrative refers that a consumer uses storytelling techniques to script personal stories, for example, the 
description of how an event is taken place or what actions are involved [32]. According to [51], fully-formed narrative 
structures encompass a wide range of abstract (the summary of the whole story), orientation (time, place, person), complicating 
action (what happened in the story), evaluation (emotional or instrumental evaluation), resolution (how things resolved by the 
character) and coda (the conclusion and discussion of the story). Since a narrative structure could exert influence on consumers’ 
perceptions, empathy, transportation and purchase intention [60], the direct comparisons of the positive and negative eWOM 
must be conducted with caution by controlling the potential confounding effect of narrative structures. 
 
This study conducted the paradigmatic narrative analysis through identifying and sorting the eWOM posts in terms of valence 
and product category. An online review website in the researchers’ country, Mobile 01.com, was chosen since it is the largest 
domestic online message boards and forums in which more than four million and fifty thousand members share a broad variety 
of product reviews and consumption experiences. The Mobile 01.com comprises of diversified product categories, such as 
digital products, software, video games, electronics, apparels, furniture, food, toys, traveling experience, cosmetics, and so on. 
For the research purpose to compare eWOM in terms of search versus experience goods, two major product categories were 
selected in this study. For experience goods, 52 cosmetics and 55 traveling and food articles were selected. For search goods, 
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products were relatively evenly distributed across electronics (25), cell phone (25), digital camera (33), and laptop computer 
(25).  

  
The data collection last over four months and consisted almost extensively of all the related eWOM from Mobile 01.com 
during the time period. In total, 215 eWOM articles were included in the narrative analysis. Two of the judges each coded the 
thoughts by using the Nvivo 9.0 qualitative analysis software. The inter-judge agreement was on average 98 percent. 
Disagreements were resolved through discussion, so that all thoughts were coded. Narrative structures were firstly extracted 
and used to construct the content of eWOM. Next, product attributes were examined to determine the underlying attributes that 
may account for the main source of product type (i.e. search goods and experience goods). Positive and negative eWOM 
stimuli from the result of paradigmatic narrative analysis were adopted and reorganized as the stimuli of positive and negative 
eWOM in the experimental main study. To determine the product type to be used in the experimental study, digital camera and 
leisure farm tour were finally chosen to respectively represent the search and experience goods in that the two products were 
relatively the most discussed categories on Mobile 01.com. The selection rationale is further elaborated in the next section. 

 
For manipulation control of the experimental study, both positive and negative eWOM were constructed to have the same 
narrative structures (orientation, complicating action, evaluation, resolution and coda). Embedded with different products (the 
purchase of digital camera/ the consumption experience of leisure farm tour), the positive eWOM in the experiment was 
consisted of online posters’ favorable comments about the digital camera/leisure farm tour in terms of seven positive 
product/experience features followed by desirable outcomes and benefits in the end of eWOM. Contrarily, the negative eWOM 
was consisted of online posters’ unfavorable comments about the two products by presenting seven negative 
product/experience features followed by undesirable outcomes and flaws to conclude the eWOM. All the versions of eWOM 
were exhibited similarly in length, content structures, and number of product attributes. 
 
Product type 

For search goods, digital camera was selected for the main experiment because purchase of a digital camera is considered 
highly involving and technological (e.g. [27][75]). Digital cameras have standardized specifications that consumers are more 
likely to search the product reviews and eWOM prior to purchase. For experience goods, leisure farm tour was chosen. 
Consumers tend to search about overall tour quality, visitors’ satisfaction, and personal recommendations of a leisure farm; 
consequently, leisure farm holiday is extensively advertised through eWOM [24][68][76]. Leisure farm holiday experience is 
thought of as highly personal, experiential, and subjective, it is therefore suitable for an eWOM study [76]. Also, the present 
research expects that product knowledge and experience with digital cameras and leisure farms will vary across different 
participants, which allows the comparison of eWOM richness perception between different knowledge groups. As a result, 
digital camera and leisure farm were selected to represent search goods and experience goods.  
 
Experiential attributes of a leisure farm tour are constituted by ticket information, large print tour guide, parking, location, 
animal habitats, and design, construction and maintenance of facilities and related equipment, such as playground, toilet and 
food court. Search attributes of a digital camera encompass a wide range of specifications including weight, size, storage, 
battery life, megapixel count, shutter lag and startup time, and filming and sound/video editing software supporting the format 
of camera recording. These attributes were identified from the paradigmatic narrative analysis, which received broad 
discussion among consumers while evaluating digital cameras or leisure farm holidays. Based on past literature and the result 
of paradigmatic narrative analysis, the above-mentioned attributes are considered suitable for the eWOM manipulation of the 
main study. 
 
Participants 

To access the general population, the data were collected using an online channel, where 156 valid adult samples were 
recruited from a survey website, Youthwhat.com (http://www.youthwant.com.tw), one of the largest survey sites in the 
researchers’ country. The participants were instructed to register the membership of Youthwhat.com and received thirty-dollar 
value of virtual currency in return for their participation upon completion of the study. The virtual currency can be used in the 
Youthwhat.com for spaces of digital albums, personal blogs, or price discounts for digital merchandise and coupons for 
discounts in 7-11 convenience stores. In total the valid 156 responses were mixed genders (60 males and 96 females), 
well-educated (62.8% college degree and 14.7% graduate degree), and mainly students (70.5%). The eWOM posting 
experience of the participants ranged from less than one year (28.8%) to five years (5.1%), of which 62.2 % of participants had 
posting experience less than two years. 
 
Procedure 

A 2 (eWOM valence: positive vs. negative) X 2 (product type: digital camera vs. leisure farm tour) X 2 (product knowledge: 
high vs. low) between-subjects design was employed. Product knowledge was measured as a within-subject variable in order 
to assess the difference among the sample, while both the constructs of eWOM valence and product type were manipulated as 
between-subjects variables. The respondents were shown the scenario of eWOM posts and randomly assigned to one of the 
four versions. Each questionnaire contained four parts: (1) instruction and the scenario with the valence cues and product type 
manipulation, (2) dependent measures (i.e. information richness perception), product preference (control variable), and 
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manipulation check items, (3) individual measures (i.e. product knowledge) and susceptibility to information influence (control 
variable), and (4) personal information. The two manipulation check questions asked participants whether the eWOM was 
positive or negative, and whether the product type presented in the eWOM was with search or experience attributes. The data 
collection was done under strict supervision and control. If respondents failed the manipulation check questions, they were 
regarded as invalid samples and eliminated.  
 
The main dependent variable was the eWOM information richness perception. The term information richness was used to refer 
to various information presentations such as feedback and product comparisons. Modified from [10], the construct of 
information richness was measured by five items: “a consumers’ satisfaction with the feedback to his or her request for product 
information”, “the use of different channels to present product information”, “the ability to clarify ambiguous issues about the 
product”, “the extent to which product comparison is allowed”, and “a consumer’s overall attitude towards the information 
richness of eWOM”. Each item was measured based on a seven-point Likert scale with “1= strongly disagree” to “7= strongly 
agree”. The Cronbach’s alpha for information richness perception was .845 

 
Consumer product knowledge served as a moderator in this study. Past research suggests that subjective knowledge is highly 
correlated to objective knowledge [8][50][57]. Subjective knowledge refers to the degree to which consumer perceive how 
much they know about the product [7][64]. As consumer judgment and decision are largely affected by self-assessed 
knowledge [8][50][57], this study thus adopted subjective knowledge to evaluate product knowledge and measured the 
construct by using the items from [7] and [64]. The three product knowledge items were: “I feel I am confident in using digital 
camera/leisure farm information compared to the average consumers”, “I feel I am knowledgeable in using digital 
camera/leisure farm information compared to the average consumers”, and “I feel I am confident about my ability to 
comprehend digital camera/leisure farm information”. Each item was measured based on a seven-point Likert scale with “1= 
strongly disagree” to “7= strongly agree”. The Cronbach’s alpha for product knowledge was .802. A median split analysis was 
used to divide the respondents into high vs. low knowledge consumers (Mean=4.63, SD=.08 vs. Mean=2.95, SD=.07, 
t(154)=-16.493, p<.001). 
 
Based on past research, the influence of information sources relatively vary across consumers’ Internet experience in that more 
experienced consumers perceive online information source less credible and important [9]. Thus, this study expects that the 
recipient’s susceptibility to informational influence may affect perception of information richness. Considering the potential 
confounding effect caused by individual difference other than product knowledge, susceptibility to informational influence was 
thus measured and analyzed as covariates. Adapted from [4], four items were applied to measure susceptibility to informational 
influence on a seven-point scale from “strongly disagree (1)” to “strongly agree (7)”, in term of “To make sure I buy the right 
product or brand, I often observe what others are buying and using”, “If I have little experience with a product, I often ask my 
friends about the product”, “I often consult other people to help choose the best alternative available from a product class”, and 
“I frequently gather information from friends or family about a product before I buy”. The Cronbach’s alpha for susceptibility 
to informational influence was .904. Also, to control product preference, four items adopted from [53] were used for 
measurement on seven-point Likert scale with “1= strongly disagree” to “7= strongly agree”: “I would opt for this product”, “I 
would like to have this product”, “this product would fit my taste”, and “this product would be meaningful to me”. The 
Cronbach’s alpha for product preference was .962. 
 

RESULTS 

Hypotheses were examined in a 2 (eWOM valence: positive vs. negative) by 2 (product type: leisure farm tour vs. digital 
camera) by 2 (product knowledge: high vs. low) mixed factorial design. A three-way ANCOVA was performed to test the 
research hypotheses. Product preference and susceptibility to informational influence were examined as covariates.  
 
As predicted, the results of the ANCOVA showed a significant main effect of eWOM valence on information richness 
perception (F(1, 146)=34.476, p<.001). The negative eWOM yielded higher information richness perception than the positive 
eWOM (Mean=4.66, SD=1.03 vs. Mean=4.06, SD=1.13; t(154)=-3.414, p<.001) (Table 1). H1 is supported. The main effect of 
product type is also significant (F(1, 146)=11.207, p<.001). The leisure farm tour (experience goods) generated higher 
information richness perception than did the digital camera (search goods) (Mean=4.74, SD=.94 vs. Mean=4.08, SD=1.17; 
t(154)=-3.836, p<.001), sustaining H2. 
 

Table 1. 3-Way Interaction: Means and Standard Deviations. 

             Low product knowledge High product knowledge 

 Digital camera Leisure farm tour Digital camera Leisure farm tour 
 N Mean (SD) N Mean (SD) N Mean (SD) N Mean (SD) 

Positive 
eWOM 18 4.12 (1.30) 11 4.35 (1.28) 23 3.84 (1.01) 17 4.12 (1.05) 

Negative 
eWOM 21 4.70 (1.21) 24 4.98 (0.64) 20 3.67 (0.94) 22 5.15 (0.60) 
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More importantly, the interaction of the eWOM valence and product type is also significant (F(1, 146)=9.551, p<.05) (see 
Figure 1). The mean difference in information richness perception between the negative eWOM (Mean=5.06, SD=.62) and the 
positive eWOM (Mean=4.21, SD=1.13) for leisure farm tour is .85, whereas the mean difference in information richness 
perception between the negative eWOM (Mean=4.2, SD=1.13) and the positive eWOM (Mean=3.97, SD=1.14) for digital 
camera is 0.23. The mean difference in information richness perception between negative and positive eWOM is stronger for 
leisure farm tour than for digital camera (planned contrast F=8.392, p<.05). Consequently, H3 is supported.  
 
Hypothesis 4 tested the interaction of the eWOM valence and the product type between the high vs. low knowledge consumers. 
A significant three-way interaction effect was found (F(1, 146)=4.191, p<.05). For high product knowledge consumers, it 
showed a significant interaction between the eWOM valence and product type. The difference in information richness 
perception between the negative eWOM (Mean=5.15, SD=.60) and the positive eWOM (Mean=4.12, SD=1.05) for leisure 
farm tour is 1.03, whereas the difference between the negative eWOM (Mean=3.67, SD=.94) and the positive eWOM 
(Mean=3.84, SD=1.01) for digital camera is -.17. Overall, the tendency that the difference in information richness perception 
between negative and positive eWOM is stronger for leisure farm tour was much more pronounced for high knowledge 
consumers (planned contrast F=13.21, p<.001). However, this tendency was not observed for low knowledge consumers 
(planned contrast F=1.077, n.s.). For low product knowledge consumers, the difference in information richness perception 
between the negative (Mean=4.98, SD=.64) and positive eWOM (Mean=4.35, SD=1.28) for leisure farm tour is .63, whereas 
the difference between the negative eWOM (Mean=4.70, SD=1.21) and the positive eWOM (Mean=4.12, SD=1.30) in for 
digital camera is .58. Therefore, the interactive effect of the eWOM valence and product type is prominent for more 
knowledgeable consumers but not for consumers with less product knowledge. Thus H4 is substantiated. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1. Interaction among eWOM Valence, Product Type, and Product Knowledge on Information Richness 

 
DISCUSSION 

Information richness and its implications in creating marketing communications effectiveness are the prominent topics that 
have been long recognized, yet how information is presented in a rich way in terms of eWOM content about products of 
different type is relatively under discussed. Drawing on the information richness theory [18], the current study enhances the 
understanding by a closer scrutiny into how consumers with different levels of product knowledge will perceive the 
information richness of positive versus negative eWOM for experience goods such as leisure farm tour and search goods such 
as digital camera. Overall, this study’s findings are in accord with the results of previous studies that have tested eWOM 
valence [23][33][34][65], despite the fact that no prior study has examined the eWOM content in a narrative structure.  
 
Results of the qualitative analysis in the present study reveal that the narrative structure of eWOM content through the 
paradigmatic narrative analysis is capable of providing more adequate source and explanation of the effects of eWOM valence 
and product attributes. eWOM content comprised of abstract, orientation, complicating action, evaluation, resolution, and 
finally coda can be best used to properly present eWOM valence and product attributes for reaching the realm.  

 
The findings of the experimental study manifest that the negative eWOM is more effective than the positive eWOM in eliciting 
information richness perception (H1) and validate the theory of information diagnosticity [26][38] and negativity hypothesis 
[16][45][69]. The results resonate that the number of cues, language variety and the feedback immediacy of negative eWOM 
were superior to those of the positive eWOM. As negative information is more attentive, diagnostic, preferred and uncertain, it 
is more feasible for message senders to elaborate the content of eWOM by adding more vivid and novel elements to appeal the 
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product to the receivers in more storytelling, humorous, and emotional ways.  
 

The present study also reveals that product type is tied closely with perceived information richness of eWOM content (H2). 
Our finding is in line with [77] in identifying that consumers responding more to product attributes than message valence will 
require more expended cognitive efforts. Specifically, the leisure farm tour as experience goods shows to outperform the digital 
camera (search goods) in producing greater eWOM information richness, given that the experiential attributes of the tour are 
more abstract, ambiguous, and subjective [40][41][61]. Furthermore, the difference in information richness between the 
negative and positive eWOM is more pronounced for leisure farm tour than for digital camera. eWOM of leisure farm tour 
embedded with negative comments is considered providing more rich information, while eWOM of digital camera is deemed 
as short of information richness, regardless of eWOM valence (H3). The possible alternative explanation lies in the construal 
level theory (CLT) in social cognition [79], which posits that when high-level construals of options (e.g. experience goods) are 
negative, they are more attractive and influential in comparison to the positive options in the near future. 

 
The present study further explores the role of product knowledge and discovers that the effects of eWOM valence and product 
type are stronger for consumers with high product knowledge than for those with low knowledge (H4). For knowledgeable 
consumers, the negative eWOM yields higher information richness than the positive eWOM, and such effect exhibits stronger 
for leisure farm tour compared to digital camera. This could be mainly because the leisure farm tour as experience goods 
circulated with negative eWOM will facilitate higher level of uncertain, ambiguous, subjective, and abstract attributes to 
encourage information elaboration. In this case, less knowledgeable consumers who have under-developed knowledge 
structure and limited cognitive capacity may find it more difficult in elaborating such kind of information.  

 
Among the hypotheses examined, some interesting findings are worth mentioning. We observed that the mean difference of 
information richness between the negative and positive eWOM for digital camera is smaller for high knowledge consumers 
(3.67 vs. 3.84) than for those of low knowledge (4.70 vs. 4.12). The more likely explanation rests in the nature of search 
attributes. When reading the eWOM, knowledgeable consumers firstly retrieve their existing schemas and knowledge nodes 
for anchoring and then adjust what they receive from the eWOM upward toward the anchor by using the anchor-and-adjust 
strategy [49] to evaluate information richness. Since the search attributes of the digital camera are standardized and objective, 
the upward adjustment toward the internal anchor is insufficient for evaluating information richness. It is thus difficult to 
encourage knowledgeable consumers to elaborate on product attributes of search goods. As such, presentation of negative 
product information of search goods to high knowledge group may even gradually attenuate the eWOM effect. By contrast, 
low knowledge consumers who possess less-developed knowledge structures and ambiguous product schemas, are 
heuristically biased to respond more to vivid and extreme cues (i.e. the negative eWOM), regardless of product type. A partial 
explanation for this finding may lie in the vividness/availability principle [81] by which negative information typically is more 
vivid, extreme, and highly available when consumers retrieve from short-term memory of eWOM at the time of information 
evaluation. In sum, our observations suggest that consumers are likely to form information richness perception which is largely 
affected by their product knowledge and the interplay of eWOM valence and product type. These results help further extend 
and clarify the role the information richness plays in the eWOM communications. 
 
Implications 

This research delineates the roles of message valence and product characteristics in bringing eWOM information richness and 
explores how eWOM valence may interplay with product type and individual knowledge level to affect information richness 
perception. eWOM communications varied in feedback immediacy, language variety, multiple cues, and personal focus, are 
suitable for studying information richness. Previous scholarly work seems not to have paid sufficient attention to eWOM as an 
illustrative communication medium. Through filling such void, the present research contributes to study the message valence 
of eWOM more thoroughly by narrative analysis and laboratory experiment. A number of studies have dealt with either 
extremely positive or extremely negative WOM [33][34][36]; however, there have been few attempts (e.g. [23][65]) to directly 
compare the effectiveness of positive eWOM with negative eWOM when product type is considered. This study complements 
the past eWOM research by more comprehensively taking both product and individual characteristics into consideration.  
 
Secondly, the results reported in this article have demonstrated that product type plays a critical role in information processing 
and thus information richness perception. The present study contributes to the IRT literatures by revealing that the interplay of 
eWOM valence and product type is crucial for determining information richness of eWOM communication. Specifically, the 
employment of adequate message valence under different product type context is vital in approaching consumers with diverse 
product knowledge. The negative eWOM will generate higher information richness perception when it is coupled with 
experience goods such as leisure farm tour. This implicates that negative eWOM of leisure farm tour experience or similar 
experiential products will bring greater impacts on consumer’s judgment given that negative eWOM is considered providing 
richer and more useful information. Hence, managers of experiential tourism should pay carefully attention to any bad 
word-of-mouth and timely fend off any negative WOM distributed online.  

 
Overall, our findings indicate that novices attend more to negative eWOM regardless of product category. Yet for opinion 
leaders or market mavens who are recognized as more knowledgeable, the negative messages generate stronger eWOM 
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communication richness for leisure farm tour, which implies that high knowledge consumers will be more attentive to negative 
eWOM of experience goods. Hence, marketers should be extremely cautious about the harm of negative eWOM spreading for 
experience goods or services. Knowledgeable consumers may perceive the negative cue more concrete and credible given its 
nature of vividness and extremity while exposed to the negative eWOM that details experiential attributes. On the other hand, 
in situations where advertisers or retailers seek to introduce search goods with standardized attributes, the positive message 
cues will generate more information richness toward eWOM communications than the negative message cues. Therefore, the 
key to effective eWOM communication lies in how to leverage the ingrained association between message valence and product 
category to influence the opinion leaders who have major influence on the novices. Another possible solution is to proactively 
provide more concrete, clear, certain attributes across product category that may help attenuate the harm caused by the 
unfavorable eWOM that negatively concretizes the experiential attributes of products or services. Finally, to successfully 
integrate eWOM characteristics and product category, the marketers need to dynamically evolve by adjusting valence of 
eWOM communications to adapt to consumers with varied product knowledge. 
 
Limitations and future research 

Although the present study has rendered findings that have both theoretical and managerial implications, some limitations need 
to be taken into consideration. First, this study only examined the antecedents of eWOM valence and product type, future 
research may consider investigating other message characteristics in depth and either harmful or beneficial consequences of 
information richness. For instance, less knowledgeable consumers may have difficulty in processing rich information due to 
limited capacity and thus are likely to be hurdled by cognitive overloading [25][73]. Additional research focusing on these 
aspects will be of great interest and value in understanding the causes and consequences of information richness.  
 
Second, the present study verified that consumers varying in product knowledge will respond differently in perceiving 
information richness of valenced eWOM of experience goods (leisure farm tour) vs. search goods (digital camera). In addition 
to product knowledge, it is plausible for future research to further identify other individual difference factors of information 
richness perception, such as regulatory focus tendency in processing information of valences. The regulatory focus theory 
(RFT) suggests that people can achieve their goals in either promotional or preventive ways [39]. As positive reviews are 
found more persuasive for promotional consumers, while negative reviews are more convincing for preventive consumers [83], 
it is interesting to look into how such enduring disposition of individuals’ processing focus may alternate the reception 
effectiveness of positive and negative cues for search vs. experience products in eWOM communications.  

 
Finally, this study is confined to the adoption of global assessment of information richness perception from [10], which falls 
short of detailing the different aspects of information richness. More research work is in need to develop and measure 
information richness in terms of the four dimensions proposed by the information richness theory (i.e. feedback immediacy, 
multiple cues, language variety and personal focus). While this study has the above limitations, it is hoped that it can serve as 
an important groundwork for further study in eWOM communication richness when different types of products are concerned. 
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ABSTRACT 

This research focuses on the influences of dynamic capabilities on service innovation and further examines the mediating 
effects of generic human capital and specific human capital on dynamic capabilities and service innovation. We came up with 
several hypotheses based on service-dominant logic (SDL), service innovation, contingency theory, dynamic capability view 
and multilevel theory of human capital. According to our study, the IT and sales departments of ICT industry in Taiwan will be 
our target. There are 255 questionnaires were collected from 225 companies (146 from IT department and 109 from sales 
department). This study adopted SPSS and Smart PLS 2.0 to analyze the data. The result showed that dynamic capabilities had 
a positive effect on service innovation, generic human capital and specific human capital. Moreover, generic human capital 
played a mediating role between dynamic capabilities and service innovation. In the end of this study, we will provide some 
contributions and implications that will be delivered to this industry. 
 

Keywords: Dynamic capabilities; generic human capital; specific human capital; service innovation. 
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ABSTRACT 

Success in electronic commerce relies greatly on customer’s trust. While other studies have examined various factors affecting 
the online trust, a few have researched on the effects of risk awareness and website reputation together on purchase intention 
through online trust. The current study attempts to fill the gap. 

300 samples of web-based shopping participated in online questionnaires using a quota sampling technique. Based on the 
confirmatory factor analysis (CFA), the measurement is valid and reliable. Using the structural equation modeling technique, 
we confirmed the significant effects of the risk awareness and the website reputation on the online trust which further 
contributed to the purchase intention. The relationship between the risk awareness and the website reputation is also confirmed 
positive. 

In addition to extending theoretical insight into the antecedents and the consequence of the online trust, web-based vendors 
may adopt the findings to adjust their online stores to raise customer’s trust and ultimately increase the possibility of the 
purchase. 

Keywords: Online trust, risk awareness, website reputation, purchase intention. 
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ABSTRACT  

In recent year, B2C has gradually become the main driving force of the network shopping market development, many B2C 
online shopping platform weakens the differences in product and price, which intensify the competition on e-service quality 
among B2C online shopping platform. Therefore, this paper discusses the composition of electronic service quality model of 
B2C online shopping platform from the user’s perspective, combining with the analysis of literature and the trading process. 
And the e-service quality model, which has carried on the empirical test, determined the evaluation index of e-service quality 
evaluation for B2C e-commerce platform. The results of this study show that e-service quality evaluation model of B2C online 
shopping platform is composed of seven dimensions and twenty-nine measurement items. 

Keywords: B2C online shopping platform, e-service quality, evaluation model. 
 

INTRODUCTION 

On July 21, 2014, the thirty-fourth China Internet network development state statistic shows that，by the end of 2013，the 
number of Chinese net citizen had reached 632 million, and the Internet penetration is 46.9%, internet applications to access to 
information, communication, network, entertainment, business transactions, etc., are changing the way people live and work 
[1]. As a commercial application, which is relatively mature in the internet industry, e-commerce always maintains a sound 
development momentum. Ire-search statistical data shows that the transaction scale of Chinese e-commerce market has 
increased from 2.9 trillion Yuan in 2008 to 9.9 trillion Yuan in 2013 with the annual average growth rate of 29.3% [2]. From 
the user’s perspective, e-commerce is a new consumption mode called online shopping that refers to purchasing commodities 
or services through the internet, the process of which involving the transfer of information flow, logistics and capital flow [2]. 
In recent ten years, the online shopping mode has been increasingly applied by net citizen with the increasing improvement of 
logistics, payment and integrity protection system. Upon cultivation of more than ten years, users have gradually changed their 
consumption concept. They have higher demands for the quality and brand of commodities. Online shopping involves two 
markets, i.e. B2C and C2C. Compared with C2C market, B2C is more secure in reputation and quality and is easier trusted by 
users. Therefore, B2C gradually becomes the main driver for the development of the online shopping market. However, 
various websites in B2C market have differentiated development levels; moreover, compared with the offline transaction, the 
asymmetry in time, space and price etc. of the network transaction has decreased，so that the competition between B2C 
shopping websites gradually rise to compete with each other in the service level. Meanwhile, the network consumption 
behaviour is tending towards rationalization as users' net age increases and the online shopping experience is gathered. In face 
of double pressure from industry competitors and online shoppers, B2C shopping websites desperately need to specifically 
improve their e-service quality with customers oriented so as to guarantee their survival and development. 
 
Therefore, this paper is trying to discuss the constitutional dimension of e-service quality, establish the e-service quality model 
of B2C online shopping platform as well as provide science and valuable references for operating decisions of enterprises from 
users' perspective with B2C online shopping platform as the object of study. 

 

LITERATURE REVIEW 

Electronic service quality 

Service quality research began in the 1970s, Levitt was the first one explore the quality of service from the perspective of 
"enterprise orientation". Afterward, Scholars generally believes that service came into being in communication and interaction 
with customers, and the service quality shall be expounded from the perspective of “customer orientation”. The majority 
studies also considered that the service quality is to be judged by the customer’s subjective perception although the enterprise 
provided the service.[3][4] Therefore, this research is based on the customer-oriented service quality, which is the mainstream 
view in academia. 
 
With the development of the electronic service, the e-service quality gradually aroused the attention of scholars. Zeithaml, 
Parasuraman & Malhotra considered the e-service quality as how convenient and efficient the website provided whilst users 
browse, search, select, purchase and wait for shipping [5]. Santos believes that the evaluation of e-service quality was based on 
the comprehensive evaluation and judgment of users toward the excellent degree of e-service quality, and the e-service also 
contains two parts, one is the quality about website design formed basically before launch, and the other is the quality about 
back-office support created and changed sustainedly in the process of site operation [6]. Fassnacht & Koese studied from the 
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perspective of service process and service results, they indicated that the e-service quality is the degree of efficiency and 
effectiveness of satisfying users requirements in the e-service delivery process and on the results of electronic service [7]. 
Although the start angle of the above definition were different, all emphasized the e-service quality was designed to assess the 
efficiency and effectiveness of electronic service. Thus, with reference to the scholars on the definition of e-service quality, the 
study considers e-service quality as the degree of convenience, effectiveness and safety that users obtained in the process of 
commodity browsing, searching, selecting, purchasing and after-sales serving on B2C online shopping platform .[5][6][7] 
 

Model of e-service quality dimensions 

SERVQUAL model is generally concerned and accepted in academia and social practice, which is a typical model of service 
quality dimension. With bank, credit card company, long distance telephone company as well as equipment repair and 
maintenance as the object of study, it summarizes 5 dimensions and 22 measure indexes of service quality through the analysis 
of 3-phase demonstration. Five dimensions include tangibility, reliability, responsiveness, guarantee and empathy [8]. 
SERVQUAL model is widely used in traditional service areas, such as the hotel, insurance, medical care, retail industry and 
consultation etc. [9].  
 

SERVQUAL model has been widely used in research of e-service quality area. Pitt, Richard, Watson & Bruce have checked 
the applicability of SERVQUAL model in e-service area through demonstrations [10]. Sullivan & Walstrom analyzed the 
comparison between the actual performance and the expectation of e-service quality of three online bookstores with 
SERVQUAL model as the evaluation index of e-service quality [11]. Iwaaden, Wiele & Ball directly investigated 20 websites 
of different types from 293 users in order to discuss the order of tangibility, reliability, responsiveness, guarantee and empathy 
in the environment of e-service with SERVQUAL model frame as the questionnaire content [12]. Please refer to table 1 for the 
division of e-service quality model dimensions in the past research. 

Table 1. Literature Review of E-service Quality Dimensions 
Category Dimension References 

Reserve 
Dimensions 

Website Design [13][14] 
Usability [15][16][17] 
Information Accuracy [16][18] 
System Stability [19][20] 
Fulfilment [18][24] [23] 
Privacy [13][14][22] 
Responsiveness [13][14][15][22] 
Customization [13][14][15] 
Compensation [18][19][20] 

Reject 
Dimensions 

Integration of Communication [15] 
Trust [14][21][25][26] 
Hedonic [27][28] 

Through the reference of the research on SERVQUAL model, appropriate adjustment and addition are carried out on the basis 
of tangibility, reliability, responsiveness, guarantee and empathy in case of analyzing e-service quality dimensions.  

 
The following three dimensions are deleted in this paper. First, integration communication dimension: on one hand, B2C 
platform has its service provided by one platform operator and multiple entering merchants with the integration 
communication hard to achieve; on the other hand, it is indicated in the demonstration result that the integration 
communication has small weight that is less than 0.05 [14]. Second, trust dimension: it is indicated in the demonstration 
research on e-service quality and user satisfaction & loyalty that trust is users' specific impression on websites after their 
experience in e-service and the intermediate variable with which e-service quality affects user loyalty.[15][21][25] Third, 
pleasantness dimension: most scholars consider that hedonism which is not based on the practicability of products/service and 
also is not controlled by product/service providers is an attitude tendency of consumers for commodity or service purchase as 
well as the demand for sensibility.[27][28] This paper hereby will not regard the integration communication, trust and 
pleasantness as e-service quality dimensions. 

 
In conclusion, the research overview of e-service quality dimensions is indicated in table 1 with 9 dimensions reserved: 
website design, usability, information accuracy, system stability, fulfilment, privacy, responsiveness, customization and 
compensation. 

E-SERVICE QUALITY MODEL OF B2C ONLINE SHOPPING PLATFORM 

This paper analysed e-service quality of B2C online shopping platform from users' perspective. The transaction process is 
shown in figure 1 when the user is logged in the website. The complete transaction process includes information search, 
in-store shopping, online payment, logistics distribution and after-sales service. Users may be interrupted in any of them, 
resulting in the transaction failure. 
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Figure 1. The Transaction Process on B2C 
E-service quality of B2C online shopping platform is analysed through the combination of the research result (table 1) and the 
transaction process (figure 1) of e-service quality dimensions.[27] It is indicated in table 2 that cells with “√” shows 
dimensions mainly concerned by users in corresponding transaction process. As to the particularity of B2C online shopping 
platform, this paper requires three adjustments as follows: 
 
To delete fulfilment dimension. Fulfillment that describes order execution capacity is decided by entering merchants and shall 
not be included in e-service quality of B2C online shopping platform. 
 
To delete responsiveness dimension. Responsiveness dimension describes websites' capability of rapid and efficient reply to 
users. Users focus more on online customer service of entering merchants when transacting in B2C online shopping platform. 
Users need customer service from the platform only when the failure and dispute occur to the transaction. Online customer 
service of entering merchants is not considered for it is not included in the research. Customer service of B2C online shopping 
platform is service recovery behaviour and is included in compensation. [18][20]  
 
To replace information accuracy dimension with functionality. Information accuracy describes the extent of website 
information meeting users’ demands for amount and reliability. In B2C online shopping platform, users concern merchant 
information, product information, promotion information and user evaluation information. The reliability of production 
information depends on entering merchants and is not considered. To a large extent, the amount and reliability of other 
information rely on the performance of websites as the online shopping platform in playing functions of recruiting merchants, 
managing merchants and implementing promotion activities. Therefore, this paper replaces information accuracy dimension 
with functionality dimension. 
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Table 2. E-service Quality Dimensions in the Transaction Process on B2C 
Dimension        

Process 
Information 

Search 
In-store 

Shopping 
Online 

Payment 
Logistics 

Distribution 
After-sales 

Service 

ebsite design √     
Usability √ √ √   

Information 
accuracy √ √    

Customization  √ √  √  
System Stability √ √ √   
Responsiveness  √   √ 

Privacy  √ √   
Fulfillment    √  

Compensation     √ 

 
Through above adjustment, e-service quality of B2C online shopping platform includes website design, usability, functionality, 
customization, system stability, privacy and compensation. Please refer to figure 2 for the model. Table 3 lists definitions and 
corresponding 37 measure indexes of 7 dimensions. Measure indexes are provided on the basis of literature and in combination 
with feedback of over 20 informants who are all masters/doctors of majors related to e-commerce or social workers in 
e-commerce area with experiences in shopping on B2C platform of more than 3 times. 

 

 

Figure 2. E-service Quality Model of B2C Online Shopping Platform 
Definitions of those dimensions are as follows: (1) website design describes users' feelings in overall image and style of the 
platform interface; (2) usability describes users' efficiency in information search, in-store shopping and online payment; (3) 
functionality describes the performance of websites as the online shopping platform in playing functions of recruiting 
merchants, managing merchants, user evaluation and implementing promotion activities etc.; (4) customization describes the 
capability of B2C online shopping platform in recognizing users' personal reference so as to provide personalized information 
and service; (5) system stability describes the platform’s capacity in technology to guarantee successful transaction; (6) privacy 
describes users' perception degree in the platform protecting personal information and transaction safety; (7) compensation 
describes the promptness and efficiency of website recovery service in case transaction process goes wrong. 

 

RESEARCH METHOD 

In order to ascertain the e-service quality model of B2C online shopping platform, we need to measure the actual perceived 
value of users towards 37 items by questionnaire survey, and each item is measured with a five-point Likert scale. 
 

Table 3. Variable measurement reference 
Dimension Item Description References 

Website 
design 

INTE1 The layout of the site is clean and simple. 

[29][30] INTE2 The website has an attractive appearance. 
INTE3 This website has natural and uniform style. 
INTE4 I feel comfortable shopping at this website. 

Usability 

EASE1 The organization and layout of the website facilitate searching 
for products. 

[18][20][24][25][30] 
EASE2 It is easy to get anywhere on the website 

EASE3 The organization and structure of website content is easy to 
follow. 

EASE4 It enables me to complete or cancel a transaction quickly with a 
minimum number of clicks. 

E-service quality of B2C 

Website 
design 

Customization Usability Functionality System 
Stability 

Compensation Privacy 
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EASE5 The payment is very convenient 
EASE6 The site doesn’t waste my time 

Functionality 

FUNC1 The online retailer provides complete products. 

[16][24] 

FUNC2 The site has a wide variety of products that interest me. 

FUNC3 The website provides believable 
Information about products and shops. 

FUNC4 User comments are reliable. 
FUNC5 The frequency of promotion on this website is reasonable 
FUNC6 The promotion is quite cost-effective 
FUNC7 The bonus point plan on this website is significant to me. 

Customization 

CUST1 The website recommends products to me. 

[30][31][32] 

CUST2 The website show sales promotion information to me. 
CUST3 The website provides useful recommendation 
CUST4 The website recorded the historical information of users. 

CUST5 The website has the ability to track individual orders in 
real-time. 

System 
Stability 

STAB1 Rarely can't access this website because of technical failure 

[18][20] STAB2 Information such as images, links, can always be shown 
correctly. 

STAB3 Transactions will not be interrupted due to technical problems. 
STAB4 This website records accurate content 

Privacy 

SECU1 I don’t worry about merchant fraud on this website 

[18][33] SECU2 In general, making payments on the website is secure. 
SECU3 I feel secure when providing private information to this website 
SECU4 I hadn’t found my privacy being abused by this website. 

Compensation 

COMP1 This website will guide users when problems happening. 

[18][20][27] 

COMP2 It is easy to get in contact with this customer service 
representatives 

COMP3 The communication with customer service representatives is 
smooth. 

COMP4 It is convenient to changing or refunding. 
COMP5 The website showed sincerity in dispute handling 
COMP6 The website had a good procedure for dealing with disputation 
COMP7 I was satisfied with the dispute handling the website provided 

The netizens, which have the shopping experiences on B2C, were invited to participate in the survey. Subjects were asked to 
evaluate the e-service quality, by filling out the questionnaires, on the basis of the real shopping experiences on a B2C online 
shopping platform. This paper adopted the simple and convenient samples. We issued the questionnaires through emails and 
face-to-face, two hundreds and ninety eight valid questionnaires returned，with 92.5% recovery ratio. There are ninety eight 
portions from email survey, and two hundreds portions from face-to-face survey.  
 

General statistics 

The demographic data of the sample is reported in Table 4. The respondents were mainly 18-30 years old and the ratio of male 
to female is 42.2 to 57.8. Thus our sample matched the characteristics of online customers reported in iResearch. [34] 
 

Table 4. General statistics 
Variable Classification Number Percent 

Sex Male 125 41.9% 
Female 173 58.1% 

Age 

≤18 1 0.3% 
19-24 175 58.7% 
25-30 101 33.9% 
31-40 16 5.4% 
≥40 5 1.7% 

The data analysis was carried out in accordance with a three-stage methodology using SPSS 18.0 and AMOS17.0. In the first 
phase，we examine the reliability of the questionnaire by SPSS18.0.Then the second step was to test the measurement model 
by establishing convergent validity and discriminant validity of the constructs. During the third step, the structural model was 
examined using SEM to test the model fits. 
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Table 5. Results of convergent reliability testing 

Dimension Item Factor 
Loading 

Cronbach’s alpha AVE CR 

Website design 

INTE1 0.725 

0.842 0.573 0.843 INTE2 0.778 
INTE3 0.716 
INTE4 0.806 

Usability 

EASE1 0.676 

0.852 0.538 0.853 
EASE2 0.760 
EASE3 0.802 
EASE4 0.726 
EASE5 0.697 

Functionality 

FUNC3 0.748 

0.809 0.514 0.809 FUNC4 0.758 
FUNC5 0.686 
FUNC6 0.673 

Customization 
CUST1 0.766 

0.829 0.629 0.835 CUST2 0.878 
CUST3 0.728 

System Stability 
STAB1 0.779 

0.827 0.574 0.802 STAB2 0.728 
STAB3 0.765 

Privacy 

SECU1 0.746 

0.828 0.550 0.830 SECU2 0.737 
SECU3 0.766 
SECU4 0.717 

Compensation 

COMP2 0.755 

0.910 0.629 0.910 

COMP3 0.757 
COMP4 0.748 
COMP5 0.801 
COMP6 0.833 
COMP7 0.858 

 

Instrument reliability  

In the first phase, we examined the reliability of the questionnaire using SPSS18.0. We identify some of the corrected 
item-total correlation were less than 0.5, so we decided to adjust the model through deleting the item which the corrected 
item-total correlation is the minimum one by one. Finally, we delete EASE6, FUNC1, FUNC2, FUNC7, CUST5 andCUST4. 
The alphas for each constructs were reported in Table 5. The internal consistency reliability was measured by Cronbach’s alpha 
with a 0.7 guideline value. [35] Finally，our questionnaire overall Cronbach’s alpha reached 0.927, each item of Cronbach’s 
alpha is between 0.809 and 0.910, [36][37] and all the corrected item-total correlation of the items were more than 0.6. Thus, 
the instrument was proved to be reliable. 
 

Instrument validity 

Our validity analysis included convergent validity and discriminant validity. First, we tested the convergent validity with 
confirmatory factor analysis (CFA) using Amos 17.0. The criteria of good convergent validity are the following: factor loading 
> 0.7, the average variance extracted (AVE) > 0.5, and the combination validity (CR) > 0.6. [35]  
 
We adjusted the model through deleting the items with factor loadings less than 0.7. In case an item was deleted, and the AVE 
increased with the CR still meeting the standards and the model fit improving, we would decide to delete that item. This way, 
we deleted COMP 1 and SATB 4. Table 5 shows the final results, and only 29 items remaining. There were still 4 factor 
loadings less than 0.7 but both the AVE and CR are meet the standards and which don’t meet condition are very close to 
standards recommended. [35] So, we considered that the instrument had acceptable validity.  
Next, we tested the discriminant validity. The results are reported in Table 6. We found that all values met the recommended 
standards, thus, the model had good discriminate validity. [35] 

Table 6. Discriminant validity analysis 
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 INTE EASE FUNC CUST STAB SECU COMP 
INTE 0.757       
EASE 0.480 0.734      
FUNC 0.411 0.405 0.717     
CUST 0.384 0.327 0.390 0.793    
STAB 0.401 0.584 0.384 0.248 0.758   
SECU 0.468 0.420 0.620 0.276 0.524 0.742  
COMP 0.399 0.367 0.569 0.282 0.359 0.664 0.793 

 

Model fitness 

Finally, we examined overall fitness of the model. The factor loadings and significance level (t value) of the 7 constructs are 
reported in Table 7, so we know the interpretation of the seven dimensions for the e-service quality is significant. Mostly 
indices used to estimate the model fit were higher than the recommended standards (p=0.00, CMIN/DF=1.944, IFI=0.920, 
TLI=0.912, CFI=0.920), another 3 indices (RMSEA=0.056, GFI=0.847, NFI=0.849) are also close to the recommended 
standards. Considering the sample size, our model is reasonably acceptable to assess the results. [35][38] 
 

Table 7. The factor loadings and significance level (t value) of the 7 dimensions 
Dimension 

Parameter 
Website 
design 

Usability Functionality Customization System  
Stability 

Privacy Compensation 

Factor Loading 0.614 0.610 0.733 0.444 0.622 0.821 0.717 
t-value － 6.495 6.896 5.395 6.657 7.595 7.306 

Notes: the factor loading of website design was fixed for 1, so there is not t-value of website design.  

 

CONCLUSION 

This paper discussed the e-service quality evaluation model of the B2C online shopping platform from users’ perspective. 
Firstly, combining with the results of e-service quality dimensions and transaction process, we builded the e-service quality 
model of B2C e-commerce platform, including seven dimensions and 37 metrics; secondly, we collect 298 valid questionnaires 
via E-mail and face to face survey, used for testing the reliability and validity of the model and the model fitness, leaving seven 
dimensions and 29 metrics as the evaluation index of e-service quality model. 
 
This paper mainly formulated the B2C e-commerce platform of electronic service quality evaluation index system, contains 
seven primary indexes and 29 secondary indicators. Seven primary index and its weights, website design, usability and 
functionality, customization, system stability, privacy and compensation.  
 
Website design has four secondary indices: tidy interface, attractive appearance, uniform style, comfortable design. Usability 
has five secondary indices: easily searching, easy to get anywhere on the website, easy operation by the organized structure of 
website content, quick and easy to complete or cancel a transaction, convenient payment. Functionality has four secondary 
indexes: believable information about products and shops, reliable user comments, cost-effective sales promotion, significant 
bonus point plan. Customization has three secondary indexes: individual recommendation, show sales promotion information 
for individual, useful recommendation. System stability has three secondary indexes: rarely can't access this website because 
of technical failure, information can always be shown correctly, transaction is smooth technically. Privacy has four secondary 
indexes: no merchant fraud, secure payment, secure privacy, being not abused of user privacy. Compensation has five 
secondary indexes: available customer service, smooth communication with customer service representatives, convenient 
changing or refunding, sincerely dispute handling, complete system of disputation management, high satisfaction.  
 
Contribution of this study lies in constructing the e-service quality model of B2C e-commerce platform within the transaction 
process on website, and putting forward the measure index of e-service quality evaluation of B2C, which has great significance 
to the B2C e-service quality evaluation research. 

 

DIRECTION FOR FUTURE RESEARCH 

This study builds the e-service quality model of B2C online shopping platform with 7 dimensions and 29 measure indexes 
from the user’s perspective and verifies fitting effect and scientificity of the model through data analysis. Future research is 
also needed proceeding, subsequently, we intend to do some research from the following directions: 
 
First of all, this paper had already constructed an e-service quality evaluation model, and a more relevant integrated evaluation 
system shall be achieved on premise that the follow-up study is carried out on the basis of the model in this paper and the index 
weight and main evaluation content are confirmed with efficient evaluation method. Moreover, the follow-up study could 
combine with the analysis of practical cases, to diagnose defects of B2C platform service so as to provide effective reference 
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basis for business decisions of improving the service level of e-service. 
 

B2C online shopping platform simultaneously involves the platform, entering merchants and users during the operation 
process. As the service provider, the platform provides e-service for users and entering merchants at the same time. Therefore, 
the complete B2C online shopping platform e-service includes users' e-service and the e-service provided by the platform for 
entering merchants. This paper constructs the e-service quality model of B2C online shopping platform from users' point of 
view. The follow-up study can discuss the e-service quality evaluation model of B2C online shopping platform from entering 
merchants through the reference of the research approach in this paper. 

 
In addition, the e-services to users and entering merchants are correlative for they are consistent with each other in system 
stability of B2C online shopping platform and the demand tendency between entering merchants and users. This shows that the 
quality of the two e-services have different effects of various dimensions. The follow-up study can explore mutual influence 
orientation and strength of various dimensions in the quality of the two e-services, assist B2C online shopping platform in 
considering interests of users and entering merchants as well as provide them with the more qualified e-service so as to 
guarantee sustainable development of the platform. 
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INTRODUCTION:  

The aims of this paper are to discuss the impact of reveal of queue information on customer satisfaction by service quality 
model. For the purpose, this paper combines several theories to explore the possible mechanism behind phenomenon, which 
provides a new view of waiting that cross the different research fields.  
 

LITERATURE REVIEW: 

The numbers of research studies developed in several research fields: (1) the relationship between waiting time and service 
quality, (2) service quality model and service gap, (3) the relationship between service quality and customer satisfaction, and (4) 
Kano Model. To fulfill the research purpose, this paper provides a framework which links the studies.    
 

RESEARCH FRAMEWORK: 

This paper seeks the moderator effect of revealing queue information on service gap analyses base on the service quality model, 
and we evaluate the impact of declining service gap (GAP 4 & GAP 5) on customer satisfaction by Kano Model.   

 

RESEARCH METHOD: 

We set an experiment with two different situations of waiting in line, and also set two groups of subject. One situation reveals 
the queue information to a subject, and another doesn’t. We arrange each group of subject in two different situations in turn, 
and therefore the subject can compare two situations and make an objective evaluation on service quality. 
      

EXPECTED CONTRIBUTION: 

Existing service about queue and customer satisfaction on mobile device are still lack of researches. Therefore, this paper 
would like to apply the result to analysis and explain how those services affect customer. Moreover, we try to make the 
suggestion about implement the solution for those who need service to increase satisfaction during waiting in line.  

 

CURRENT PROGRESS 

The research project is in the process of setting the details of experiment, because we need stimulate the process of consume 
and design an app to interact with subjects. Besides, we keep supplementing related reference to complete the support of 
research framework.  
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ABSTRACT 

The development of social media and electronic commerce led to new phenomena called social commerce. Companies 
deploying social commerce expects consumers quickly react to their propositions and usually consumer have use social media 
based websites for entertainment, but not for shopping. In this context such buying behavior tends to be impulsive buying 
behavior which is not widely analyzed in literature. In this paper we provide overview of impulsive buying behavior online and 
proposed model of factors affecting impulsive buying behavior in social commerce websites. The proposed model is validated 
in Lithuania market.  
 

Keywords: Impulsive buying, social commerce, consumer behavior, factors effecting behavior. 
 

INTRODUCTION 

Recently, extremely rapid development of information technology and social networks has affected consumer behavior in the 
virtual environment – they became more impulsive and social. Due to this, business is interested in finding out the factors 
influencing impulsive buying behavior in social commerce sites. Theoretical and empirical researches showed that it is a new 
theme which wasn`t explored deeply before. For the following reason, the aim of the paper is theoretically validate and 
empirically define the factors influencing impulsive buying behavior in social commerce sites. Theoretical model will be 
empirically tested in the case of Lithuania. 
 

LITERATURE REVIEW  

One of the first scholars that analyzed impulse purchasing behavior in the online environment was LaRose (2001). In his study, 
author analyzed the factors having an impact on consumer’s self-regulation browsing on a certain website. During the research, 
it was noticed that the rating of products, lotteries, announcements about the expiry of an auction or offer stimulate impulse 
buying in the online environment. In order to explore the factors influencing impulse buying behavior online, technology 
acceptance model (TAM) was used in this study. 
 
Some researchers analyzed how the payment process influences impulse purchase behavior but the received results were not 
presentable. The researchers mentioned above suggested analyzing the phenomenon of impulse purchasing behavior in the 
online environment in detail, while other researchers stated that it is essential to understand how the characteristics of online 
environment should be changed and, consequently, the sales of unplanned goods would increase. 
Gatautis and Vaičiukynaitė [9] also focus on the importance of online environment (online shops, websites) characteristics 
maintaining that, due to the spread of the phenomenon of e-commerce in all over the world, the analysis of online shops 
environment and the analysis of its characteristics have become important not only for business but also for science, as the 
latter elements of websites influence the behavior of consumers.  
 
Manganari et al. [18] analyzed 43 scientific articles related to elements of an online shop and suggested the model consisting 
of 4 elements, correspondingly defining the environment of an online shop: website layout/design, website 
atmosphere/environment, website interactivity, and website social communication. Having analyzed scientific literature, 
Gatautis and Vaičiukynaitė [9] supplemented Manganari’s et al. [18] model with a website navigation element that belongs to 
website layout/design. Website atmosphere/environment was supplemented by the components of information content and 
structure, design aesthetics, and website branding. The element of website interactivity was not supplemented, although the 
studies that have been carried out show that emotional response of consumers depends on website interactivity. 

 
Shirmohammadi, Ebragimi, Ghane [25] also support the idea that due to the development of information technologies, 
consumers obtained the possibility to shop 24/7. Flexible schedule, opportunity to compare goods, special offers and etc. 
stimulated impulse purchasing behavior in the online environment as well. Koski [13] agrees that impulse buying more often 
observed in the online environment rather than traditional [26]. The statements and statistic facts that show the number of 
online purchases mentioned above stimulate the analysis of impulsive consumers’ behavior in the online environment and its 
influencing the factors. However, before analyzing these factors, first it is necessary to pay attention to the phenomenon of 
impulsive consumer’s behavior which, according to Madhavaram [17], is analogous in the traditional as well as online 
environment, except the factors influencing it. 
 
In the scientific literature, the factors possibly having impact on impulse purchasing behavior in the online environment are 
analyzed as well, namely positive mood of individuals or emotional response [21], product characteristics [12], factors of 
online retail purchasing (e.g. website virtual environment) [12], and hedonistic motives [24] [19]. Based on the ideas of the 
latter scholars, it can be stated that the biggest influence for impulse purchasing behavior in the online environment is made by 
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the product itself and its related characteristics, constituents of online environment, experienced emotions, and hedonistic 
motives.  
 
Chang, Eckman, Yan [2] state that, analyzing impulse purchasing behavior in the online environment, only some authors 
analyses factors affecting the interaction of stimulus (external factors) and impact on a consumer. The latter scholars analyzed 
hedonistic motives as moderator between external environmental stimuli and impact experienced by a consumer. The received 
results proved the results of previous studies that the motivation of individuals has only partial impact on the interaction 
between retail environment characteristics and consumer’s positive emotions.  
 
It is stated that hedonistic motivation especially interacts with social environment factors influencing positive emotions 
experienced by consumers. The findings presented by Chang, Eckman, Yan [2] correspond to the idea presented in the 
scientific literature [1] that consumers with hedonistic motivation enjoy interacting with others when they do the shopping: 
hedonistic motives closely interact with social factors.  

 
It is also noticed that, exploring impulsive consumers’ behavior on the social commerce websites, studies have been carried out 
only regarding social networks. However, in the scientific literature the opinion on whether consumers’ behavior in social 
networks is rational or impulsive diverges. Many researchers support the opinion that consumers’ behavior in the social 
networks is not impulsive because, before making the decision, a consumer looks for information and pays attention to 
recommendations. In contrast, Voight [29] believes that consumers are impulsive in the social networks and hedonistic as they 
enjoy shopping with others. The study that had been carried out by Ozen, Engizek [20] demonstrated that a hedonistic motive 
has negative impact on impulse buying on social commerce websites. The analysis of study results and scientific literature 
implies that the phenomenon of impulse purchasing behavior on the social commerce websites has not been explored yet.  

 
Based on the analysis of scientific literature, the conceptual model has been shaped, allowing determining the factors that 
influence impulse purchasing behavior on the social commerce websites. Madhavaram [17], Chang et al. [2], Romera, Borja, 
Descals [24], Floh, Madlberger [7], Liu, Li, Hu [15], Gao, Bai [8] and others analyses impulse purchasing behaviour in the 
online environment according to the S-O-R model (Stimulus-Organism-Response).  

 
When analyzing impulse purchasing behavior in the online environment, Parboteeah et al. (2009), Dawson, Kim (2009), Kacen 
et al. (2012), Matic, Vojvodic (2013) state that the biggest influence on impulsive behavior is made by the product itself and its 
related characteristics, constituents of virtual environment where the purchasing and hedonistic motives of an individual occur 
[21], [5], [12], [19]. Since the phenomenon of impulse purchasing on the social commerce websites is not explored enough in 
the scientific literature and the studies are not carried out regarding this topic, the assumption can be made that the factors 
mentioned above influence the analysis of impulse behavior and social commerce websites, as this occurs in the online 
environment anyway.  

 
Taking into consideration that social commerce websites is the integration of electronic commerce websites (i.e. online shops) 
and social media, website layout, design, website atmosphere, website interactivity, and website social communication refer to 
the social characteristics of online shop environment [18], [9]. Characteristics of social commerce websites can be 
supplemented by the characteristics of social networks structure: strength of connections, network density, network 
centralization, and similarity [23].  

 
It is also noted in the scientific literature that analyzing impulse purchasing behavior in the online environment, the authors 
highlight hedonistic motives of an individual, which consequently are analyzed as moderator between external environment 
stimuli and a consumer in a conceptual model based on Chang, Eckman, Yan [2]. A consumer experiences a positive or 
negative effect, i.e. positive or negative emotions [28]. According to Verhagen, Dolen, [28], positive emotions such as 
excitement/ardor and enthusiasm may stimulate the consumers’ needs to purchase the product for an instantaneous reward. 
Whereas negative emotions such as sensibility irritation or other misfortunes may foster impulse buying, as they help a 
consumer feel better at that time. After the effect evoked by external stimuli, a consumer moves to impulse buying on the 
social commerce websites. 
Considering these factors we proposed conceptual research model which is presented in Figure 1. 
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Figure 1. Proposed conceptual model of factors affecting impulsive buying behavior in social commerce website 
 

EMPIRICAL RESEARCH METHODOLOGICAL ASPECTS 

The problem of the empirical study. Having analyzed scientific literature, it has been noticed that scholars individually analyses 
consumers’ behavior in the online environment, the factors that affect it, impulse consumers’ behavior in the online 
environment and consumers’ behavior on the social commerce websites (integration of e-commerce and social networks). 
However, the relationships of the factors influencing impulse purchasing behavior and impulse purchase behavior on the social 
commerce websites have not been analyzed. Considering this fact, a conceptual model based on theoretical analysis has been 
created, leading to empirical inspection.  
 
Taking into account the relationship of the factors influencing impulse purchasing behavior on the social commerce websites in 
the conceptual model and theoretical analysis of scientific literature, the following hypothesis have been formulated:  
 
H1a – the atmosphere of the website influences consumer’s positive impact on the social commerce websites in the case of 
impulse buying. 
H1b – the layout of the website influences consumer’s negative impact on the social commerce websites in the case of impulse 
buying. 
H2a – the price of goods influences consumer’s positive impact on the social commerce websites in the case of impulse 
buying. 
H2b – the rate of buying influences consumer’s negative impact on the social commerce websites in the case of impulse 
buying.  
H3a – consumer’s positive impact on the social commerce websites in the case of impulse buying evoked by website social 
interaction is conditioned by individuals’ hedonistic motives. 
H3b – consumer’s negative impact on the social commerce websites in the case of impulse buying evoked by website 
atmosphere is conditioned by individuals’ hedonistic motives. 
H3c – consumer’s positive impact on the social commerce websites in the case of impulse buying evoked by the price of goods 
is conditioned by individuals’ hedonistic motives. 
H3d – consumer’s negative impact on the social commerce websites in the case of impulse buying evoked by purchasing rate 
of goods is conditioned by individuals’ hedonistic motives. 
H4a – positive impact on the consumer influences impulse buying on the social commerce websites. 
H4b – negative impact on the consumer influences impulse purchasing behavior on the social commerce websites. 
 
Carrying out the research on the factors influencing impulse purchasing behavior on the social commerce websites, the model 
of non-random selection – convenience selection has been chosen. Sample size and its selection, is an important factor when 
undertaking researches. Two factors determine sample size: population size and sample error. Regarding the aim of the 
research, people who buy impulsively on the social commerce websites are important for this research. Since such statistics has 



Gatautis, Medziausiene & Pozingyte 

The Fourteenth International Conference on Electronic Business & 

The First Global Conference on Internet and Information Systems, Taipei, December 8-12, 2014 

122 

not been provided, the sample of the research is people who use online purchasing services. Based on the data of Statistics 
Lithuania of 2014, in 2013 the number of residents that use e-commerce increased up to 25.5 % (i.e. 757.835 residents). Based 
on Pukėnas (2009), given that sample error is ±10 %, it is necessary to survey 96 respondents. Although there have been 158 
respondents questioned, 102 of which have bought impulsively on the e-commerce websites, the research is treated as pilot, 
disassociating from all results and assessment.   

 
In order investigate individual external factors influencing impulse purchasing behavior on the social commerce websites in 
the Lithuanian case, a questionnaire has been composed. In the introductory part of the questionnaire, the information on the 
aim of the research, purpose and anonymity has been provided. Moreover, there is an example of how to mark the answers. All 
questions for the respondents are closed-ended. 
 
The research has been conducted during the period of 14-30 April, in 2014, and published on the website www.apklausa.lt. 
Taking into account the topic under analysis and the chosen method of selection, the questionnaire has been sent to the 
respondents who are the users of the social network Facebook.  
 
Stage 5. The presentation and discussion of the results. The data obtained during the research have been processed using SPSS 
22 data pack. The processing of the data has been done using SPSS 22 programmer.  
 

RESULTS OF THE RESEARCH  

Before investigating the data, first, the validity analysis of the questionnaire using Cronbach`s Alpha coefficient has been 
carried out. This criterion shows the integrity of the scale and internal reliability. In this case, general reliability (validity) of 
the questionnaire is evaluated as very high as it has reached 0.901. 
 
In order to determine which statistic methods are necessary and advisable in the case of analyzed data, the 
Kolmogorov-Smirnov test has been done. Based on received results, it can be stated that abnormal distribution is typical for 
many variables, as p<0.05. Only the distribution of two variables, i.e. social communication and adventure motives is normal, 
as p>0.05. Regarding received results, nonparametric statistic methods are still applied to the analysis of the gathered data 
(Pukėnas, 2009). In addition to this, to determine relationship between variables, Spearman’s correlation coefficient, measured 
according to variables rage scale, is used.  
 
Respondents’ sociodemographic characteristics. Generalizing the characteristics of the respondents in the survey, one may state 
that more than a half of the respondents, i.e. 64.6 % have bought impulsively on the social commerce websites at least once. 
The latter sample of the respondents is used for further analyses: correlation and regressive data analysis. It is also important to 
mention that women was the biggest number of all respondents (78.5 %), while among the respondents, who bought 
impulsively on the social commerce websites at least once, women composed 81.4 %. According to the age, impulsive buyers 
distributed evenly (39.2 %) among the age of 18-25 and 26-37. Analyzing the respondents according their income who bought 
impulsively, it is noted that most respondents receive 1001-2000 LTL per month (40.2 %). 
 
Evaluating received averages of factors, it may be seen which factors have been evaluated most positively by the respondent, 
taking into account their impulsive behavior on the social commerce websites. As respondents maintain, the highest evaluation 
goes to product price (6.5 point out of 7), product type (6.27), variety of goods (6.06), value motive (5.91), and layout of social 
commerce website (5. 74). Generalizing the averages of factors, the respondents evaluate the factors related to product 
characteristics most favorably. In order to find out whether the results of evaluated averages coincide with the factors 
influencing impulse purchase behavior on the social commerce websites, it is necessary to carry out correlation and regression 
analysis.  
 
Generalizing the relationship between social commerce factors and negative impact on the consumer, the results are 
statistically insignificant, as in all cases (except website interactivity (p<0.01)), p is more than 0.05 or 0.01. Low correlation is 
typical for all relationships, i.e. weak relationship intensity. In contrast to the factors of social commerce websites and positive 
impact on the consumer, in this case, negative correlation occurs (except analyzing the variable called “relationship strength” 
(0.60)). The results of negative correlation can be interpreted as if one variable decreases, when the other increases. In the 
analyzed case, one of the examples is that with the increase of network density, the negative impact on the consumer decreases.  
 
In the analyzed case, the relationship between the factors of the product and positive impact on the consumer are statistically 
significant. The strongest relationship between the characteristics of goods and positive impact on the consumer is the price of 
goods (0.385), the frequency of buying (0.341), and variety of goods (0.324). Analyzing relationship of individual goods with 
consumer’s negative impact, all received results (except the information about the product, where p=0.027) are statistically 
insignificant, as p>0.05. In a similar way, when analyzing the relationship of social commerce factors with negative impact, 
moderate and low negative correlation of relationship between variable has been noticed.  

 
Correlation analysis has been also done with the variables of individual’s hedonistic motives. Taking into consideration the aim 
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of the research, it is to prove that individual’s hedonistic motives influence the interaction of external stimuli and impact on 
consumers. Consequently, it is necessary to find out if the correlation relationship among all variables exists.  
In most cases, relationships among variables are statistically significant, except the cases of connections on the website and 
adventure (0.209) and network density (p=0.639). The strongest statistically significant relationship has been observed 
between the variables of idea motives and website connections (0.622) with moderate correlation.  

 
Analyzing the correlation relationship of the variables between the impact on the consumer (negative and positive) and 
impulse buying, the results have shown that there is strong relationship between the positive impact and impulse buying, where 
average correlation reaches (0.490) and the data is statistically significant (p=0.000). Insignificant negative relationship is 
noticed between negative impact and impulse buying, i.e. with the increase of negative impact, impulse buying on the social 
commerce websites decreases. However, the obtained results are not statistically significant as p>0.05 (0.934). 

 
Having determined statistically significant relationships between the variables (external factors, moderating factors, response 
for the impact on the consumer and impulse purchasing behavior) of the analyzed model in the presence of correlation, it is 
advisable to find out the nature of relationships. Taking into account the obtained data and aims and hypothesis of the research, 
two linear regression methods have been used: simple linear regression, in order to find out the impact of every factor on 
independent factor and multiple (many factors) linear regression, which allows analyzing the impact of several independent 
variables on the dependent variable. The latter is used to evaluate the influence of moderator towards interaction of external 
stimuli and impact on the consumer.  
The relevant and reliable models identified during linear regression may be properly interpreted: 

 Website layout explains 26 % of dispersion for the positive impact on the consumer  
 Website environment explains 21.6 % of dispersion for the positive impact on the consumer  
 Website interactivity explains 24.9 % of dispersion for the positive impact on the consumer  
 Network centralization explains 30.3 % of dispersion for the positive impact on the consumer  
 Positive impact on the consumer explains 20.9 % of dispersion for impulse purchasing behavior.  

 
Having carried out the correlation analysis, it has been noticed that the negative impact on the consumer does not correlate 
with other variables. Therefore, the further analysis does not cover this variable. The results have also shown that there are no 
statistically significant relationships between the product factors and individual’s hedonistic motives. However, statistically 
significant relationships between the factors of the product and positive impact on the consumer have been observed. Due to 
this reason, the product factors are not excluded and they occur in the regression analysis when analyzing the influence of 
product factors on positive consumer’s impact.   

 
During regression analysis, it has been determined that the factors of goods do not influence the positive impact on the 
consumer. 4 elements of social commerce environment make influence on positive consumers’ impact leading to impulse 
purchasing behavior on the social commerce websites.   

 
Figure 2. Results of factors influencing inulsive buying behavior in social commerce websites conceptual model validation in 

Lithuania market 
 
Summarizing the results of empirical research, the conclusion should be drawn that impulse purchasing behavior on the social 
commerce websites is influenced by the following factors: network centralization (the most influential factor), website 
interactivity, website layout, website atmosphere/ environment, and the positive impact on the consumer of the latter factors 
with low or moderate correlation. Taking into consideration the last statement, 2 hypotheses presented at the beginning of the 
research and related to the influence of the website atmosphere on the positive consumer’s impact and its influence on impulse 
purchasing behavior on the social commerce websites have been proved. With reference to the results, the final thesis 
formulates a conceptual theoretical model which can be applied to the Lithuanian case. However, not all variables may be 
based on the empirical research. Consequently, the model with variables (factors) influencing impulse purchasing behavior on 
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the social commerce websites in the Lithuanian case has been created.  
 

CONCLUSIONS 

The study on the factors influencing consumers’ behavior in the online environment has shown that these factors are divided 
into controlling and non-controlling. The most frequent factors in the models such as online marketing, sociocultural, and 
environmental factors have been determined. Whereas analyzing impulsive consumers’ behavior in the online environment, the 
most influential factors, namely the product itself and its related characteristics, constituents of online environment, and 
hedonistic motives have been distinguished. The S-O-R model is often used to analyze impulse purchasing behavior.  
 
It should be pointed out that social media influence consumers’ behavior in all stages of consumer behavior and the influence 
is analyzed with reference to the consumers’ decision making models, as well as the S-O-R model. The analysis of literature 
implies that the opinions of the scholars on the consumers’ impulsiveness on the social commerce websites differ: some state 
that consumers on the social commerce websites are impulsive; the others argue that they are rational. 
 
Having carried out the theoretical analysis of the factors influencing impulse purchasing behavior on the social commerce 
websites, the conceptual model based on the S-O-R model has been created. Stimulus or external factors are considered to be 
the characteristics of social commerce website environment and the factors of goods influencing positive and negative impact 
on the consumer. Finally, impulsive purchasing behavior on the social commerce websites occurs. Hedonistic motives of the 
individual are treated as a moderator between external factors and the consumer.  
 
Based on the empirical research results, the conclusion has been drawn that, in the Lithuanian case, the factors influencing 
impulsive consumers’ behavior on the social commerce websites are the following: website layout/design, website 
atmosphere/environment, website interactivity and network centralization as the most influential factor of all. These factors 
influence the positive impact on the consumer, leading to impulse purchasing behavior on the social commerce websites. The 
influence of other factors on the impulse purchasing behavior on the social commerce websites that belong to the conceptual 
model has not been determined in the Lithuanian case. The influence of the moderator (individual’s hedonistic motives) has 
not been identified as well. 
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ABSTRACT 

Revisit traffic into a website arises when the consumer is in pursuit of website offerings that are sufficiently in line with their 
motivations and/or with their desired outcomes. This one hundred week study upgrades and changes a business website over 
time. In six stages, the website is changed from static to interactive environments. At each website change the levels of 
functionality, interactivity and/or external post are altered to determine their effect on website traffic. Findings offered herein 
suggest a website’s consumer targeting should be monitored from multi-perspectives. 
 
Keywords: Consumer website traffic, functionality, external posts, aesthetics, innovation, interactivity 
 

INTRODUCTION 

From the emergence of the internet in the early 1990’s websites have been recognized as a consumer reach mechanism for 
business. Early studies considered consumers as applying reasoned action [18] where technology acceptance by consumers 
provided a belief that influenced attitude, then instilled intention, and then established behavior. Davis [15] extended this 
concept with consume-perceived-usefulness and ease-of-use of technology determining attitude (to using), behavioral intention 
(to use) and actual system use. Hence, researchers have considered the marketing, technology and/or design causes of website 
effectiveness. Studies have included site recognition, comprehension, connection, interactivity, value, quality, performance, 
and outcomes focused studies in satisfaction, trust, and loyalty (often gauged as revisiting).  
 
Psychology social approaches enable additional reflection around the website consumer. Petty and Cacioppo’s [46] 
‘elaboration-likelihood-model’ builds a cognitive persuasive assessment of the consumer first from their central and 
carefully-reasoned, logical, and thoughtful perspective. Here, the consumer is motivated to assess the website against personal 
specific frames-of-reference, and if the website is deemed supportive, then the consumer’s motivation remains over time. In 
addition a second peripheral ‘elaboration-likelihood-model’ assessment pathway arises through the consumer’s attitudinal 
perception [47],[48],[49]. This emanates from peripheral experiential (or chance) cues (such as activating a link from a similar 
content website), but these peripheral cues can engender short-term motivational effects within the consumer.  

 
Thus, the ‘elaboration-likelihood-model’ houses a central persuasion route where consumers are motivated and can jointly 
comprehend a raft of complementary frames-of-reference. This persistent motivation behavior has application in consumer 
outcomes studies such as website loyalty and revisiting intentions. In website business consumer reach studies such as 
marketing, advertising, and human-computer-interface perceptions, consumers are best motivated through peripheral (and 
repetitive) persuasion approaches. 

 
The central and peripheral persuasion approaches of the ‘elaboration-likelihood-model’ are extended when behavioral 
considerations are included. Where the consumer is motivated to browse a website, each is more likely to consume (transact or 
engage), and where each consumption delivers suitable value, then a reflective consumer gratification process occurs - and this 
also influences the likelihood of revisits [29].  

 
Consumer involvement is another feature of websites. Involvement fits within social judgment theory [54] and today 
involvement is often termed interactivity. Like involvement, interactivity is induced by a circumstance, a stimulus or an 
occasion and is an emotive arousal or a motivation into action [4],[43]. Some consider involvement a moderator to persuasion 
[56], yet persuasion likely precedes involvement. In this study we consider involvement to be portrayed as website 
interactivity – and involvement can be business and/or consumer generated.  
 

Consumer website interactivity 

The interactivity offered within a website is a positive consumer motivator [32]. Website interactivity gives consumers a sense 
of control and challenge, and also increases their intention to engage with the website [3],[36],[60]. From a marketing 
perspective, greater web interactivity levels build the consumers’ perceptions of their relationship with the website, and may 
increase their connection with this website [41] as a first time visiting consumer (FTVC) or a multi-time visiting consumer 
(MTVC). Added convenience, plus usefulness and enjoyment, enrich the consumer’s view of the website. This in-turn 
promotes the likelihood a revisit (MTVC) [58], and in websites with ready and convenient access, interactivity (through 
personalization functionality) incites FTVC and MTVC traffic [33]. Thus interactivity induces further traffic, and is also linked 
to website functionality.  
Hence, we propose the following website relationship:  

H1: website interactivity influences website traffic 
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Consumer website functionality 

Psychology, computer science, engineering and benchmarking studies have dissected the website into their perceived 
functional comparison sections. To interpret and compare websites Cassidy and Hamilton [5],[6] typologically classify website 
functionality under three domains (marketing, technology and aesthetic). They further divide each domain into nine differing, 
but recognizable functional sections. Others have recognized the website contains functional sections and have deployed 
qualitative, quantitative, or mixed method approaches to functionally divide specific areas of websites. Static websites (content 
providers that do not change) typically engage low levels of functionality. Interactive websites (where degrees of change, and 
allowing both business and consumer upgrades are available) typically engage mid-levels of functionality. Dynamic websites 
with a substantive range of connectivities (including social/forum feeds, intelligent database responses, and customizable 
features) typically engage higher levels of functionality. Thus functionality induces further FTVC and MVC traffic, and greater 
functionality can provide consumers with more dynamic websites.  
Hence, we propose the following website relationship:  

H2: website functionality influences website traffic 

 
Consumer website posts 

Functionality is linked with content posts – particularly posts into social networks. These external communications about the 
website can influence website traffic. Bai [2], Lee and Kozar [38], and Gerlitz and Helmond [21] recognize that well-targeted 
and well-implemented external social media ‘posts’ draw the social consumer back to the website - where an additional 
awareness, a sense of belonging, and sometimes additional pleasure perceptions or experiences may be derived [40]. These 
external social and informative post connections can motivate both FTVCs and MTVCs to pursue additional consumption 
options within the website [12],[52], and to hold positive perceptions regarding its informative usefulness [42],[58]. The 
combinations of positive social network posts (along with external forums and/or blogs) build the consumer’s motivation to 
repetitively engage, and to add to MTVC traffic [21]. Kabadayi and Gupta [33] show that at higher levels of relevant 
consumer-targeted website content, website traffic increases - especially where each website content block is also suitably 
promoted. Thus, external social and informative post connections directing consumers towards specific website inclusions 
typically results in greater website traffic. 
Hence, we propose the following website relationships:  

H3: external posts (from social and informative connections) influence website traffic 

H4: external posts (from social and informative connections) co-vary with website functionality and interactivity 

 
Consumer website traffic 

The business website competes feverishly to establish its brand recognition, and to win consumer awareness [31]. Many 
businesses engage Google analytics to assess their consumers and to monitor their transactions (including retrieval of 
information, purchasing, or engaging in discussions) but they also seek to capture their consumer’s behavioral connotations 
[11], and to monitor when consumers shift into the website from the business’ social networks (including Facebook, Instagram 
or Twitter). Traffic from social networks arises through differing social media connectivity approaches including email, events, 
ads, news-releases, sponsorships, videos/webinars [55].  
 

Other Internet-based analysis tools - like Google analytics, offer real-time data feeds suitable to track individual consumer 
website pathways [25], However, social networks that link traffic back into websites typically remain selective, 
non-generalizable, use point-in-time reference points, and so deliver point-in-time social community traffic comparisons 
[24],[27]. Hence, ad hoc changes to a website (or its connecting social network) complicate both the data capture, and the 
interpretation of website traffic algorithm calculations [59].  
 
Consumer consumption 

Online consumer consumption appears as either transactional, or usage, or content-downloading behaviour. This group 
behavior typifies the FTVC [22],[23]. The MTVC often pursues more creative behaviours such as uploading of their 
consumer-created content [1], [16]. Albuquerque [1] discriminates between FTVCs and MTVCs by assessing each group from 
referral, search (browsing) and direct (or familiarity-with-website) engagement perspectives. Toufaily [57] typologically 
groups literature showing FTVCs differ from MTVCs in regard to the consumer, the environment, the product/service, the 
company, and the website’s characteristics, and suggest these factors influence the online MTVC traffic into a business’ 
website.  
 
Website design approaches 

Early websites typified a static information design, and were initially described through qualitative research and simple 
quantitative traffic studies [30],[51]. Gradually, as new website build tools emerged and exposed various reasons why 
consumers visited, websites added interactivity. This allowed website consumers to communicate via set channels with the 
business, and moved website traffic studies further into quantitative approaches [9],[50]. With the emergence of social 
networks, dynamic consumer changes in perception at times showed rapid website traffic shifts. Thus, traffic studies shifted 
into the realms of psychology, with in-depth benchmarking approaches engaging near-real-time computer science algorithm 
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solutions [39], or point-in-time qualitative and/or quantitative studies [10],[37].  
 
Website design approaches today 

Website consumer traffic studies are now including the specifics of consumer behavior - such as transactional-to-revisit traffic 
studies [29],[56] or motivation-consumption-user gratification studies [26], or expectations-loyalty/revisiting studies. Such 
website traffic studies engage computer science, engineering, or benchmarking style approaches (Law et al. 2010; 
[8],[37],[42].  
 
FTVCs versus MTVCs traffic 

Website traffic arises when FTVCs enter the website and explore its functional deliverables. FTVCs can be directed to this 
website, or they can be ‘chance’ visitors who find the site through search processes. MTVCs revisit the website because they 
recognize it likely offers a consumptive deliverable that may meet one of their specific requirements. This typically involves 
the consumer interacting with some functional aspect of the website, and can be gauged against the website traffic [56]. Other 
psychological links into the website arise from social networks and consumers are likely influenced by posts. Thus, as their 
visiting behaviors’ differ, and for the reasons discussed above and so may relate to changes in website traffic for FTVCs and 
MTVCs. 
 

Website connection to consumers 

Websites directly connect with the consumer. As different businesses pursue different consumer markets, and each offers 
website content differences – typically focused at information, or social-connection, or entertainment content [28]. Hamilton 
and Tee [26] trisect these website content groupings with Shao’s [53] consumer consumptive (interactive, participatory, or 
production-related) aspects, and deliver Table 1’s nine alternative groupings of website consumers. 
 

TABLE 1. SNS Consumer targeting matrix [26] 
Interaction Participation Production
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a
in

m
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t

Create games, scenarios and/or on-
line content.

Build creative tools for users' daily 
activities.                                                          
Enable different user generated 
content sections for entertainment 
practices. 

Connect users in real-time games, 
and/or serious scenario 
environments.

S
o
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a

l 

C
o

n
n
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o
n Enable interactions between users.                                        

Build Chat functions.                                      
Build on-line communities.

Support activities and interactions.                               
Build business's image on-line.

Enable and facilitate interactive 
social connections.                                                      
Create new solutions by learning 
from discussions.   

In
fo

rm
a

ti
o

n Provide product/service 
information and free downloads.                                       
Link business and offering to 
current activities that user 
advocates.

Create real-time reviews and 
product/service tests.                                       
Clarify relationships between user    
and business (and its offerings).

Provide tools that enable daily 
practices.                                                             
Invite customers into the 
development of new offerings.

M
O

T
IV

A
T

IO
N

 
  
Each consumer group is motivated to choose their level (or aspect) of website involvement, and each consumer opts to 
consume either low, or medium, or high levels of immersive content-rich media [13],[19]. Website traffic from social networks 
[16] can be further enhanced [13] with external content-related posts [21] and with dynamic animated-video content, 
colour-contrasts, highlight images, and interactive linkages [52] with other stimulating websites [14],[32]. Provided the 
website remains suitably sequenced, and is of quality design, then as the consumer’s perception of accessible content rich 
media increases, and this shows as an increase in website traffic [45]. Where content-rich media is benchmarked, it can them 
be consumer-targeted with online promotional marketing to increase the website’s appeal, or with better aesthetics or with 
more appealing designs, or with faster latest information technologies integrating the consumer’s desired transaction or 
sourcing packages [37]. As content enhancements and website coverage remain inconsistent this study adopts benchmarking 
and compares existing website functional features (and any added functional feature inclusions) against the ‘universal’ set of 
benchmarking functional features.  
 
Francis [20], Kim [34] and Zhu [61] classify the functional features of websites into likeness groups. Cassidy and Hamilton [7] 
typologically refine existing quantitative website studies into over 220 measurable functional features- further grouping them 
into 28 functional (likeness) sets and fitting each set into one of three larger website domains (marketing, aesthetics, 
technology). Law’s [37] 140 qualitative and quantitative functional features are listed and likeness re-grouped. When the 
website’s content is enhanced its suite of functional features expands, and the relative presence of some groupings improve. As 
greater (and targeted) content offers more reasons for the consumer to engage with the website, it is likely to be a positive 
consumer motivator, and is also likely to encourage greater consumer website traffic. 
 
Hence, we propose the following website relationship:  

H5: websites providing a consumptive deliverable to FTVCs positively influence MTVC website traffic 
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WEBSITE-CONSUMER ENGAGEMENT MODEL 

From the above literature, and hypothetical relationships, we note that where the website provides higher interactivity, and/or 
higher levels of functional features and/or where SNS, blog and forum posts are provided by the business consumer traffic into 
the website can be improved. We also note that FTVCs are typically single-minded and visit for a single specific purpose, 
whereas MTVCs have detailed or multiple agenda requirements.  
The three independent variables (website interactivity, website functionality, and website posts) all show positive variance and 
covary with website traffic. Both FTVCs and MTVCs draw on these offerings when deciding to engage. These independent 
variables each link with the intermediate FTVCs, and all link with the final dependent MTVCs. Built from the above literature 
derived hypotheses, we relate, and summarize, these consumer considerations of the business website-related deliverables as 
our Figure 1 ‘website-consumer engagement model.’  
 

                          
 

FIGURE 1: Website-Consumer Engagement Model 
 

METHODOLODY 

As the business’s understanding generated from consumer website traffic flow studies remains mixed, this website traffic study 
follows others and engages full access to Google analytics to monitor its website traffic patterns. Hence, the website is 
continually monitored and logged daily, and unique group traffic is segregated into FTVC and MTVC groups.  
 
At set times the website is step-by-step enhanced through the inclusion of functional development stages. These stages are 
pre-determined and introduced based on pre-launch decisions, framed by the research team under the auspices of a sizeable 
corporate team of experts drawn from five national website companies. These corporate experts included five marketers, three 
IT leaders, two operations managers, and five social network managers. Each staged website inclusion represented a stepwise 
enhancement, specifically designed to build consumer appeal, and so to generate further consumer traffic. 
 
To minimize traffic interpretations, and to ensure real traffic comparisons, a new commercial website business is lean-canvas 
modelled, feasibility-tested, financed, planned to completion, built, and launched in stages. This new website fills a current 
business niche, has a substantive market reach, and after this 120 weeks study is absorbed by a large commercial enterprise. 
Normal market reach content procedures are appropriately included at specific stages of the website’s development, and its 
format and overall structure remains consistent.  

 
Stage 1 of the website build is a one page static brochure. This simplest of sites is projected to deliver traffic. Stage 2 is a static 
content-rich five page website. Stage 3 is a five, then seven page content-rich site. It allows some simple consumer 
interactivity such as image uploads, email, GPS location and weather. No external traffic-driving links are employed prior to 
the Stage 4 blog/forum/Facebook/posts website additions. These additions bring external consumers into the website’s FTVC 
and MTVC community. Stage 5 engages connecting with ‘like’ consumers. This approach taps complementary tourist activities 
to those of a forthcoming major event. These major-event-driven FTVCs or MTVCs typically visit our website by mistake, but 
once they enter, we seek hold their interest in our tourist-related activities. Stage 6 adds a diverse broad-ranging database of 
supporting and complementary destination activities, suggestions and costings.  

 
The consumer traffic is continually captured through Google analytics. This data feed is cleaned to remove the ‘chance’ visitor 
traffic related to bounce, crawlers, and bots. Consumer traffic is analysed as either FTVC or MTVC groupings across one 
hundred weeks. The study captures each day’s traffic. To clarify the consumer traffic trends this study adopts a five week 
running average curve approach [17]. This visual smoothing of the graphical traces highlights consumer traffic trends.  
 

ANALYSIS AND DISCUSSION 

This new business website operates in a blue ocean niche [35]. It is purpose-designed to capture high consumer appeal. Its 
periodic modifications upgrade the website with additional functionality, and as shown in Figure 2. Each staged re-launched 
offers a different and extended set of traffic drivers for the website.  
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FIGURE 2: FTVC and MTVC website traffic (95 week timeline) 
 
The one page static brochure website sees FTVC traffic rising, peaking and declining to almost zero. The MTVC traffic starts 
later and reaches a lower peak before falling to near zero. Throughout this Stage 1 of website development no changes or 
additions are made. This simplest of websites is soon ‘out-of-date’ and being of little value to the FTVC, also has a low revisit 
rate and both traces follow a typical product life cycle (LC) trace [17].  

 
Stage 2’s static five pages of aesthetically-aligned, and contextualized content, adds additional reasons for FTVCs and MTVCs 
to visit (or revisit) the business website. As Stage 2’s content remains static, and non-changing, traffic again falls back to near 
zero. This stage shows an increase in website functionality does generate more traffic when compared to the less functional 
Stage 1. Thus H2 is supported for FTVCs and for MTVCs. Stage 1 sees most FTVCs do return as MTVCs (and that they check 
on what is forthcoming for this new website). In contrast and in Stage 2, FTVCs see a typical static website but they return less 
frequently as MTVCs.  

 
Stage 3 introduces interactivity first as a five page site that allows for video views and additional information regarding 
consumer related activities. This increase in traffic just exceeded the Stage 2 traffic peak. Next further interactivity and content 
is added. This includes consumer uploads, comments, and additional videos, continually-updating weather, and targeted 
content. In line with H1, additional traffic is generated, and the change in FTVC traffic is both rapid and significant.  
 
Figure 3 highlights the traffic trend line for additional functionality inclusions, and does so for FTVCs (steeper trend) and for 
MTVCs (flatter trend). This also supports H2. The steeper line suggests that FTVCs are likely more influenced by new features 
than are MTVCs (flatter trend). 
 

        
   

FIGURE 3: FTVC and MTVC website traffic trend as functionality added (95 week timeline) 
 
Stage 4a represents the forum, blog and facebook inclusions but it does not include posts or inputs from the business. Thus 
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FTVC traffic quickly subsides to the starting point of Stage 4b. Here, the business does make contributions with posts to 
facebook and immediately a FTVC response is generated as a small peak. Two subsequent posts also drive small peaks. Then, 
with not further posts the traffic steadily declines. This trend suggests external posts do influence the website traffic of FTVCs, 
but not for MTVCs. Hence H3 is partially supported. 
 
Considering the traffic trend across Stages 1 to 4 functionalities, interactivities and external posts drive FTVC traffic, and 
again H4 is supported for FTVCs, but partially supported for MTVCs. Hence H4 is partially supported. 
Figure 2 indicates Stage 1’s FTVCs do return as MTVCs. This is also indicated in Stage 2, but this trend is less clear for 
subsequent stages of this study. Across all stages 1 to 6 consumptive deliverables (including functionalities, interactivities and 
posts) influence and drive differing levels of traffic. Hence this provides some support for H5 combinations.  
 

CONCLUSION 

In summary, this study finds three independent variables each contribute towards growth in the business’ website traffic. Thus 
H1, H2 and H3 are supported, and when all three covary, as shown in Figure 1, H4 is partially supported. The shift of FTVCs 
into MTVCs is more complex and is only partially supported. 
 
FTVC’s are influenced by website functionalities, by the levels of interactivities available, and by the extent and frequency of 
external posts. As these levels broaden, the business influences become more important in the continuous engagement of 
FTVCs. This study did not provide clear evidence on how FTVCs migrate to MTVC status. However, some evidence suggests 
functionality, interactivity and posts do play a significant role in attracting consumer traffic. But, at what level of engagement 
the FTVC is converted into a MTVC (and likely remain loyal), remains a challenge for the ongoing website business. 
 
By including, and maintaining the currency of all the above six stages of website development into one comprehensive, 
dynamic and interactive website solution, this study posits targeted websites can be successfully delivered for both FTVCs and 
MTVCs. 
 
This study’s approach to investigating consumer traffic relationships generated across the ‘website-consumer engagement 
model,’ can be easily adapted and refined to suit individual website situations, and as a framework for further research studies. 
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ABSTRACT 

The popularity of smartphones has provided new opportunities for mobile (m)-businesses in recent years. This study 
implements a qualitative research design using the Delphi method and attempts to gain an insight into the expected value of 
m-business apps from the high-mobility workers’ perspective. Three major value propositions are gathered during the study, 
including ubiquity, time efficiency, and collaboration. We also conclude that task-technology fit is a key factor when pursuing 
user satisfaction due to the limited screen size of smartphones. In the context of m-business, users expect simple interfaces 
instead of sophisticated functions or training sessions. The work-life conflict was investigated as a potential reason for 
resistance to m-business; however, none of the interviewees in this study identified such conflicts. 
 

Keywords: Enterprise mobility, Delphi research method, m-business, BYOD. 
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ABSTRACT 

The quality of website design is a main factor that affects user experience and satisfaction with an e-commerce site. This has 
been confirmed by many existing literature. However, most of these studies are based on user response through questionnaire 
surveys. It is well-known that user responses are potentially inaccurate and are subjective to the common method bias. 
Recently, neuroscience method that takes advantage of neuro-scientific equipment to collect psychophysiological evidence has 
gained much attention in social sciences and information systems. Therefore, it is interesting to compare our findings from 
behavioral and neuroscience studies to see whether this new method may provide insights into our understanding of website 
design effect. 
 
With the above purpose in mind, this study designed a field experiment on existing e-tailing websites in Taiwan and China. 
Both behavioral and neuroscience methods were applied to collect data about their flow experience and user satisfaction. The 
particular instrument for collecting brain wave data was a one-point electro-encephalogram (EEG), which is useful for 
measuring attention and relaxation. Our research model includes five main website design factors (convenience, aesthetics, 
content, interactivity and customization) as independent variables, flow experience as a mediator, and user satisfaction as the 
dependent variable. Our results indicate that all five design factors had significant impact on the flow experience and the flow 
experience had significant positive effect on user satisfaction in our behavior study. Our neuroscience study, however, shows 
different findings: only convenience, content, and customization had positive impact on the flow experience. Although the 
effect of flow experience (measured by attention and relaxation) on user satisfaction still exist, but the R-square value is much 
lower (reduced from 0.56 to 0.10). We argue that there are two possible interpretations: one is that the measurement we used 
may not be able to capture the full flow experience as a questionnaire could do. Another alerting explanation is that previous 
research on flow experience and user satisfaction may have overlooked the potential common method bias issue in analyzing 
their data. 
 
Keywords: Neuros IS, website design, flow experience, user satisfaction. 
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ABSTRACT 
Mobile Instant Messaging (MIM) services such as LINE, WhatsApp, Facebook Messenger and WeChat have already 
established a mobile communication environment that extends beyond words and sounds. As MIM provides an effective way 
to communicate, it can improve workplace efficiency, whether within an organization or among offices spread around the 
world. Nowadays, MIM has been widely accepted as both a social and work tool. The social interaction overload generated by 
SNSs contributes to emotional exhaustion. Emotional exhaustion, on the other hand, leads to dissatisfaction and discontinuous 
usage intentions. In the context of MIMs (since they are relative new apps), users whether are likely to experience emotional 
exhaustion that is generated by social interaction overload, and therefore discontinue their use of MIMs. In contrast to 
traditional research on IS continued use in the past which defines dependence as a routine and unconscious usage pattern. 
MIMs offer a communication method that is faster and easier than phone calls or SMS. It is possible that MIMs bring people 
closer by allowing their users to understand more of the situational matters related to their friends or family, without being 
limited by distance. Specifically, social-group functions offered by LINE can encourage users to join certain social groups (for 
instance, family, colleagues, classmates, or friends). Group members can not only discuss common topics, they can also share 
their “photo albums,” enabling members to enhance their sense of belonging. At the same time, they have the opportunity to 
feel a sense of being valued, loved, and needed. Although the mobility and accessibility of mobile devices allow users to 
instantly contact each other on MIMs and on real-time basis, excessive use of MIMs, or MIM techno-dependence, is likely to 
generate social-related stress among their users. Therefore, this research attempts to explore the possibility that MIM 
techno-dependency can have non-detrimental effects, and considers the positive and healthy results from MIM 
techno-dependency due to an increased sense of belonging. 
 
The questions explored include: do MIMs users develop a positive techno-dependence? Does this positive emotional reaction 
encourage MIMs users to continue their use of MIMs? Since LINE is a relative newcomer to MIM, there is still a dearth of 
research needed to explore issues related to using MIM as a research tool. This study considers how LINE combines a diverse 
range of communication approaches—such as voice, texts, maps, pictures, photos, locations, video, and audio—with a variety 
of community groups such as friends chat, group chat, dynamic news, and official accounts. It seems worthwhile to study 
characteristics of LINE’s users in order to further explore the issues related to MIM. Through the hypotheses development and 
a survey research on 685 LINE users, this study inferred that users make frequent use of LINE in the long-term mainly because 
of four kinds of techno-dependence: people, fun, information, and work. Such techno-dependence generates positive and 
negative consequences concurrently. On the one hand, because the user’s dependence on LINE enhances his or her 
belongingness through friends, colleagues, and family, this positive social and emotional reaction will make users satisfied 
with LINE, and thus increase continuous usage intention for LINE. On the other hand, the user’s dependence on LINE means 
that they experience social interaction overload resulting in emotional exhaustion. 

 
Dependence on LINE leads to users experiencing pressure from both social message overload and social demand overload, 
resulting in social interaction overload. This negative social and emotional reaction will cause a decrease in user satisfaction 
with LINE, thereby reducing the continuous usage intention of LINE. Based on these findings, we suggest that LINE-related 
techno-dependence can enable users to increase their sense of positive social belongingness, but can also cause negative social 
interaction overload. It is concluded that the consequences of techno-dependence are characterized by both positive and 
negative emotions. Users’ evaluations of LINE are simultaneously affected by positive and negative social and emotional 
factors. 
 

Keywords: Belongingness, continuous usage intention, emotional exhaustion, mobile instant messaging service, satisfaction, 
social interaction overload, techno-dependence. 
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ABSTRACT 

The higher education is facing many challenges today. These challenges are results of many reasons, such as rising costs, poor 
economic condition, limited government funding, increased student diversity, lowered student readiness, and technology 
advances. 
 
One of the most significant challenges resulting from technology advances is the growing popularity and acceptance of online 
courses. Students often enroll in such courses for pragmatic reasons such as convenience, lower cost, and others. Although 
using different delivery methods, online courses are often treated the same as a traditional face-to-face courses taken in a 
classroom. They are accepted by colleges and counted toward degrees and graduation requirement. In many cases, they can be 
transferred just like a regular class as long as the courses are offered by accredited institutions. Despite the concerns about the 
quality and rigor of online courses, traditional institutions do not seem to have many options to fight against this trend. As a 
result, more traditional colleges and universities are increasing their online offerings so students won’t have to take the courses 
from other institutions. Some universities use online courses as a way to save many and increase capacity. Other use it to 
increase tuition revenue. The question about whether to accept online courses or not is no longer relevant. Online courses have 
arrived. They will stay and prosper. The more important question for educators now is how to improve the quality and delivery 
of online course and how to compensate the deficiencies of online courses. 
 
Online courses have many forms. They can be offered by traditional college professors. Most elements in such courses remain 
the same, except there is no classroom instruction. The instructors, typically professors, teach these class personally just like 
teaching a regular class. They design the curriculum, produce teaching materials, grade the assignments, and answer the 
questions themselves. The impact of such form of online courses are minimal. Typically, the enrollment (student count in a 
class) is similar to a traditional class. Quality of such online courses are viewed as more reliable, despite the lack of empirical 
evidence. 
 
A second form of online courses, the MOOC, are significantly different. The majority of MOOC provides course materials, 
such as videos and slides, for self-study by the students. Such courses are massive because they can be enrolled with thousands 
of students. Practically, there is no limit on the enrollment, except server capacity. Due to the large number of enrollment, 
one-on-one interaction between students and the instructors are not possible. At the most, the questions are handled using 
frequently-asked-questions (FAQ) systems. There may be a self-administered online exam at the end for a certificate. There is 
no verification of student identity or proctoring to ensure the reliability of the test scores. 
 
The third form of online course uses a hybrid structure. The professors design the curriculum and create the teaching materials. 
The interaction with students is handled by the teaching assistants. For example one TA can be assigned to every one-hundred 
students. The TA can handled questions, grade assignments, lead online group discussions, and take care of other contingencies. 
The number of teaching assistants can be increased to accommodate enrollment. The TA can summarize and report student 
questions and difficulties to the professors for responses, similar to the “escalation” process used in the information technology 
(IT) industry to handle technical problems reported by customers. From students’ perspective, such online course format 
provide them high quality instruction by real professors, while individual needs are also fulfilled. 
 
The key to implement such hybrid form of massive online courses is a large number of highly qualified TA. TAs have been an 
important component of college education for years. Well qualified TAs can facilitate a positive interactions between students 
and the professors. TAs can assist the professors not only in the design and implementation of the curriculum; they can also 
serve as a liaison between professors and the students to help obtaining valuable feedback for revising teaching approaches and 
raising learning outcomes.  
 
Professors need to ensure TAs possess the required knowledge and skills to perform their jobs well. TAs need to be well 
informed with not only the technical knowledge regarding the course materials, but also soft skills to deal with students. 
However, the differences in lifestyles, knowledge, and responsibilities between TA and professors could be significant. The 
turn-over rate of TA are high. Professors often face with new TAs every semester. These and other issues prevent effective 
communication between TAs and professors and lead to TAs that are not adequately informed and skilled. 
 
To address this issue, a university in Taiwan created a blog-based TA knowledge sharing platform. Blogs are an easy and 
popular information sharing platform. Any Internet user can create a blog to share information and interact with others with 
similar interest. Blogs can be used to build an intra-campus TA knowledge sharing system for experienced TA to sharing tips, 
observations, and reflections with other TAs, especially the new ones. TAs can also use the blog to exchange teaching aids and 
teaching materials. Such systems facilitate a knowledge-sharing atmosphere among TAs and help them improve skills. 



Peng & Huang 

The Fourteenth International Conference on Electronic Business & 

The First Global Conference on Internet and Information Systems, Taipei, December 8-12, 2014 

138 

 
A preliminary found that the knowledge sharing platform can affect the self-efficacy of TAs, in addition to facilitating 
knowledge sharing and distribution. The study also shows that TAs with high locus of control leads to high self-efficacy, but 
lower effect of the knowledge sharing platform. The implication is that TA’s with high locus of control may not be benefited 
from the knowledge sharing system as much as the others. 
 

Keywords: Teaching assistant (TA), knowledge sharing system, self-efficacy, IS success model, locus of control. 
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ABSTRACT 

In an attempt to gain a better position in haggling, consumers often seek a seller’s pricing information (e.g., whether the posted 
price is negotiable, the discount and transaction prices, etc.) before going to that seller. Although traditionally difficult to obtain, 
such information is becoming increasingly available due to consumer price posting (CPP), whereby consumers post and share 
their purchase price information on the Internet. In this analytical study, we consider a market in which a seller, who chooses 
between a fixed price policy and a haggling policy, serves two types of consumers who differ in their willingness to pay and 
haggling costs. We explore how CPP can affect consumers’ behavior and the seller’s pricing strategies (i.e., pricing policy and 
the associated prices). In the absence of CPP, our model features a two-sided uncertainty: the seller does not know individual 
consumer’s type and thus may find it optimal to use a haggling policy to price discriminate consumers, whereas consumers do 
not readily observe the seller’s cost type and pricing policy, and thus are uncertain whether their haggling will be fruitful. In 
the presence of CPP, consumers’ uncertainty about the seller’s pricing policy is resolved. Because CPP can improve price 
transparency, inhibit consumers’ acceptance of a posted price and spur price haggling, it seems apparent that it should benefit 
consumers and hurt the seller. However, our analysis shows that CPP can lead to fewer purchases, higher prices and even a 
greater seller profit. It further shows that although CPP surely increases information accessibility, it can also reduce the amount 
of information available to consumers. These results are in sharp contrast to the conventional wisdom in the literature. 
 
Keywords: Consumer price posting, UGC, social media, price haggling, price discrimination, information transparency. 
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ABSTRACT 

Information quality of e-commerce websites has been considered as one of the most important factors which affect users’ trust 
and intention to purchase from the websites. There are two main objectives of this study. The first objective is to study how 
users’ (1) expectations and (2) satisfactions toward information quality of e-commerce websites change over time. The second 
objective is to compare users’ expectations and satisfactions toward information quality of e-commerce websites. The data 
were collected twice from Thai Internet users. The first data collection was in year 2011 with 365 usable responses and the 
second data collection was in year 2014 with 416 usable responses. T-tests and Paired-samples t-tests were applied to the 
collected data. The hypothesis testing results reveal that users’ expectations toward information quality of e-commerce 
websites have increased significantly from 2011 to 2014 in almost all attributes of information quality (except for ‘timeliness’ 
and ‘completeness’ qualities). Users’ satisfactions toward information quality of e-commerce websites have increased 
significantly in all attributes of information quality. Moreover, users’ expectations are significantly higher than satisfactions in 
all aspects of information quality toward e-commerce websites, in years 2011 and 2014.  
 
Keywords: Information quality, e-commerce, user expectation, user satisfaction, data quality. 
  

BACKGROUND AND SIGNIFICANCE OF THE STUDY 

Websites have become very important channels for businesses to communicate with their e-commerce customers. A number of 
studies reveal that information quality is one of the important factors to measure website quality [1][3][6], and website quality 
leads to customer’s trust, purchase intention, and finally, website success [2][9][11][12]. Zhang and von Dran [17] studied user 
expectations and ranking of quality factors in different website domains. They reported that customer quality expectations 
change over time.  
 
Most studies on data and information quality measure quality attributes such as accuracy, correctness, timeliness, completeness, 
relevancy, and reliability. Other researchers developed different and more complicate frameworks to measure data or 
information quality [7][8][15][16]. Original researchers in this field include Wang and Strong [15] who developed a framework 
with 15 quality attributes to measure data and information quality. These 15 attributes are grouped into four dimensions which 
are (1) Intrinsic quality (accuracy, objectivity, believability, and reputation), (2) Context quality (relevancy, timeliness, 
completeness, value-added, and appropriate amount of data), (3) Representational quality (ease of understanding, 
interpretability, representation, and concise representation), and (4) Accessibility quality (accessibility and access security).  
 
According to Thailand Internet User Profile 2014 by Electronic Transactions Development Agency (Public Organization)[5], 
the top three reasons Thai Internet users decide to do online shopping are attractive discount or promotions on the websites 
(72.1%), high quality of information on websites (67.3%), and website security system (65.2%). Since information quality can 
lead to higher purchase intention from e-commerce websites, it is very important to understand which quality attributes 
customers expect and are still not satisfied with. E-commerce vendors can focus on improving those specific quality attributes 
of their websites and improve customers’ satisfactions. This study uses 15 quality attributes from Wang and Strong’s 
framework [15] to measure Thai Internet users’ expectations and satisfactions toward information quality of e-commerce 
websites and examines how users’ quality expectations and satisfactions change over time.  
 
The remainder of this paper is organized into four sections. Section 2 is an explanation of information quality dimensions and 
attributes used in this research. Research objectives, hypotheses, research instrument development, and data collection are in 
Section 3, Research Methodology. Data analysis and hypothesis testing results are included in Section 4. And, finally, 
conclusion is presented in Section 5. 
 

INFORMATION QUALITY DIMENSIONS AND ATTRIBUTES 
As mentioned earlier, Wang and Strong [15] proposed data and information quality aspects that are important to data 
consumers and can be applied with Internet users. Their framework consists of four quality dimensions with 15 attributes. The 
four dimensions are (1) Intrinsic quality, (2) Context quality, (3) Representational quality, and (4) Accessibility quality. 
Quality dimensions and attributes in each dimension as well as their meaning are presented in Table 1. 
 



Rattanawicha & Tangmanee 

The Fourteenth International Conference on Electronic Business & 

The First Global Conference on Internet and Information Systems, Taipei, December 8-12, 2014 

141 

Table 1: Quality dimensions, attributes in each dimension and their meaning (from Wang and Strong [15]) 
 

 Quality Dimension Attributes Meaning 

Intrinsic 

1. Accuracy Data is certified, error-free, correct, 
precise 

2. Objectivity Unbiased, objective 
3. Believability Believable 

4. Reputation Reputation of the data source, 
reputation of the data 

Contextual 

1. Relevancy Applicable, relevant, interesting, usable 
2. Timeliness Age of data 

3. Completeness Breath, depth, and scope of information 
contained in the data 

4. Value-added Data give you a competitive edge, data 
add value to your operation 

5. Appropriate amount  
  of data The amount of data 

Representational 

1. Ease of understanding Easily understood, clear, readable 
2. Interpretability Interpretable 

3. Representational  
  consistency 

Data are continuously presented in the 
same format, consistently represented, 
consistently formatted, data are 
compatible with previous data 

4. Concise representation 
Well presented, concise, compactly 
represented, well-organized, well 
formatted, format of data 

Accessibility 

1. Accessibility Accessible, retrievable, speed of access, 
available 

2. Access security 
Data cannot be accessed by 
competitors, access to data can be 
restricted, secure 

 

 

RESEARCH METHODOLOGY 
Research Objectives 

The objectives of this research are: 
 to study how users’ expectations toward information quality of e-commerce websites change over time 
 to study how users’ satisfactions toward information quality of e-commerce websites change over time 
 to compare users’ expectations and satisfactions toward information quality of e-commerce websites.  

 
To fulfill these research objectives, an empirical study was conducted with two data collections, one in year 2011 and 

another one in year 2014. The data were collected from Thai Internet users on their expectations and satisfactions toward 
information quality of e-commerce websites. After that, statistical analysis, both descriptive and referential statistical analysis 
were performed on the collected data. 
 
Hypotheses 

There are three main hypotheses in this study. 
H1: Users’ expectations toward information quality of e-commerce websites increase over time. 
H2: Users’ satisfactions toward information quality of e-commerce websites increase over time. 
H3: Users’ expectations toward information quality of e-commerce websites are higher than their satisfactions. 
 
Research Instrument Development 

A self-report questionnaire was selected as the research instrument in this study. There were five demographic questions on 
gender, age, education level, occupation, and Internet usage experience. Respondents were also asked to give examples of 
e-commerce websites which they have visited. After that, the respondents were asked to rate their expectations and 
satisfactions toward information quality of e-commerce websites. Each of 15 quality attributes from Wang and Strong’s 
framework [15] was measured using a five-point score ranging from 1 for “least expected” (for expectation) or “least satisfied” 
(for satisfaction), to 5 for “most expected” (for expectation) or “most satisfied” (for satisfaction). The Thai translation of 15 
quality attributes’ definitions on the questionnaire was adopted from Rattanawicha, Tangmanee, and Gullep [13]. 
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Data Collection 

The data in this study were collected twice, in year 2011 and year 2014 from self-reported questionnaires. 500 questionnaires 
were collected each year using a convenience sampling, from Internet users in Bangkok and Greater Bangkok area in Thailand. 
For year 2011, 135 questionnaires were discarded because of incomplete information or respondents’ giving the same rating for 
all quality factors, leaving 365 usable responses. For year 2014, 84 questionnaires were discarded for similar reasons, leaving 
416 usable responses. A summary of demographic information of respondents is shown in Table 2. The samples in year 2011 
and year 2014 were about 60% female. 40% of them were between 20 and 29 years old. Major part of the respondents had 
Bachelor’s degree, were company employees, and had more than 5 years of Internet experience. 
 

 

Table 2: Summary of respondents’ demographic information 
 

Demographics Distribution in Year 2011 Distribution in Year 2014 
Number of usable responses 365 416 
Gender 35.9%  male  

64.1%  female 
38.7%  male  
61.3%  female 

Age  9.3%  < 20 years old 
41.9%  20 - 29 years old 
32.9%  30 - 39 years old 
12.1%  40 - 49 years old 
 3.8%  > or equal to 50 years old 

 8.9%  < 20 years old 
40.4%  20 - 29 years old 
35.8%  30 - 39 years old 
 9.9%  40 - 49 years old 
 5.0%  > or equal to 50 years old 

Education level 18.7%  with no university degree  
63.8%  with Bachelor’s degree  
17.5%  with Master’s or Doctorate degree 

31.0%  with no university degree  
56.5%  with Bachelor’s degree  
12.5%  with Master’s or Doctorate degree 

Occupation 15.6%  Student 
54.8%  Company Employee 
15.9%  Government Officer 
 7.1%  Business Owner 
 6.6%  Other Occupations 

17.3%  Student 
45.2%  Company Employee 
19.7%  Government Officer 
 8.9%  Business Owner 
 8.9%  Other Occupations 

Internet Experience   3.3%  < 1 year of experience 
 23.3%  1 – 5 years of experience 
 36.7%  6 – 10 years of experience 
 36.7%  > 10 years of experience 

  1.0%  < 1 year of experience 
 25.7%  1 – 5 years of experience 
 26.7%  6 – 10 years of experience 
 46.6%  > 10 years of experience 

   

 

 

DATA ANALYSIS AND HYPOTHESIS TESTING RESULTS 
 

Changes of Users’ Expectations toward Information Quality of E-commerce Websites 

Descriptive Statistics 

E-commerce websites which respondents visited include, for examples, www.ebay.com, www.amazon.com, www.agoda.co.th, 
www.tarad.com, www.pantipmarket.com, www.chulabook.com, www.7catalog.com, www.nokair.com, 
www.weloveshopping.com, and www.olx.co.th. Figure 1 and Table 3 indicate that Thai Internet users’ expectations toward 
information quality of e-commerce websites have increased in year 2014 (from year 2011) in all attributes of information 
quality. Users had very high expectations in ‘Timeliness’ and ‘Accessibility’ qualities of information in years 2011 and 2014. 
In 2014, users also pay much attention to ‘Relevancy’ of information, while in 2011; users had more expectations for ‘Ease of 
Understanding’ quality.  
 
Referential Statistics 

To answer how Internet users’ expectations toward information quality of e-commerce websites change from year 2011 to year 
2014, t-tests were performed on the collected data. Differences of mean values between expectations toward information 
quality in year 2014 and year 2011, and results of hypothesis testing at 95% level of significance are presented in Table 3. 
 
Hypothesis H1 testing results indicate that Thai Internet users have significantly higher expectations toward information 
quality of e-commerce websites for all attributes of quality, except for ‘Timeliness’ and ‘Completeness’ qualities which the 
expectations in year 2014 are higher than those in year 2011, but not significantly higher. 
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Figure 1: Users’ Expectations toward Information Quality of E-commerce Websites in 2011 and 2014 

  
 

 

Table 3: Users’ Expectations toward Information Quality of E-commerce Websites in 2011 and 2014,  

and Hypothesis Testing Results 

Information Quality 
Dimension 

Expectations 
in  

Year 2011 

Expectations  
in 

Year 2014 

Differences of Expectations  
between  

Year 2014 and Year 2011 
Mean Std. Rank Mean Std. Rank Mean Std. Rank Sig. 

Intrinsic Quality 

Accuracy 3.99 .902 7 4.18 .810 5 0.19 .061 4 .002 
Believability 3.92 .808 11 4.08 .805 9 0.16 .058 6 .006 
Objectivity 3.75 .964 14 4.03 .862 12 0.28 .066 1 .000 
Reputation 3.97 .908 9 4.15 .826 6 0.18 .063 5 .005 
Contextual Quality 

Relevancy 4.04 .904 5 4.24 .815 2 0.20 .062 3 .001 
Value-added 3.85 .931 12 4.05 .885 10 0.20 .066 3 .002 
Timeliness 4.16 .869 1 4.22 .812 3 0.06 .061 11 .300 
Completeness 4.01 .882 6 4.11 .852 8 0.10 .063 10 .134 
Appropriate Amount  3.80 .907 13 4.04 .823 11 0.24 .063 2 .000 
Representational Quality 

Interpretability 3.92 .909 11 4.11 .876 8 0.19 .065 4 .003 
Ease of Understanding 4.08 .837 3 4.20 .787 4 0.12 .059 9 .033 
Representation 
Consistency 

3.98 .849 8 4.11 .860 8 0.13 .062 8 .033 

Concise Representation 3.94 .922 10 4.12 .857 7 0.18 .065 5 .005 
Accessibility Quality 

Accessibility 4.13 .878 2 4.29 .793 1 0.16 .061 6 .012 
Access Security 4.05 .926 4 4.20 .893 4 0.15 .066 7 .026 
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Figure 2: Users’ Satisfactions toward Information Quality of E-commerce Websites in 2011 and 2014 

 

Table 4: Users’ Satisfactions toward Information Quality of E-commerce Websites in 2011 and 2014, 

and Hypothesis Testing Results 

 

Information Quality 
Dimension 

Satisfactions 
in  

Year 2011 

Satisfactions  
in 

Year 2014 

Differences of Satisfactions  
between  

Year 2014 and Year 2011 
Mean Std. Rank Mean Std. Rank Mean Std. Rank Sig. 

Intrinsic Quality 

Accuracy 3.72 .855 4 3.91 .802 7 0.19 .059 10 .001 
Believability 3.65 .824 8 3.88 .773 8 0.23 .057 7 .000 
Objectivity 3.50 .909 13 3.75 .840 13 0.25 .063 6 .000 
Reputation 3.66 .893 7 3.88 .892 8 0.22 .065 8 .001 
Contextual Quality 

Relevancy 3.80 .867 1 4.03 .825 2 0.23 .061 7 .000 
Value-added 3.59 .918 10 3.87 .911 9 0.28 .066 4 .000 
Timeliness 3.72 1.011 4 3.99 .868 3 0.27 .068 5 .000 
Completeness 3.62 .928 9 3.81 .896 11 0.19 .066 10 .005 
Appropriate Amount  3.56 .916 12 3.77 .842 12 0.21 .064 9 .001 
Representational Quality 

Interpretability 3.58 .935 11 3.86 .873 10 0.28 .065 4 .000 
Ease of Understanding 3.74 .935 3 4.03 .805 2 0.29 .063 3 .000 
Representation 
Consistency 

3.68 .912 5 3.93 .830 6 0.25 .064 6 .000 

Concise Representation 3.67 .939 6 3.95 .843 4 0.28 .065 4 .000 
Accessibility Quality 

Accessibility 3.76 .969 2 4.09 .817 1 0.33 .065 2 .000 
Access Security 3.59 .987 10 3.94 .884 5 0.35 .068 1 .000 

 
Changes of Users’ Satisfactions toward Information Quality of E-commerce Websites 

Descriptive Statistics 

It is found from Figure 2 and Table 4 that similar to users’ expectations; their satisfactions toward information quality of 
e-commerce websites are higher in year 2014 than those in year 2011 for all attributes of information quality. Users have very 
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high satisfactions in ‘Accessibility’, ‘Relevancy’, and ‘Ease of Understanding’ qualities of information in both 2011 and 2014.  
 

Referential Statistics 

To study how Internet users’ satisfactions toward information quality of e-commerce websites change from year 2011 to year 
2014, t-tests were again performed on the collected data. Differences of mean values between users’ satisfactions toward 
information quality in year 2014 and year 2011, and results of hypothesis testing at 95% level of significance are presented in 
Table 4. 
 
Hypothesis testing results indicate that Thai Internet users have significantly higher satisfactions toward information quality of 
e-commerce websites for all attributes of quality. Hence, Hypothesis H2 is accepted. 
 

Comparison of Users’ Expectations and Satisfactions toward Information Quality of E-commerce Websites  

Descriptive Statistics 

Figure 3 and Figure 4 show that, in year 2011 and year 2014, users’ expectations are higher than their satisfactions toward 
information quality of e-commerce websites for all attributes of information quality.  
 

 
 

Figure 3: Users’ Expectations and Satisfactions toward Information Quality of E-commerce Websites in 2011 

 

Referential Statistics 

To compare the differences between Internet users’ expectations and satisfactions on information quality of e-commerce, we 
performed paired-samples t-tests on the collected data. Comparisons of mean values between expectations and satisfactions on 
information quality and results of hypothesis testing at 95% level of significance are presented in Table 4, for year 2011, and in 
Table 5, for year 2014. 
 
Table 4 indicates that, in year 2011, Thai Internet users have significantly higher expectations than satisfactions toward 
information quality of e-commerce websites for all attributes of quality. The biggest gaps between expectations and 
satisfactions are those of ‘Access Security’, ‘Timeliness’, and ‘Completeness’ qualities. 
 

For year 2014, we found similar results from Table 5 that users have significantly higher expectations than satisfactions toward 
information quality of e-commerce websites for all attributes of quality. However, for year 2014, the biggest gaps between 
expectations and satisfactions are the gaps of ‘Completeness’, and ‘Objectivity’ qualities. From Table 4 and Table 5, 
Hypothesis H3 is accepted. 



Rattanawicha & Tangmanee 

The Fourteenth International Conference on Electronic Business & 

The First Global Conference on Internet and Information Systems, Taipei, December 8-12, 2014 

146 

 

Figure 4: Users’ Expectations and Satisfactions toward Information Quality of E-commerce Websites in 2014 

 

 
Table 4: Comparison of Users’ Expectations and Satisfactions toward Information Quality of E-commerce Websites  

in Year 2011 and Hypothesis Testing Results 

Information Quality 
Dimension 

Expectations Satisfactions 
Differences between 

Expectations and Satisfactions  
in Year 2011 

Mean Std. Rank Mean Std. Rank Mean Std. Rank Sig. 
Intrinsic Quality 
Accuracy 3.99 .902 7 3.72 .855 4 0.27 .841 8 .000 
Believability 3.92 .808 11 3.65 .824 8 0.27 .804 8 .000 
Objectivity 3.75 .964 14 3.50 .909 13 0.25 .837 10 .000 
Reputation 3.97 .908 9 3.66 .893 7 0.31 .920 6 .000 
Contextual Quality 
Relevancy 4.04 .904 5 3.80 .867 1 0.24 .900 11 .000 
Value-added 3.85 .931 12 3.59 .918 10 0.26 .875 9 .000 
Timeliness 4.16 .869 1 3.72 1.011 4 0.44 1.059 2 .000 
Completeness 4.01 .882 6 3.62 .928 9 0.39 .906 3 .000 
Appropriate Amount  3.80 .907 13 3.56 .916 12 0.24 .997 11 .000 
Representational Quality 
Interpretability 3.92 .909 11 3.58 .935 11 0.34 .992 5 .000 
Ease of Understanding 4.08 .837 3 3.74 .935 3 0.34 .886 5 .000 
Representation 
Consistency 

3.98 .849 8 3.68 .912 5 0.30 .912 7 .000 

Concise Representation 3.94 .922 10 3.67 .939 6 0.27 .978 8 .000 
Accessibility Quality 
Accessibility 4.13 .878 2 3.76 .969 2 0.37 .962 4 .000 
Access Security 4.05 .926 4 3.59 .987 10 0.46 .963 1 .000 
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Table 5: Comparison of Users’ Expectations and Satisfactions toward Information Quality of E-commerce Websites  

in Year 2014 and Hypothesis Testing Results 

Information Quality 
Dimension 

Expectations Satisfactions 
Differences between 

Expectations and Satisfactions  
in Year 2014 

Mean Std. Rank Mean Std. Rank Mean Std. Rank Sig. 
Intrinsic Quality 
Accuracy 4.18 .810 5 3.91 .802 7 0.27 .809 3 .000 
Believability 4.08 .805 9 3.88 .773 8 0.20 .772 8 .000 
Objectivity 4.03 .862 12 3.75 .840 13 0.28 .837 2 .000 
Reputation 4.15 .826 6 3.88 .892 8 0.27 .859 3 .000 
Contextual Quality 
Relevancy 4.24 .815 2 4.03 .825 2 0.21 .774 7 .000 
Value-added 4.05 .885 10 3.87 .911 9 0.18 .772 9 .000 
Timeliness 4.22 .812 3 3.99 .868 3 0.23 .834 6 .000 
Completeness 4.11 .852 8 3.81 .896 11 0.30 .812 1 .000 
Appropriate Amount  4.04 .823 11 3.77 .842 12 0.27 .851 3 .000 
Representational Quality 
Interpretability 4.11 .876 8 3.86 .873 10 0.25 .918 5 .000 
Ease of Understanding 4.20 .787 4 4.03 .805 2 0.17 .852 10 .000 
Representation 
Consistency 

4.11 .860 8 3.93 .830 6 0.18 .812 9 .000 

Concise Representation 4.12 .857 7 3.95 .843 4 0.17 .778 10 .000 
Accessibility Quality 
Accessibility 4.29 .793 1 4.09 .817 1 0.20 .856 8 .000 
Access Security 4.20 .893 4 3.94 .884 5 0.26 .913 4 .000 

 
CONCLUSION 

This study has two main objectives: (1) to study how users’ expectations and satisfactions toward information quality of 
e-commerce websites change over time, and (2) to compare users’ expectations and satisfactions toward information quality of 
e-commerce websites. Information quality is measured using 15 quality attributes from Wang and Strong’s framework [15]. 
Based on two data collections, in year 2011 and year 2014, it is found that Thai Internet users’ expectations toward information 
quality of e-commerce websites are significantly higher when time passes. This is consistent with study by Zhang and von 
Dran [17] that quality expectations changes over time. The study results show that users’ satisfactions toward information 
quality of e-commerce websites are significantly higher in year 2014; there are still big gaps between users’ expectations and 
satisfactions toward information quality of e-commerce websites, as show in Figure 5 and Figure 6. In year 2011, from Figure 
5, users had ‘high’ or ‘very high’ expectations toward information quality of e-commerce websites. However, the satisfactions 
were at only ‘high’ level. Figure 6 indicates that in year 2014, users have ‘very high’ expectations toward information quality 
of e-commerce websites, but the satisfactions are mostly at ‘high’ level. 
 
Results of this study can be used as a guideline for web vendors to improve information quality on their websites. For example, 
‘Completeness’ and ‘Objectivity’ qualities of information must be improved quickly because of the big gap between users’ 
expectations and satisfactions in year 2014. Moreover, web vendors have to pay more attention to ‘Timeliness’ and 
‘Accessibility’ qualities since users have very high expectations for these qualities in year 2011 and year 2014. 
 
For future research, similar studies can be conducted for different website domains, for example, e-government websites, 
financial/banking websites, entertainment websites, and so on, in order to learn and compare important information quality 
attributes for each domain. 
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Figure 5: Users’ Expectations and Satisfactions toward Information Quality of E-commerce Websites in Year 2011 

 

 

 
Figure 6: Users’ Expectations and Satisfactions toward Information Quality of E-commerce Websites in Year 2014 
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ABSTRACT 

This paper empirically examines a state to emerge objectively a “structure” characteristic in communicating with each latent 
terrorist on an Interpersonal Information Platform (IIP), and examines what factors lead to the “structure” characteristic 
intensified, drawing on two tests that guides the phenomenon of “structure” characteristic in disseminating and sharing of 
terrorism information through IIP of QQ group and NETEASE web portal from China. The interesting research results are 
informed of the administering authority could optimize the structure cost and value of posting to adjust the structure 
characteristic and behavior of posting in order to keep within limits in latent terrorist activities. 
 
Keywords: Interpersonal information platform, structure cost, terrorism information dissemination. 
 

LITERATURE REVIEW 

The past literature on terrorist activity primarily focuses on what characteristics of society and economy would make people 
likely targets for terrorist acts [1]. Keohane and Zeckhauser [2] define four mechanisms by which a government may combat 
terrorism: reducing the stock of terrorists, limiting the flow of resources to terrorists, taking averting actions, and taking 
ameliorating steps, and further Edieal J. Pinker [3] focus on two defensive measures—deployment of physical resources, an 
example of an averting action, and issuance of warnings, an example of amelioration. However, In the digital world of today, 
information technology greatly promotes interpersonal communication, including message to deliver, life or job’s plan to share, 
individual experience and beauty moment to say, and so on, the most frightening thing is IT also to be used successfully by 
terrorist. It is widely recognized that terrorists, like transnational groups that organize in networks composed of smaller groups 
called cells, communicate frequently by web-based channels [4]. And it is both popular for terrorists and counter-terrorists to 
adept at using the internet social network to spread their ideas. 
 
Anson Yuanxi Liang et al. [5] describes a framework of intelligent environment with smart-active objects for crowd simulation 
to analyze group behavior and evacuation safety under terrorist circumstance. Counter-Terror Social Network Analysis and 
Intent Recognition (CT-SNAIR) work focuses on development of automated techniques and tools for detection and tracking of 
dynamically-changing terrorist networks as well as recognition of capability and potential intent [6]. In the period 2000-2010, 
the Global Terrorism Database(GTD) comprised 28200 terrorist incidents, more than 115000 facilities being affected [7]. And 
Athakorn Kengpol et al. [7] presents main effects like terrorist population and distribution(distance and time interval of 
incidents), and factors just as successful rate of attack, security rating, political factor, threat policy, sociological, target & 
location, urban environment, attack proposal, victims and time on terrorist behavior. Urs E. Gattiker & Helen Kelley utilized 
the theory of moral development to determine whether users develop a moralizing or a permissive stance regarding ethical 
dilemmas involving computer technology (i.e., computer viruses, distribution of a violent, sexual, and racial game, and 
encryption) and helped to further reduce risks and vulnerabilities of systems by identifying computer actions deemed ethically 
acceptable by users [8]. D. Keep et al. [9] present an approach to the modelling of human interaction in complex environments 
and its application to a security related scenario. To inspect the structure character of terrorist network, Jared P. Keller et al.[10] 
point out the structure and capabilities of a terrorist network and take a structural perspective to the challenge of addressing 
terrorist networks and show how various strategies impact the structure of the network in terms of its resiliency and capacity to 
carry out future attacks. The “six-element” analysis method for terrorist activities is proposed from the perspective of 
the“multiple relationships” among people, organizations, time, locations, methods and events, with a case study of “East 
Turkistan” terrorist activities.[11] Guillaume Roels and Xuanming Su [12] study how social planners can manipulate reference 
points and reference groups to make full use of social comparison effects, and conclude that the optimal reference structure 
depends critically on the mode of social comparison effect at our recommendations. 
 
The rest of the paper is organized as follows. Section 2 provides three experimental phenomenon of “structure” characteristic 
in disseminating and sharing of terrorism information through Interpersonal Information Platform (IIP). Section 3 discusses 
our research methodology, for measuring the impact on structure characteristic and analyzing the structure mechanism. Section 
4 presents a numerical study, which explores the impact of the various variables on the performance of structure cost reflected 
in doing some latent terrorist businesses on IIP. Section 5 discusses the implications of this research for theory and practice. 
Section 6 concludes the paper with a discussion of possible extensions. 
 

EXPERIMENT PHENOMENON 

Introduction 

Summarizing these literatures, this research defines Marshall Van Alstyne and Erik Brynjolfsson’s (2005)[13] so-called 
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distribution, diversity and homogeneity of community interactions, a electronic community which made up groups of 
individuals that participate in online contact and information sharing, and the information retrieval theory(Manning and Schutz, 
2000[14]) that uses these indices to examine the relationship of changing interconnectivity, searching, and screening, as 
“structure” characteristic. Two uncorrelated tests had been done since a year ago were to be found the phenomenon of 
“structure” characteristic in disseminating and sharing of terrorism information through Interpersonal Information 
Platform(IIP), and got a very interesting result that different contents or disseminating ways of terrorism information been 
transferred unconsciously to different objects among IIP’ users needed an atom of implicit cost, not included to information 
transferring cost, just as being done businesses into enterprise network gone enterprise to a mountain of network structure cost 
according to structural holes theory. 
 
The first test aimed for what characteristic terrorists had and how they done work when they contacted such bloodcurdling 
attack messages on an IIP. Due to considering myself security and unnecessary trouble, this test was to play a majority of its 
parts in working for a satisfactory outcome in discovering the structure cost been and had a significantly effect on transferring 
attack activity information among dangerous men by QQ group(an Interpersonal Information Platform). Explosive growth in 
computer-mediated and networked communications can shrink distances and facilitate information exchange among people of 
various backgrounds, who also have the potential to fragment interaction and divide groups [13]. 
 
The second test focused on whether it was more prominent or not to show the “structure” characteristic on IIP supported by 
mobile terminal. This test mostly relied on the news channel of NETEASE web portal, been googling these items such as 
terrorist activities, terrorism, anti-socialism, anti-human, antigovernment, gangs, organized crime, and then read all comments 
of one news concerning terrorism to analyze the existence of “structure” in spreading a great deal of negative information. 
 

ANALYSIS 

 

The first test 

There were three purposes in the first test to check the existence of “structure” and the law of “structure” how to impact the 
information dissemination to latent terrorists through IIP. 
(1)In the past several months, applications to me to join into each of group of seven different title QQ groups respectively 
around terrorist activities, terrorism, anti-socialism, anti-human, antigovernment, gangs, organized crime, let me had an chance 
to be a lurker, taking part in those groups and could read group members’ discussions on this platform but seldom contributed 
to them, and then could start my research test, only to observe the phenomenon of “structure” characteristic.  
 
There are some samples of the test records as the following table. It gives fourteen columns, including the type of QQ group, 
QQ member numbers from a representative QQ group, once a posting time, time of duration in this discussion(unit: minute), 
the number of posts, key words of this discussion, times of repetition to key words, the number of interval posts to key words, 
key words initiating from group host or main participants, the number of members in this discussion, the number of main 
participants in this discussion, group host or main participants are authority, group participants present hierarchy, the number 
of posts from group host or main participants. For example, a record of terrorist activities QQ group listed in Jan. 3, 2014, 
20:09 PM shows keeping 245 minutes in discussion, 105 posts, 7 times of repetition to key words, 14 interval posts to key 
words, 11 members in this discussion, 3 main participants in this discussion, 73 posts from group host or main participants, and 
group host or main participants are initiator, authority, and hierarchy. 

 
Table 1 Samples of test records 

QQ Group 
QQ 

Member 
Number 

Posting 
Time 

Time of 
Duration 

Posts 

Key Words 
Posting 

Man 
Number 

Main 
Participants 

Number 

Group Host or 
Main 

Participants 
are Authority 

Group 
Participants 

Present 
Hierarchy 

Posts from 
Group Host 

or Main 
Participants 

Times of 
Repetition 

Interval 
Posts 

Group Host 
or Main 

Participants 
are Initiator 

terrorist 
activities 

90 
Jan. 

3,2014 
(20:09) 

245 105 7 14 Y 11 3 Y Y 73 

terrorism 76 

Mar. 
15,201

4 
(10:12) 

161 131 12 11 Y 13 4 Y Y 58 

anti- 
socialism 

130 
Apr. 

8,2014 
(15:30) 

136 164 11 12 Y 17 3 Y Y 36 

anti- 
human 

97 
Jun. 

18,201
4 

24 29 2 4 N 4 1 Y Y 5 
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(21:07) 

anti- 
government 

190 
Jul. 

6,2014 
(11:47) 

37 89 5 8 N 9 2 Y Y 13 

gangs 479 

Aug. 
13,201

4 
(22:13) 

39 69 7 5 N 13 2 Y Y 11 

organized 
crime 

428 

Sep. 
25,201

4 
(17:40) 

67 117 14 5 Y 19 4 Y Y 39 

 
Table 2 Model notation 

notation definition 
SC Structure cost 
MemNum QQ Member Number 
PosTim Posting Time 
TimDur Time of Duration 
Pos Posts 
TimRep Times of Repetition 
IntPos Interval Posts 
PosMNum Posting Man Number 
MaiPNum Main Participants Number 
PosGH Posts from Group Host or Main Participants 
Ini Group Host or Main Participants are Initiator 
Aut Group Host or Main Participants are Authority 
Hie Group Participants Present Hierarchy 
V Value of posting 
Utility Utility of posting 

  
Further correlation analysis of these test subjects by total 140 discussions from 20 discussion records collected by each of 
group of seven different title QQ groups presents as following. It is not obviously correlated to several couples of variables, 
just as QQ member numbers and times of repetition to key words, QQ member numbers and the number of interval posts to 
key words, QQ member numbers and group host or main participants are authority, QQ member numbers and group 
participants present hierarchy, time of duration in this discussion and key words initiating from group host or main participants, 
key words initiating from group host or main participants and the number of interval posts to key words, the number of interval 
posts to key words and group host or main participants are authority, the number of interval posts to key words and group 
participants present hierarchy, key words initiating from group host or main participants and the number of main participants in 
this discussion, besides, there are obviously correlated.  
 
Hence, there are significant positive correlations between better “structure” superiority, measured by Initiator, Authority, 
Hierarchy, times of repetition to key words and the number of posts from group host or main participants, and more posts, 
more the number of members in this discussion (posting man number), as to prove the existence of “structure” character in 
transferring latent terrorist activities through IIP. 
 

Table 3 Correlation analysis 
 MemNum TimDur Pos TimRep IntPos Ini PosMNum MaiPNum Aut Hie PosGH 

MemNum            

TimDur 0.896**           

Pos 0.224* 0.726**          

TimRep 0.039 0.418** 0.761**         

IntPos 0.106 0.639** 0.592** 0.231**        

Ini 0.345* 0.049 0.140* 0.161* 0.055       

PosMNum 0.451* 0.658** 0.931** 0.788** 0.482** 0.217**      

MaiPNum 0.287* 0.561** 0.725** 0.774** 0.498** 0.082 0.769**     

Aut 0.198 0.491* 0.333* 0.470** 0.113 0.345** 0.538** 0.617**    
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Hie 0.187 0.418* 0.306* 0.507** 0.098 0.401** 0.561** 0.546** 0.955**   

PosGH 0.226* 0.846** 0.777** 0.549** 0.677** 0.145* 0.733** 0.775** 0.505** 0.499**  
 
(2)For the sake of comparing the “structure” characteristic how impacted the dissemination of terrorism information in a QQ 
group gathered by dangerous men(terrorists, extremists, etc.) to in a QQ group gathered by normal men, the first test divided 
into two parts, one of which was a piece of attack activity information being made up and announced in the QQ group gathered 
by dangerous men, and then assessed the law of these messages spread out, and the second part was being done to the QQ 
group gathered by normal men as the same messages. Just as the detection system’s ability to discriminate between attackers 
and normal users is referred to as its discrimination ability [15]. The different behaviors and rules of information dissemination 
list on the following table. 
 
As the same attack message announced in the QQ group gathered by dangerous men and gathered by normal men respectively, 
it was conspicuous different in dividing the number of posts from group host or main participants by the number of posts, and 
it was of higher value to the ratio on IIP gathered by dangerous men to gathered by normal men. Similarly, it was somewhat 
different in posting time. As we can see the “structure” character impacts the dissemination of terrorism information in a QQ 
group gathered by dangerous men more significant than in a QQ group gathered by normal men. Further analysis shows that 
IIP reinforces the significant character of structure in latent terrorist activities. The social comparison effects theory from 
Guillaume Roels and Xuanming Su (2014) can explain the results.  
 
(3)It was asked for ensuring the relativity of “structure” and poster activity on an IIP gathered by dangerous men, and further 
explained to the optimal average QQ member number in a type of QQ groups to maximize the ability of information 
dissemination. 
 

Table 4 Samples of test records from different category 

QQ Group Test 
QQ 

Member 
Number 

Posting 
Time 

Time of 
Duration 

Posts 

Key Word 
Posting 

Man 
Number 

Main 
Participant
s Number 

Group Host 
or Main 

Participants 
are Authority 

Group 
Participants 

Present 
Hierarchy 

Posts from 
Group Host 

or Main 
Participants 

Times of 
Repetition 

Interval 
Posts 

Group Host 
or Main 

Participants 
are Initiator 

dangerous 
men 

1 

90 
Jan.3, 
2014 

(20:09) 
245 105 7 14 Y 11 3 Y Y 73 

normal 
men 

45 
Jan.12, 
2014 

(11:35) 
235 87 2 4 N 6 1 Y N 17 

dangerous 
men 

2 

90 
Feb.13, 
2014 

(15:30) 
39 53 6 4 Y 7 2 Y Y 36 

normal 
men 

45 
Feb.22, 
2014 

(16:15) 
24 21 2 3 N 3 0 N N 0 

dangerous 
men 

3 

90 
Mar.23
,2014 

(23:00) 
80 55 3 11 Y 6 2 Y Y 23 

normal 
men 

45 
Mar.16
,2014 

(22:15) 
85 47 1 6 N 4 1 Y N 4 

dangerous 
men 

4 

90 
May.8, 
2014 

(19:25) 
49 25 2 4 Y 4 1 Y Y 18 

normal 
men 

45 
Jun.1, 
2014 

(15:05) 
46 27 0 1 Y 2 1 N N 15 

Note: Testing to the same QQ group at the different time. 
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Fig. 1 The structure value of different category 

  
Firstly, keyed in these seven key items, respectively moving around terrorist activities, terrorism, anti-socialism, anti-human, 
antigovernment, gangs and organized crime, for QQ group’s search bar, and the results of descriptive statistic could be 
described as the following table 5. The average QQ members is around 15 to 20 to such groups from terrorist activities, 
terrorism, anti-socialism, anti-human and antigovernment, but it is within a large range of number for group from gangs and 
organized crime. There are also different in skewness and kurtosis on the performance of the information dissemination on IIP, 
especially the kurtosis is a lot different. For example, the anti-socialism and antigovernment group are more concentricity. 
 

Table 5 Descriptive Statistic 

Key Items 
QQ Group 

Number 
QQ Member Number of QQ Groups 

(1) (2) Min Max Total Average Avg.SE SD Skewness Skewness.SE Kurtosis Kurtosis.SE 
terrorist activities 34 33 2 90 570 17.27 3.182 18.281 2.635 0.409 8.068 0.798 

terrorism 94 76 2 76 1172 15.42 1.812 15.794 1.860 0.276 3.581 0.545 
anti-socialism 113 98 2 130 1669 17.03 2.104 20.828 3.480 0.244 15.236 0.483 

anti-human 292 248 2 97 3754 15.14 0.942 14.839 2.231 0.155 6.911 0.308 
antigovernment 231 200 2 216 3898 19.49 1.884 26.638 4.311 0.172 24.313 0.342 

gangs 213 213 7 349 12743 105.31 5.352 58.867 0.810 0.220 1.402 0.437 
organized crime 270 268 2 428 12433 46.39 3.753 61.434 3.083 0.149 12.580 0.297 

(1): while the member number of each QQ group are greater than zero;  
(2): while the member number of each QQ group are greater than one, not including one. 
Note: all QQ groups index ordered by its activeness. 

  
Secondly, designs two indexes for measuring the level of structure on an IIP gathered by dangerous men to confirm the 
relativity of “structure” and poster activity, and compute the optimal average QQ member number in a type of QQ groups to 
maximize the ability of information dissemination. 

①  
 

Referring to the group host or main participants in a QQ group how about contribute to the propagation of such negative 
messages, and compare to the ability of information dissemination coming from all members of this group. If the group host or 
main participants contribute more to the propagation of such negative messages, it puts up the structure character to group host 
or main participants on this IIP. 
 

②  
 

Referring to the group host or main participants how about hold to the propagation of such negative messages and prompt to 
more many members to join this discussion. If the group host or main participants hold more to the propagation of such 
negative messages or prompt more to members to join, it also puts up the structure character to group host or main participants 

0 

0.1 

0.2 

0.3 

0.4 

0.5 

0.6 

0.7 

0.8 

1 2 3 4 

PosGH/Pos 
Value 

Posting Record 

dangerous men 

normal men 

~Pos PosGH

MemNum PosMNum

~PosGH TimDur

PosMNum MaiPNum
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on this IIP. 

 
Fig. 2 A structure index presents the structure character  Fig. 3 A structure index presents the structure character 

 

If , it presents non-structural character on this IIP marked on Fig.2, and  

shows the good structural character on the contrary. 

Similarly, If , it presents non-structural character on this IIP marked on Fig.3, and 

 shows the good structural character on the contrary. 

 
The second test 

In information era, recommender systems are becoming integral to how consumers discover media, and recommender systems 
can divide them into content-based versus collaborative filtering-based systems [16]. The forum postings contain a lot of 
violent information(malicious post), which statistically contain two features: few words and paragraphs, behaviorally as to the 
collaborative filtering-based system existing on most large body of web portals but we know less about how it affects. 
However, an usual “structure” of posting is more and more popular, temporarily called it storey post, being a long downward 
pattern that made up of cited posts from netizens all over the world. This test would like to know how the structure posting 
playing a role in information dissemination on an IIP gathered by dangerous men was. 
 
We can see a larger number of such form comments as the Fig.4 on the news channel of NETEASE web portal. A post posted 
by a person widely cited by others turns up second floor, third floor, and going on to many floors, taking shape a hierarchic 
structure. This pattern of discussion reflects the good structure of a person who posts a post, and it intensifies the ability of 
information dissemination to person who posts a post. As a result of this test, there a more interesting is that a piece of negative 
message or attack message originates from a person will be easier and faster cited and then will form quickly this “floor” 
structure like as Fig.4.  
 
(1)It points out that it is easier and faster to diffuse these pieces of negative messages or attack messages taking advantage of 
the good structure through IIP, but it is not the same as the diffusion of normal information.  
 
(2)Another interesting result has been found indicates that a person contributing to the “floor” structure discussion of negative 
messages has to spend more time to answer other posts in order to intensify the diffusion of messages, being called “structure 
cost”. Therefore, one should bear the structure cost to keep the discussion active, and the more participants cited the post, the 
more structure cost should the initiator of posting fall on. 

Pos PosGH

MemNum PosMNum


Pos PosGH

MemNum PosMNum


PosGH TimDur

PosMNum MaiPNum


PosGH TimDur

PosMNum MaiPNum
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Fig. 4 The pattern of structural posting 

 
Results 

Combining the analysis of the two tests, the structure cost can be described as the function of MemNum, TimDur, Pos, TimRep, 

IntPos, PosMNum, MaiPNum, PosGH, Ini, Aut, Hie. And then builds the function relationship of value of a person who 
advocates the latent terrorist activities on the IIP, containing the function of PosTim, TimDur, Pos, PosMNum and utility of 
posting. 
 

 (1) 
                (2) 

 
RESEARCH METHODOLOGY 

This paper uses SNA(social network analysis) for reference, a model of dynamic terrorist network proposed, namely a cellular 
network [17][18], and uses the model of DyNet [19] account for information diffusion, and refers to the model of structure cost 
measured by Zhuang Weiqing and Liu Zhenyu [20]. Now, it neglects the effect of control variables in these two model, and 
then divides by the variable of PosGH (hypothesize PosGH>0), being used for measuring the impact on structure character.  
 

         (3) 

                    (4) 

Since there are correlations with independent variables, the structure cost equation and value of posting equation both can be 
approximate to the multivariate linear equation. 
Has a discussion under the condition of .  

(1) Then, takes the derivative on , that is . Therefore, 

; ; 

( , , , , , , , , , , )SC f MemNum TimDur Pos TimRep IntPos PosMNum MaiPNum PosGH Ini Aut Hie

( , , , )V f PosTim TimDur Pos PosMNum Utility 

1

( ) ( ) ( ) ( ) ( ) ( ) ( )

( , , , , , , ,1)MemNum TimDur Pos TimRep IntPos PosMNum MaiPNum
SC f

PosGH PosGH PosGH PosGH PosGH PosGH PosGH
      



2

( ) ( ) ( )

( , , )TimDur Pos PosMNum Utility
V f

PosGH PosGH PosGH PosGH
  

 

1 2 0SC V f f U    

Pos

PosMNum
1 2 0f f U    

11
11( )

f MemNum PosMNum
f

Pos Pos PosGH

PosMNum


 

 
 
 

12
12 ( )

f TimDur PosMNum
f

Pos Pos PosGH

PosMNum
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; ; 

; ; 

; ; 

; ; . 

The derivation equation of structure cost and value of posting can be further expressed as 
, and then discuss the three situations of the relationship of 

structure cost and value of posting. 
 
Case 1: ,Takes the derivative on . 

Goes to , that is 
, where . 

It can be , therefore,  

That means the role of the variable of “TimDur” to structure cost of posting is greater than the role of the variable of “TimDur” 
to value of posting under taking a consideration of variety of . The results from this analysis are summarized 

below. 
 
PROPOSITION 1. Where , it can be greater the influence of time of duration in posting to structure cost than the 

influence of time of duration in posting to value of posting both under taking a consideration of variety of . That is 

. 

Similarly, the reverse results can be obtained where Case 2:  and are similar to Case 3: . 

 (2) Secondly, takes the derivative on , that is . Therefore,  

,  
Goes to  where , that is, 

. 

It can be . 

 That means that it is positive effect on the structure cost coming from these variables of “TimDur”, “TimRep”, “IntPos”, 
“MaiPNum” under taking a consideration of variety of , and can be summarized below. 

PROPOSITION 2. Where , it is positive effect on the structure cost coming from these variables of “Time of 

Duration”, “Times of Repetition”, “Interval Posts”, “Main Participants Number” under taking a consideration of variety of 

. That is . 

 Similarly, the reverse results can be obtained where Case 2:  and are similar to Case 3: . 
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  (3) Thirdly, takes the derivative on , that is . Therefore,  

,  
Goes to  where , that is, 

 . 

It can be , that is, . 

 
 That means that it is positive effect on the structure cost coming from these variables of “TimRep”, “IntPos” under taking a 
consideration of variety of , and can be summarized below. 

PROPOSITION 3. Where , it is positive effect on the structure cost coming from these variables of “Times of 

Repetition”, “Interval Posts” under taking a consideration of variety of . That is 

. 

 Similarly, the reverse results can be obtained where Case 2:  and are similar to Case 3: . 
 

NUMERICAL STUDY 

In this section, it reports the results of an extensive set of experiments designed to explore the impact of the various variables 
on the performance of structure cost reflected in doing some latent terrorist businesses on IIP. Presuming the structure cost 
equation and value of posting equation both are approximate to the multivariate linear equation, and can be severally described 
as formula (5) and (6). 
 

 (5) 

   (6) 

 
Where , then neglects the utility of group host or main participants, the model of  can be regressed. 
 

(7) 

 
 
One situation of regression result shows as the Table 6 that the independent variable MemNum/PosGH is significant associated 
with TimDur/PosGH, Pos/PosGH, IntPos/PosGH, MaiPNum/PosGH, IniTimDur/PosGH, AutPosMNumPos/PosGH.  
 
 

Table 6 Results of regression model 
 Model 

Dependent Variable 

TimDur/PosGH 
0.048* 
(1.667) 

Pos/PosGH 
0.316*** 
(3.680) 

TimRep/PosGH 
0.112 

(1.204) 

IntPos/PosGH 
0.751*** 
(13.267) 

PosMNum/PosGH 
-0.042 

(-0.544) 

MaiPNum

TimDur
1 2 0f f U    

11 12 14 15 17 13 16 21 22 23 1f f f f f f f f f f u         

11 12 14 15 17 13 16 21 22 23 1f f f f f f f f f f u          SC V

11 12 14 15 17 13 16 21 22 23 1( )f f f f f f f f f f u                  
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MaiPNum/PosGH 
-0.108** 
(-2.271) 

IniTimDur/PosGH 
-0.497*** 
(-4.778) 

AutPosMNumPos/PosGH 
0.486*** 
(8.497) 

HieTimRepIntPos/PosGH 
-0.019 

(-0.178) 

PosTimTimDur/PosGH 
0.006 

(0.128) 
Independent Variable MemNum/PosGH 

 
Other three regression models stress the optimal relationship of structure characteristic between value of posting. The model 1 
shows that the independent variable Pos/PosGH is significant associated with MemNum/PosGH, TimRep/PosGH, 
IntPos/PosGH, MaiPNum/PosGH, IniTimDur/PosGH, HieTimRepIntPos/PosGH, PosTimTimDur/PosGH. The model 
2 shows that the independent variable PosMNum/PosGH is significant associated with TimRep/PosGH, IntPos/PosGH, 
MaiPNum/PosGH, AutPosMNumPos/PosGH, HieTimRepIntPos/PosGH, PosTimTimDur/PosGH. And the model 3 
shows that the independent variable MaiPNum/PosGH is significant associated with MemNum/PosGH, TimDur/PosGH, 
Pos/PosGH, PosMNum/PosGH, IniTimDur/PosGH. 
 

Table 7 Results of regression model 
 Model 1 Model 2 Model 3 

Dependent 
Variable 

MemNum/PosGH 
0.261*** 
(3.680) 

MemNum/PosGH 
-0.046 

(-0.544) 
MemNum/PosGH 

-0.306** 
(-2.271) 

TimDur/PosGH 
-0.002 

(-0.086) 
TimDur/PosGH 

0.017 
(0.583) 

TimDur/PosGH 
0.176*** 
(3.790) 

TimRep/PosGH 
0.538*** 
(7.361) 

Pos/PosGH 
0.032 

(0.341) 
Pos/PosGH 

0.529*** 
(3.656) 

IntPos/PosGH 
-0.166** 
(-2.235) 

TimRep/PosGH 
0.539*** 
(6.190) 

TimRep/PosGH 
-0.100 

(-0.634) 

PosMNum/PosGH 
0.024 

(0.341) 
IntPos/PosGH 

0.491*** 
(6.384) 

IntPos/PosGH 
0.192 

(1.379) 

MaiPNum/PosGH 
0.154*** 
(3.656) 

MaiPNum/PosGH 
0.255*** 
(5.566) 

PosMNum/PosGH 
0.668*** 
(5.566) 

IniTimDur/PosGH 
0.882*** 
(12.346) 

IniTimDur/PosGH 
0.133 

(1.151) 
IniTimDur/PosGH 

-0.469** 
(-2.549) 

AutPosMNumPos 

/PosGH 

-0.012 
(-0.183) 

AutPosMNumPos 

/PosGH 

0.539*** 
(9.370) 

AutPosMNumPos 

/PosGH 

-0.187 
(-1.614) 

HieTimRepIntPos 

/PosGH 

-0.593*** 
(-7.095) 

HieTimRepIntPos 

/PosGH 

-0.690*** 
(-7.243) 

HieTimRepIntPos 

/PosGH 

0.234 
(1.311) 

PosTimTimDur 

/PosGH 

0.188*** 
(4.350) 

PosTimTimDur 

/PosGH 

-0.099* 
(-1.901) 

PosTimTimDur 

/PosGH 

-0.100 
(-1.185) 

Independent 
Variable 

Pos/PosGH  PosMNum/PosGH  MaiPNum/PosGH  

 
DISCUSSION 

There are two uncorrelated tests had been done since a year ago being found the phenomenon of “structure” characteristic in 
disseminating and sharing of terrorism information through Interpersonal Information Platform(IIP), and further made sure 
what factors affect the “structure” characteristic and defined the structure cost to measure the structure characteristic playing a 
role on doing some latent terrorist businesses on IIP, finally explored the optimal relationship between the structure cost and 
value of posting in disseminating and sharing of terrorism information to some latent terrorist using by IIP. 
 
The existence of “structure” characteristic in terrorism information dissemination. Terrorism groups on such 
Interpersonal Information Platform are common in disseminating and sharing of terrorism information being affected the 
“structure” characteristic. There are significant positive correlations between better “structure” superiority and more posts, 
more the number of members in this discussion(posting man number), as to prove the existence of “structure” character in 
transferring latent terrorist activities through IIP. 
 
It is more obvious the “structure” characteristic impacts the dissemination of terrorism information in a group 
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gathered by dangerous men than in a QQ group gathered by normal men. As the same attack message announced in the 
QQ group gathered by dangerous men and gathered by normal men respectively, it is of higher value to the ratio on IIP 
gathered by dangerous men to gathered by normal men.  
 

Using the  &  to judge the level of structure. There are two indexes 

designed for measuring the level of structure on an IIP gathered by dangerous men to confirm the relativity of “structure” and 
poster activity, and compute the optimal average QQ member number in a type of QQ groups to maximize the ability of 

information dissemination. We can see if  & , that presents non-structural 

character on this IIP that indicates it is not good for disseminating terrorism information, and  & 

 shows the good structural character on this IIP on the contrary. 

 
An “structure” of posting shows greater efficiency and more effectiveness in information disseminating on an IIP 

gathered by dangerous men. A post posted by a person widely cited by others turns up second floor, third floor, and going on 
to many floors, taking shape a hierarchic structure. (1)It points out that it is easier and faster to diffuse these pieces of negative 
messages or attack messages taking advantage of the good structure through IIP, but it is not the same as the diffusion of 
normal information. Hence, we can prohibit the behavior of cited posting in which a man posts a piece of negative or terrorism 
message to destroy the structure of posting, but it is not required to a man posting a piece of positive or affirmative message. 
(2)A person contributing to the “floor” structure discussion of negative messages has to spend more time to answer other posts 
in order to intensify the diffusion of messages, being called “structure cost”. Therefore, one should bear the structure cost to 
keep the discussion active, and the more participants cited the post, the more structure cost should the initiator of posting fall 
on. So, we can further investigate the relationship between the structure cost and value of posting a piece of negative or 
terrorism message and then design the rule of posting on IIP to raise the structure cost exceeding the return from terrorism 
information dissemination in order to restrict the effect of latent terrorist using the IIP. 
 
Properties of impacting on structure cost and value of posting. (1)It can be greater the influence of time of duration in 
posting to structure cost than the influence of time of duration in posting to value of posting both under taking a consideration 
of variety of , where . (2)It is positive effect on the structure cost coming from these variables of “Time 

of Duration”, “Times of Repetition”, “Interval Posts”, “Main Participants Number” under taking a consideration of variety of 
, where . (3)It is positive effect on the structure cost coming from these variables of “Times of Repetition”, 

“Interval Posts” under taking a consideration of variety of , where . 

The optimal relationship of structure characteristic between value of posting. (1)To emphasize the structure characteristic 
from Pos/PosGH, we can enhance member numbers, times of repetition to key words, the number of main participants in this 
discussion, key words initiating from group host or main participants, and posting time, also reduce the number of interval 
posts to key words and group participants present hierarchy. (2)To emphasize the structure characteristic from 
PosMNum/PosGH, we can enhance member numbers, times of repetition to key words, the number of interval posts to key 
words, the number of main participants in this discussion, and group host or main participants are authority, also reduce group 
participants present hierarchy and posting time. (3)To emphasize the structure characteristic from MaiPNum/PosGH, we can 
enhance time of duration in this discussion, the number of posting, and posting man number, also reduce member numbers and 
key words initiating from group host or main participants. 
 

CONCLUSION 
This paper empirically examines a state to emerge objectively a “structure” characteristic in communicating with each latent 
terrorist on an Interpersonal Information Platform(IIP), and examines what factors lead to the “structure” characteristic 
intensified, drawing on two tests that guides the phenomenon of “structure” characteristic in disseminating and sharing of 
terrorism information through IIP of QQ group and NETEASE web portal from China. As the results of the tests highlight the 
Interpersonal Information Platform reinforcing the significant nature of structure cost in latent terrorist activities. The structure 
cost looks at the ability of latent terrorists imposing their costs to maximize their information dissemination using Interpersonal 
Information Platform. Therefore, the research results are informed of the administering authority could optimize the structure 
cost and value of posting to adjust the structure characteristic and behavior of posting in order to keep within limits in latent 
terrorist activities. An extended research to this paper goes to consummate the structure cost model and verify the variability of 
terrorist activities in disseminating terrorism information on IIP under the posting environment of vast quantities of 
information. 
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ABSTRACT 

This research uses the concept of service blueprinting to separate the online platform into several individual services. This 
research uses signaling game theory to investigate if service providers should cooperate with Yahoo according to information 
asymmetry. By using the concept of game theory, service providers can judge the decision of cooperation. This research uses 
signaling game theory to investigate the interaction of online service providers and decide if the cooperation is the best strategy. 
In particular, the payoffs under cooperation will be further evaluated by Shapley value. Shapley value is used to measure the 
fairness of profit after cooperation. 
 
Keywords: Alliance, service, signaling game, shapley value. 
 

INTRODUCTION 

Recently, the popularity of Internet changes industries. Taking service industry as the example, traditional mindset of service 
industry is to interact with customers but Internet somehow disrupted it. In particular, the concept of service blueprint was also 
proposed by Bitner [1] to separate process of hotel services. However, Internet enables variety of online services such as 
shopping, auction, and fortune telling on either traditional portal (e.g., Yahoo) or social media portal (e.g., Facebook). New 
online services are furnished to increase the time to stay on the website that may enhance the benefits of portal and service 
providers. In a changing environment of Internet, the relationship between service providers and portal owner has become 
extremely significant. This research investigates the strategic alliance (cooperation) between service providers and portal by 
discovering the incentives to form alliance and discusses the appropriateness of resources allocation of alliance. 
 
The online portal such as Yahoo is a special example that provides different types of services such as weather, stock, auction, 
fortune telling, etc. Those services are furnished by independent service providers but cooperate each other based on joint 
purpose. This research uses the concept of service blueprinting [2-4] to separate the online platform (e.g., Yahoo) into several 
individual services. We consider all service providers are in a constructed ecosystem. Owing to limited resources of each 
service provider, providing best service to customers not only can maximize profits but also construct joint belief of 
collaboration to create superior service value.  
 

RESEARCH METHODOLOGY 

This research uses signaling game theory to investigate if service providers should cooperate with Yahoo according to 
information asymmetry. The strategic cooperation of those service providers is a type of alliance. By using the concept of game 
theory, service providers can judge the decision of cooperation. Online portal also takes into account online traffic, service 
features, and service quality to make decisions for cooperation. After identifying the decision of cooperation, we discuss the 
payoffs of cooperation to help company make best move. Finally, we use Shapley value to investigate the fairness of 
cooperation by estimating the fair payoffs under cooperation. Three research questions will be discussed: (a) how online portal 
selects service providers to cooperate as form an alliance?, (b) what are the payoffs after cooperation or no cooperation?, and 
(c) how to achieve fairness of payoffs under cooperation?. 
 
This research uses signaling game theory to investigate the interaction of online service providers and decide if the cooperation 
is the best strategy. Meanwhile, the payoffs can be estimated by literature and observed data. Four situations will be discussed 
between portal and service providers (2 X 2): separating equilibrium and pooling equilibrium. Service providers also can 
choose best partner to cooperate after evaluation. In particular, the payoffs under cooperation will be further evaluated by 
Shapley value. Shapley value is used to measure the fairness of profit after cooperation. Hence, this study aims to examine the 
fairness of profit after alliance and attract service providers to provide core services with efficient strategic movement. The 
goal is to construct a concept of cooperative service alliance. 

 
This research assumes two players in the signaling game. P1 (online service provider) has private information which means 
only P1 knows the quality of furnished service but P2 (portal) does not know the truth. The probability of high or low quality 
of service from P1 is given as p. The action of P1 is sending signal S=(fee, free). While P2 receives signal S, the probability of 
true type of P1 is q’ and will take actions A=(alliance, no alliance). According to signaling game theory, we aim to know (a) 
what will be the type of signal should send for different service provider?, (b) what will be the probability of q’ (type of P1 | S) 
that P2 thinks the probability of S for P1?, and (c) what will be the action for P2 when receiving the signal S?.  
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Table 1 Definitions of variables in signaling game 
Payoff of service provider Payoff of portal 

X fees that customer pays for the service Rc benefit that charge service providers 

C reqauired cost on portal RTcp benefit from click rate 

T the benefit of exposure on portal ER the external benefit from increased 

number of customers by cooperating with 

service providers 

Tcp cost of click rate Oc the maintenance cost of alliance 

R the benefit of customer to reuse the 

service 

  

 
Table 2 Payoff in signaling game 

Payoff Payoff of 
service 
provider 
and portal 

Elements of payoff 

  
     

  Rc+RTcp+ER-Oc 

   
  X-C+T-Tcp+R 

   
      

  RTcp 
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Figure 1 The signaling game of portal and service provider 
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In the separating equilibrium, there are two situations as follows: 
 
(a) High quality service provider sends charge (fee) signal and cooperates with portal. In the condition of    

 >    
 , high 

quality service provider may help enhance both reputations by furnishing good services and attract customers. This indicates 
payoff of cooperation is greater than payoff of non-cooperation. In other words, portal may cooperate with service provider. 
Because of high quality service from service provider, the network effect increases the payoff of cooperation for portal. That is, 
   

 >    
 . 

 
(b) Low quality service provider sends free signal and portal decides not to ally (cooperate). In the condition of     

 >   
 , 

the payoff of service provider for non-cooperation is greater than cooperation. The reason is payoff may be damaged owing to 
cooperating with portal without furnishing high quality service. That is, service provider decides not to cooperate. To portal, 
because cooperating with low quality service provider may damage own payoff and reputation, we infer     

 >   
 . 

  
In summary, this research aims to investigate the strategic movements between online portal and service providers. By using 
Shapley value, the distribution of profit can be fairly reallocate under cooperation. Moreover, a new concept of service alliance 
can be constructed by our model with verification.  
 

CONTRIBUTION 

This research uses signaling game theory to discover the way of service alliance based on information asymmetry between 
service provider and portal. We also use Shapley value to examine the fairness of payoff for alliance. The major contribution is 
to discover a online service alliance with fair payoff for both service provider and portal. 
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ABSTRACT 

This study aims to investigate the evaluation determinants of online knowledge adoption. Knowledge transfer in online context 
has been debated by many researchers but mainly addressed the knowledge sharing aspect. Knowledge recipient, however, is 
also a critical role in knowledge transfer. Thus, dual process theory is rooted as the theoretical foundation to investigate the 
persuasiveness of knowledge from virtual communities. A theoretical model of knowledge adoption suggests argument quality 
and source credibility would be moderated by the knowledge seekers’ learning orientation. The results of this study will be 
helpful to understanding the individuals how to evaluate and learn online knowledge. Furthermore, the moderator’s effect of 
the learning orientation may indicate how the personal learning characteristic affects the online learning behavior. 
 

Keywords: Argument quality, knowledge adoption, learning orientation, source credibility, virtual community. 
 

INTRODUCTUION 

The proliferation of Internet leads to the rapidly growth of virtual community (VC), more and more people getting used to 
search information and knowledge online. In online contexts, some members who join a community seek information they 
need or ask for advice and help; some members who post article or information like share their knowledge, Virtual community 
is a place aggregated members that share common interest [1] and contain wide variety which ranges from those focused on 
economics and marketing to social networking and education, virtual communities influence universally on human behavior 
[2]. In virtual communities, members provide information or knowledge and solve problem of each other. Especially in 
knowledge sharing and exchange communities like Yahoo Answer or Wikipedia, individuals can directly search their problem 
with keywords or ask for answer. Knowledge adoption, focus on a knowledge recipient's perception, is a primary process of 
knowledge internalization [3, 4]. Research has shown that the intention to knowledge adoption can be governed by a variety of 
factors including information usefulness, creditability, quality and so on [4, 5, 6]. 
To understand the process by which knowledge recipient will be influenced by the provided knowledge, this study draw on the 
Elaboration Likelihood Model (ELM) of informational influence. In addition, focusing on the view of knowledge recipient, 
learning orientation included as a moderator to investigate knowledge adoption behavior.  
 

RESEARCH MODEL AND HYPOTHESIS 

 
Research model  

Knowledge 
Adoption

Argument 
Quality

Source 
Credibility

Learning 
Orientation

H1

H2

H3b H3a

 

Figure 17. Research model 

 

Elaboration likelihood model  

Petty and Cacioppo [7] developed the Elaboration Likelihood Model (ELM) in order to explain the differences in influence 
results across individuals and contexts. ELM proposes a central route and a peripheral route of information processing: the 
central route, akin to systematic processing, entails careful scrutiny of the information, while the peripheral route, echoing 
heuristic processing, uses environmental cues associated with the information to determine whether to adopt or not [7]. The 
central route takes place as recipients consider carefully the presented issues, whereas the peripheral route occurs when 
recipients use simple decision rules to evaluate the message rather than analyzing its content [4]. ELM often used to better 
understand how people are influenced to adopt ideas; this study employs the argument quality as factor of central route and 
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source credibility as factor of peripheral route. Thus, following hypothesis proposed: 
 
H1: Argument quality will have a positive effect on the knowledge adoption. 
H2: Source credibility will have a positive effect on the knowledge adoption. 
 
Learning Orientation 

Learning orientation, from the educational psychology literature, is a disposition towards learning [8]. Having strong learning 
orientation, individuals would desire to improve their skills, abilities and knowledge through effort and experience. As Brett 
and VandeWalle [9] mentioned, they persistently engage in solution-oriented self-instruction with escalate effort and enjoy 
challenge. According to Gray and Meister’s [10] finding, when employees encounter a problem they can’t solve, those who 
with a stronger learning orientation have more higher willing to seek for knowledge from colleagues, manuals, and a 
knowledge repository.  
Zhang and Watts [5] suggested personality and prior belief of recipients may affect evaluations of incoming information. 
Therefore, knowledge recipients who have higher learning orientation may result in stronger effect on the argument quality 
toward knowledge adoption. Conversely, higher learning orientation may lead to weaker effect in the source credibility which 
is peripheral process toward knowledge adoption. Thus, following hypothesis proposed: 
 
H3a. Higher levels of recipient learning orientation, stronger the influences of argument quality to knowledge adoption. 
H3b. Higher levels of recipient learning orientation, stronger the influences of source credibility to knowledge adoption. 
 

RESEARCH METHODOLOGY 

Data collection 

To assure the validity of the instrument, items were adopted from the prior research and modified to fit VC context. Partial 
least squares (PLS) method was used to test the research model and SmartPLS software was used for the PLS analysis. A 
web-based survey was conducted by recruiting volunteer from Internet users on online discussion boards of Taiwan. In this 
study, participants need to have experience of work or school related knowledge search in virtual communities they joined. A 
total of 90 useable responses were collected. Basic characteristic statistics of the respondents are shown in Table 1. There were 
39 female respondents (43.3%) and 51 male (56.7%). Age distribution was primarily 21-30 years old (63.3.0%), followed 
by15-20 years old (27.8%) and 31-40 years old (6.7%). In terms of education, most respondents had attained at least a 
bachelor’s degree (73.3%), followed by master or PhD degree (23.3%). Finally, most respondents were students (62.2%). 
 
Results 

Reliability and convergent validity of the factors were estimated by composite reliability and average variance extracted (AVE) 
(see Table 2). The interpretation of the composite reliability is similar to Cronbach’s alpha, except that it also takes into 
account the actual factor loadings rather than assuming that each item is equally weighted in the composite load determination. 
Composite reliability for all the factors in our measurement model was above 0.9. The AVE values were all above the 
recommended 0.50 level [11]. In order to examine discriminant validity, this study compared the shared variances between 
factors with the AVE of the individual factors based on Fornell and Larcker [12]. As shown in Table 2, the AVE of the 
individual factors was larger than each of the shared variances between constructs and the discriminant validity was supported. 
 

Table 1: Respondent characteristics (N=90). 
Characteristic Number Percentage 
Gender Female 39 43.3 

Male 51 56.7 
Age 15-20 25 27.8 

21-30 57 63.3 
31-40 6 6.7 
41-50 1 1.1 
>51 1 1.1 

Education Senior high/vocational school 3 3.3 
Bachelor’s degree 66 73.3 
Master’s degree or PhD 21 23.3 

Industry Manufacturing 5 5.6 
Service 6 6.7 
Science and technology 8 8.9 
Education and research 7 7.8 
Financial institution 2 2.2 
Government 3 3.3 
Student 56 62.2 
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Other 3 3.3 

 
 
 

Table 2: Reliability, average variance extracted and discriminant validity. 
Construct CR AQ KA LO SC 

AQ 0.937 0.939    
KA 0.939 0.796 0.891   
LO 0.925 0.278 0.301 0.897  
SC 0.906 0.633 0.625 0.287 0.841 

Notes: 1. CR: composite reliability.  
2. AQ: argument quality; KA: knowledge adoption; LO: learning orientation; SC: source credibility. 
3. Diagonal elements show the average variance extracted; off-diagonal elements show the shared variance. 

 
 

Knowledge 
Adoption

(R2=0.831)

Argument 
Quality

Source 
Credibility

Learning 
Orientation

0.787***

0.091*

-0.195** 0.064

 
Notes: *p<0.05, **p<0.01, ***p<0.001; ─ Significant --- Not significant 

Figure 2: Structural model results 
 
 

CONCLUSION  

This study investigates the evaluation determinants of online knowledge adoption through ELM’s central route and peripheral 
route. According to the result, the factor of central route (argument quality) exerts significant influence on knowledge adoption 
and factor of peripheral rout (source credibility) also found has positive influence on knowledge adoption. Since this study 
focuses on the view of recipient, the learning orientation which is belong to personal characteristic has been included and 
found a salient moderating effect. The recipients who have higher learning orientation are less concerning about the credibility 
of source during the evaluating process. They may tend to rely on their own judgment and focus on the content’s correctness. 
This finding not only indicates the moderating role of personal characteristic but also has a theoretical extension of elaboration 
likelihood model. However, the moderating effect on the argument quality toward knowledge adoption has no significant effect. 
It is likely because the argument quality has very significant influence on knowledge adoption.  
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ABSTRACT 

Complex business patterns from providers and diverse needs of customers in E-commerce necessitate constant and rapid 
modifications of services for new business models. The online-to-offline (O2O) business model is one of newly developed 
models where smartphones, tablets, e-readers and digital signages provide mobility and entertainment that ordinary people 
have never experienced before. Business opportunities are brought forth by O2O from cyberspace into daily reality. User 
experience (UX) evaluation is thus getting more and more important for user-centered design. In the literature, UX evaluation 
methodologies were designed for usability and satisfaction of computers or consumer electronics. Their results, however, did 
not necessarily help design O2O smart business services in that UX constructs in O2O should differ from that in using 
computers or consumer electronics. Important constructs of UX in O2O such as usability, utility, adoptability and desirability 
should be considered in the design of service flows and activities. The current study proposed important UX constructs for 
assessing O2O design by analyzing O2O users. A rapid evaluation method for UX in O2O can be developed based on the 
constructs. 
 

Keywords: O2O smart business service, user experience (UX), rapid evaluation method. 
 

INTRODUCTION 

In the digital era, consumer market changes with each passing day. To win consumers over, online and offline business 
opportunities need to be integrated instantly. Successful applications of online to offline (O2O) business models such as 
GrouponTM and OpenTable continually emerge and draw the public’s attention. No matter network-origin brands opening 
physical stores or physical stores establishing online shops, O2O has become a popular marketing approach in either way. 
The main concept of O2O is to induce online shoppers to physical stores. For example, food industries may encounter 
difficulties in developing online shopping because their products are perishable and require physical display in marketing 
channels. Using O2O online shoppers can be induced to physical stores through attractive promotion and ingenious 
advertisement. In the early stage of its development, O2O enabled consumers to complete transactions online and enjoyed 
services offline through computers. O2O was then diversified by the advance of portable devices with the Internet connections 
and the popularity of OR codes. An example is the “Pick n Play” active game provided by McDonald in Sweden. Users were 
live broadcasted when they played an interactive game of a public plaza. The liveshow on a big screen attracted other 
customers and coupons were issued to induce them to go to McDonald. 
 
As the introduction of the O2O smart business and the interface for users of O2O services are getting mature, name brands 
invest enthusiastically to develop new O2O business models that are efficient in marketing. Manifold O2O services come with 
the tide of this fashion, but those newly developed services lack of quick and effective approaches to assure user experience 
(UX) in a constantly changing market. Existing premarket testing methods focused on operational fluency of application 
software (APP) used in O2O, but they were unable to predict UX obtained through interactions on the interface between the 
service system and its users. The O2O service system including hardware, software and commercial activities need to undergo 
user-centered UX testing and evaluation. Traditional user testing methods in which information is acquired from certain target 
users to improve UX are time consuming and incapable of shortening the service design phase in the system’s life cycle. 

 
Early UX research focused on design of web pages mainly, and was rarely applied to general product design which covers a 
broader spectrum. In recent years user-centered design has become the mainstream, and thus UX has been considered in 
product and service design. Figure 1 shows the classification for popular UX research methodologies. The horizontal axis in 
Figure 1 represents stages in the project while quantitative and qualitative methodologies were separated along the vertical axis. 
It is shown in Figure 1 that qualitative evaluation methods such as focus group and observation were mostly used at the early 
stage. They aimed at fostering development of conceptual design and exploration for user needs. Subjective opinions and 
thoughts from experts or target users diverge at this stage. Pre-designed products or services can be evaluated by those 
methods, but results vary with individuals, time and events without a general pattern. Furthermore, without prototypes, 
quantitative evaluation methodologies that can be carried out at this stage are pretty limited. At a later stage in design, 
representative prototypes are usually developed so that usable qualitative methodologies increase with formation of products or 
services. Eye tracking and data mining in the first quadrant of Figure 1, for example, are methodologies that focus on 
measuring objective data. 
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From previous research in literature review, it is obvious that qualitative evaluation methods were to discover user needs and 
those needs have similarities. Qualitative methods confirmed this finding by objective data. The goal of this study is thus to 
discuss general constructs in qualitative UX of O2O and to extract the most important ones so that UX in O2O services can be 
reconstructed. The important constructs in UX of O2O can be used to develop a rapid evaluation method with a quick checklist 
that can be applied at the early stage in development. The method is expected to reduce time and resources required in design 
evaluation. 

 
Figure 1. Classification for popular UX research methodologies 

 
UX CONSTRUCTS 

UX was applied to design of web pages. It was categorized into five levels in Jesse James Garrett’s publication “The Element 
of User Experience” in 2002: visual design, skeleton (navigation and user interface design), structure, scope (of functions) and 
strategy. This categorization provided a convenient framework for web designers to discuss about and refer to. 
Later on concepts of UX were extended to Human-Computer Interaction (HCI) and the entire service system. Peter Morville 
proposed a diagram to explain UX by seven principles: useful, usable, desirable, valuable, credible, accessible and findable[2]. 
From the diagram it can be known that Peter Morville emphasized values created by the system to its users, mental status of 
the users induced by the system, and availability of the system besides its usability. 
 
To further confirm the meaning and scope of UX, Frank Guo proposed a simplified framework based on Peter Morville’s seven 
principles so that constructs the framework can be measurable. Frank contended that four fundamental constructs are sufficient 
for covering needs in different applications[1]. Four constructs and their meanings are as follows: 
 Value: to measure whether a system provides meaningful values to its users. 
 Usability: to measure a system’s difficulty to use. 
 Adoptability: to measure the ease of access for a system to its users. 
 Desirability: to measure users’ emotion and degree of engagement after they used a system. 

 
THE UX CONSTRUCTS OF O2O SERVICES 

The aim of this study is to investigate the UX of O2O service based on Frank Guo's four UX constructs, which are value, 
usability, adoptability and desirability. These four constructs covered sufficient breadth for qualitative and quantitative analyis. 
After discussion with experts, value and desirability were believd to overlap at the psychological level to some extent. For 
example, positive mental state associated with desirability such as interesting and satisfactory performance can also be seen as 
valuable. To avoid the ambiguity, this study replaced value by utility, which is defined as: "saving substantial value for users, 
such as time, money, effort, physical strength", and can be distinguished from desirability. Therefore, this study considered the 
UX constructs as: utility, usability, adoptability and desirability. The following sub-sections explain the definition and 
composition of each construct. 
 
Usability 

Abundant research has been done for usability in the field of human-computer interaction interface. For example, Nielsen and 
Shackel have presented complete concepts of usability. Usability surveyed in this study referenced to 5 factors published by 
Nielsen in 1993, which are: learnability, efficiency, memorability, errors and subjective satisfaction[3]. In this study, however, 
subjective satisfaction was categorized into desirability. So usability no longer contained subjective satisfaction, meaning that 
this study only makes a judgment on usability of O2O service system from the objective side. 
 

Later In project 
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Utility 

As mentioned previously, this study changed the construct – value, which originally proposed by Frank Guo, into Utility and 
defines it as: " saving substantial value for users, such as time, money, effort, physical strength." This construct could explain 
the core reason why users choose a certain O2O service. Utility was composed of value and information. Value refered to 
tangible money or services, while information existed subjectively at intangible level. All in all, if a service allowed users to 
feel that these two factors were provided, there is no need for users to perform extra actions in gathering information or in 
saving money, time, physical and effort. 
 
Adoptability 

Adoptability measures how easy the service is for users to us when they start using it. Starting to use the service seems like a 
simple concept, but it is important for users who do not even know the existence of the service. Its composition includes 
convenience, initializing time of using services, user characteristics and visibility. Convenience means a convenient and 
user-friendly environment for users to adopt this service so as to improve user's willingness to get started. Initializing time of 
using services is also an important indicator at the beginning of the application. If users find that initializing the service took 
too much time, they would be reluctant to try or quit using this service. Too much difficulty or too many initial steps would 
cause the same consequence. Users characteristic considers the types of customers who might adopt the service including the 
elderly, physically disabled persons, in terms of their convenience to use the service. Providing another language option for 
users who do not understand Chinese should also be considered in some circumstnces. Visibility is not just prominent 
placement; adequate publicity and effective marketing is also a key. After all, if the user cannot perceive this service, they will 
not adopt it. 
 
Desirability 

The above three constructs have cover both subjective and objective aspects, but desirability tends to focus on sbjective aspect. 
Desirability is defined as: " characteristics that make the user want to use, consist of emotions such as fun, satisfaction, 
fulfillment of social needs, etc.". The scope involves the user's feeling before and after using the service. Its composing factors 
are emotion, aesthetic and interaction among others. Emotion defined here is only for positive mental states that may arise by 
the service, such as interest, surprise, excitement. Aesthetic means attractive appearance that may draw people to use it, and 
also the graceful hardware and software, or pictures, videos and so on. Using social networking sites or chat software to 
interact with others are quite common public behaviors, and similarly O2O services rely on Internet community as their main 
marketing channel. Combining the offline service, however, will produce an additional advantage for users to interact with 
their friends in the real world. 
 
UX questionnaire 

The study developed a UX questionnaire for the importance of the abovementioned constructs (Table 1). The pupose of the 
quesrionnaire was to analyze factors in UX constracts and their relative importnace based on which a rapid evalution method 
can be proposed. Few examples of domestic and foreign O2O services were provided in the beginning of the questionnaire as 
depiction for O2O services under survey. The questionnaire consisted of 44 questions in four constrcucts and respondents can 
anwer them based on a five point likert scale. The wordings were designed in a way that options reflectd adjustable design 
features and ambiguous descriptions were avoided. In addition, the questions were generalized to fit most O2O services to 
reduce their specificity to a certain kind of O2O service. Detailed questionnaire results will be presented in the conference. 

Table1 Excerpt of usability part of the UX questionnaire 

Please follow your previous experience of using O2O services to answer the following questions 
about importance. 

Importance 
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* Usability 

To easily use the system, how important do you think the following items are? 

     

Provide clear and concise instructions 1 2 3 4 5 
No abstruse jargon 1 2 3 4 5 
Easy to understand narrative 1 2 3 4 5 
Short waiting duration for feedback 1 2 3 4 5 
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CONCLUSION AND FUTURE WORK 

The study studied evaluation of UX of O2O from both theoretical and methodological angles. Four general constructs: 
usability, utility, adoptability and desirability in UX of O2O were proposed and their impacts to O2O services were discussed. 
The proposed constructs in UX of O2O business can be used as the basis to develop rapid evaluation methodologies for 
collecting qualitative and quantitative data. The following rapid evaluation methodologies can be considered: 
(1) Quantitative methodology: a benchmark test based on Donald Norman’s mental model which permeates inner customers 
with user-centered thoughts can be developed in the form of a quick quantitative checklist[4]. This tool can be used by inner 
professionals to understand market positioning of products among competitors. It is conceptually similar to standardized tests 
in engineering such as CPU speed tests where testing procedure is specified and criteria for a pass/ no pass are solid. Examples 
of criteria in applications to mobile APP testing may include ten consecutive successes in scanning a QR code, or less than a 
half second latency of a response for each scan regardless of success/failure. The benchmark test does not consider merely 
software or hardware capability, but user acceptance should be considered for determining criteria for a pass. A set of such 
criteria becomes a benchmark for UX when various kinds of APPs are used. Winners are those who pass all criteria and 
perform better. 
 
(2) Qualitative methodology: the checklist aims to assess parts of UX involving user satisfaction that cannot be quantified or 
solidified without tedious user evaluation. Questions such as whether a touch button is easy to click and agile in response or 
whether dragging can be performed smoothly are asked. The checklist is designated for developers’ use or obtaining consent 
from the least number of users possible. Delphi method or expert review are alternatives to expedite results, and the results can 
be reused to validate qualitative evaluation. In this regard the results from benchmark test can be acquired from solidification 
of user characteristics evaluated in the qualitative checklist. The qualitative checklist is therefore used when no concrete 
characteristics or variables are available and can be an assisting tool when mechanisms behind phenomena observed are of 
exploration interests. 
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ABSTRACT 

Healthcare organization may not necessarily invest in IT infrastructure to serving the need for e-health system by considering 
rent the system and resources to keep them focus in their core of business (healthcare services). Cloud computing in healthcare 
service can provide flexibility in term of resources adoption and quick implementation. However, adopting cloud computing 
for the purpose of patient empowerment is challenging task for healthcare organization. Patients are empowered in the sense of 
controlling the process of interaction(s) with a healthcare organization and among patients themselves. In addition, 
empowerment through cloud computing enables patients to have greater role in the process of participation in managing 
personal healthcare, sharing healthcare issues with the authorized healthcare staffs, and engaging a mobile health that 
emphasises on healthcare service anywhere and anytime. This paper proposes a model of patient empowerment in e-health 
systems through cloud computing to enhance existing theory of empowerment in healthcare business processes. A survey has 
also been conducted to verify and improve the initial model and to understand the responses of patients regarding 
empowerment in the e-health services. 
 
Keywords: Empowerment, cloud computing, e-health, CRM 2.0. 
 

INTRODUCTION  

The idea of empowerment has been discussed from various perspectives and fields of studies but introducing cloud computing 
to escalate patient empowerment in e-health may need to be intensified. Empowerment is an important feature recognized as 
strategy for e-health services to improve health literacy and customers’ satisfaction [8] [9]. A successful healthcare 
organization exists when it provides good quality service. However, many healthcare organizations are challenged with some 
inefficiencies and inequities in delivering healthcare quality and service [22]. Some of these problems are due to inefficient 
information management and poor service [29]. Adoption of electronic health (e-health) was aimed to improve the quality of 
service in healthcare information management and enhance the flow of information delivery [16] [17]. In fact, e-health has 
provided many advantages for healthcare organization such as cost efficiency and patient empowerment [21]. Empowerment 
may include healthcare organization and patient relationship, disease or illness self-management and its treatment, which leads 
to a boost in personal satisfaction due to the increase in responsibility of individual [13]. Patients are empowered in term of 
controlling the flow of interaction to their healthcare service providers and among patients themselves. Furthermore, 
empowerment is a result of both interactive and personal processes, where caring relationships facilitate the emergence of 
power [30].  
 
Healthcare organization needs to consider empowering patients in e-health service also because it can build confidence, trust, 
loyalty of its patients, and quality of service [5]. Patient empowerment in healthcare service is an effort to build a good 
relationship between patient and healthcare organization by ensuring that channels for communications and information 
exchanges are in place [4]. When the channel of relationships and interactions are established then healthcare organization can 
expect to improve information access and flow with its patients, which in turn improve quality of service and patients’ trust. 
Therefore, Customer Relationship Management (CRM) plays important role in delivering patient empowerment in e-health 
scenario.  
 
There are many challenges associated with the complex relationships between healthcare organizations and patients in relation 
to patient empowerment. Patient empowerment has to ensure the quality of healthcare information and its delivery that is 
correct, accurate, and reliable [10] [11]. Many healthcare organizations use CRM as a tool and strategy in managing patients 
and improving healthcare services. In addition, the recent development of Web 2.0 and cloud computing has given the 
possibility of mobile based empowerment that emphasizes on mobile service anywhere and anytime. The objective of this 
paper is to lay the foundation for developing a modeling system of patient empowerment by accommodating Web 2.0 in CRM 
namely Social CRM or CRM 2.0 through cloud computing approach.  
 
We propose that the model will promote better relationship of healthcare organization – patients, and more importantly the 
model offers three layers of patient empowerment in e-health system. While, cloud computing can be strategies in delivering 
patient empowerment more flexible in term of resources adoption and quick in implementation. The rest of the paper is 
organized as follows. The next section will discuss empowerment in e-health, CRM 2.0 and cloud computing. Section 3 will 
briefly discuss methodology. Section 4 is data analysis and discussion and Section 5 is the conclusion. 
 

 

LITERATURE REVIEW  

In managing patients, a healthcare organization needs to understand how to surpass of patients’ expectation. This involves the 
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ability to understand their expectation and eliminate the reasons for dissatisfaction. CRM is not merely tool of managing 
patients but also a strategy for significant improvement in services by solidifying satisfaction, loyalty and advocacy through 
information and communication technology (ICT). The CRM’s goals are to attract and win new customers, nurture and 
maintain those the organization already has, and reduce the costs of marketing and customer service [6] [7]. Furthermore, the 
Web 2.0 is an important tool for the development of new CRM strategies. Web 2.0 technology enables patients to participate in 
social networks and exchange information [1] [2]. They can share information and knowledge about their diagnoses, 
medications, healthcare experiences, and other related information. It is often in the form of unstructured communication, 
which can provide new insights for people involved in the management of health status and chronic care conditions. 
Embedding Web 2.0 into CRM is known as Social CRM or CRM 2.0. CRM 2.0 is a philosophy and a business strategy, 
supported by a technology platform, business rules, processes, and social characteristics, designed to engage the patient in a 
collaborative conversation in order to provide mutually beneficial value in a trusted and transparent information environment. 
It is the organization’s response to the patient’s ownership of the conversation [24].  

 
Figure 1: Comparison CRM 1.0 and CRM 2.0 

 
Social networking in CRM 2.0 can generate a way to strengthen the relationship between healthcare organizations and their 
patients [3]. It can be used to encourage close and long-term relationships between organizations with its patients [12]. Figure 
1 indicates the CRM transition that drives social change that affects healthcare organizations in facilitating on how patients 
communicating, peer-to-peer collaboration, and easy access to real time conversation. Web 2.0 can sustain the process of 
interactive learning [14] [15] where organization may extract information from conversation that takes place in the social 
networks. However, how CRM 2.0 can stimulate patient empowerment through cloud based approach. In this section discusses 
the literature analysis of patient empowerment, Web 2.0 and cloud computing.   
 
Empowerment  

The Internet with Web 2.0 technologies has enabled patients or patients’ families are actively seeking health information and 
using it to make decisions about their health. As a result, patients have a better understanding of healthcare issues and more 
information access than before. It creates a higher expectation on healthcare organizations to fulfil as they have to make 
exceptional impression because poor service indicates inefficiency and lower in quality. In response, empowering patient has 
been offered to many patients, including patients who are not able to come physically for various reasons regardless of location. 
Healthcare organization through e-health can offer online healthcare services over the Internet without even physically meeting 
their patients.  
 
Empowerment of patients has been discussed in the health literature over the past few decades. Many e-health discourses 
started with a discussion on electronic medical records (EMRs) and electronic health record (EHRs) which is transforming 
healthcare practice from paper-based practices to paperless business process. EMR systems are viewed as tools that allow 
e-health records to be stored, updated, and exchanged between various medical facilities and healthcare organizations 
nationwide [19]. Others define EMRs as the electronic medical data which consists reports about patients’ conditions, images, 
physiological signals, checkups reports, medical treatment videos, and medical forms [18] [20]. On the other hand, EHR 
system contains the records of a patient’s long term and aggregate health-related information generated by one or more 
encounters in any care delivery setting stemming from the interoperability of multiple providers. EHR may contain patient 
demographics, progress notes, problems, medications, medical history, immunizations, laboratory data, and radiology reports 
[35]. The functionality provided by these systems can include simple patient records, elaborate patient management, and 
electronic medication ordering, and billing systems [28]. EMRs and EHRs serve as building blocks for a framework of any 
e-health initiative [34]. According to McWilliam et al. (1997), empowerment is a result of both interactive and personal 
processes, where caring relationships facilitate the emergence of power [30], in this regards, CRM plays important role in 
ensuring empowerment [9]. The other view of patient empowerment means that the patients were able to seek health 
information such as the prevention of diseases, health promoting, and the availability of suitable healthcare services [25]. At 
the national level, the Ottawa Charter for Health Promotion in Canada has made empowerment a key issue in the theory of 
health promotion, which focuses on the positive health enhancement rather than only ill-health prevention, mainly through the 



Anshari & Alas  

The Fourteenth International Conference on Electronic Business & 

The First Global Conference on Internet and Information Systems, Taipei, December 8-12, 2014 

175 

improvement of social conditions [27]. Australia starting from 2012 has pioneered patient empowerment through Personally 
Controlled Electronic Health Record (PCEHR) by allowing patients to view their medical records [32]. Allowing patients to 
have access from e-health systems are part of patients’ empowerment, however, the scope and dimension of e-health in 
accommodating patient empowerment are the remaining concerns to fill the research gap especially embedding social 
networks through cloud computing approach. 
 

Table 1: 10 levels consumer participation in healthcare organization [21] 
Level 1 Patients search for health information 
Level 2 Patients exchange email with family and friends 
Level 3 Patients seek guidance from online patient-helpers 
Level 4 Patients participate in online support groups  
Level 5 Patients join with others online service self-helpers to research their shared concerns 
Level 6 Patients use online medical guidance systems 
Level 7 Patients interact with volunteer online health professionals  
Level 8 Patients use the paid services of online medical advisors & consultants 
Level 9 Patients engage in electronic conversations with their local clinicians 

Level 10 Patients receive one way electronic messages from their clinicians  
 

Table 1 describes 10 levels in which consumers take part in the access and use of health care information [21]. The framework 
in Table 1 has not clearly expressed distinction on how patient who engage in social networks and patient as individual be 
included into comprehensive empowerment perspective through cloud computing. In many cases, when patients encountered a 
serious medical concern, they do not just accept whatever treatment received from their medical staffs. They seek information 
on the Internet learning about their condition, communicating with other patients and healthcare staffs who share their interests, 
and trying to find on the best treatments. Furthermore, some important outcomes of patient empowerment are self-management 
of disease and treatment, perceived control over the disease, satisfaction regarding the treatment, self-determination of health 
and treatment and increase the level of health literacy [13]. Based on the discussion above, we argue that patient empowerment 
in e-health can be categorized into three dimensions; personal, medical, and social. Then, each dimension was examined 
through survey in analysis’s section. 
 
Cloud Computing  

Providing friendly e-health systems yet cost efficient and effective without reducing core functionalities are unavoidable for 
any healthcare organizations. The concept of cloud computing emerges with new workflow paradigms attributable to the 
arrival of Web 2.0 or Web as a platform [38]. Cloud computing eliminates the need to install and run the application on the 
users’ own computer. As a matter of fact, many users already familiar and use many of the cloud services in their daily life.  
 
There are three types of cloud computing; Infrastructure as a Service (IaaS), Platform as a Service (PaaS) and 
Software-as-a-Service (SaaS) [33]. In national level, government or organizations with large IT infrastructure can act as cloud 
service provider by providing resources to any healthcare organizations within the country based on subscription models. 
Cloud computing can help healthcare organizations to avoid over investing IT infrastructure and training staffs by considering 
rent the system and resources to keep them focus in their core of healthcare services. Therefore, healthcare organizations can 
take advantage of using a cloud when the ICT capacity needs extensibility, customizability and scalability [37]. It is lessens the 
internal IT staffs’ burden of maintenance, monitoring operation, and support for any incident may happen. 
 
However, the main advantage is cost effectiveness for the implementation of the hardware and software and cloud computing 
can improve quality of current e-health system at an affordable cost [23]. Furthermore, cloud computing offers to healthcare 
organization focuses in their core business process on healthcare services and delivery activities rather than managing complex 
IT configuration, maintenance, and software systems through a quick deployment [36]. The proposed model reveals cloud 
computing has brought a possibility to extend the e-health by enabling patients empowerment and active participation in the 
healthcare process. 
 

METHODOLOGY 

To develop a model, this study is built upon recent literature reviews of patient empowerment in e-health, CRM in healthcare 
organizations, and cloud computing. The relevant journal search was conducted using keywords e-health AND patient 
empowerment, Web 2.0 AND CRM, and cloud computing. We chose only English-language articles published in 
peer-reviewed journals. After removing duplicates and articles beyond the scope of this study, the researcher selected 20 
articles for the review. These articles were reviewed to extract the issues of patient empowerment at e-health setting. The 
researcher employed a thematic analysis of definitions, that is, the most important linked papers and articles (e-health, social 
networks, empowerment and healthcare, cloud computing, Web 2.0, CRM 2.0, EMRs, EHRs, etc). Then, based on the 
literature analysis found research gap about the scope and dimensions of patient empowerment in e-health system with 
embedding the concept of CRM 2.0 and cloud computing. The population sample for this study were intentionally selected 
from patients, patient’s family, or medical staffs of hospitals, clinics, and homecare center across the country in Indonesia 



Anshari & Alas  

The Fourteenth International Conference on Electronic Business & 

The First Global Conference on Internet and Information Systems, Taipei, December 8-12, 2014 

176 

(2012) and Taiwan (2014). This survey was important to reveal vital statistics and to gather users requirements derived from 
proposed model. Then, the model was verified and improved from the survey results. 
 

ANALYSIS  

There are many important questions associated with the complex relationships between healthcare organizations and patients in 
relation to patient empowerment. The survey indicated that more people either patients or healthcare staffs are prone to Internet 
connection in daily activities. In other words, the demands for e-health and mobile services are increasing in the future. 
Providing empowerment to patients in e-health condition is a challenging task. Patient empowerment must be supported with a 
reliable system because it encourages patients to take responsibility for their own health and make decisions about their 
healthcare. Empowerment in an e-health system can be used to provide effective self-service as well as to help healthcare 
organization to reduce costs in handling an increasing number of transactions effectively. Therefore, we designed survey that 
accommodates broad spectrum of patient empowerment. We distinguished questionnaire of patient empowerment into three 
categories of personal, social, and medical. Each category can be empowered to patients with different scope and complexities. 
Below is the comparison of survey results on three dimensions of empowerment in Indonesia and Taiwan. 
 

Table 2: Survey of Patient Empowerment (Indonesia and Taiwan) 
Empowerment Domain Indonesia Taiwan 

Medical  

 View & update EMRs 

 Consultation online 

 Stand by online health educators 24/7 

 
 69 % 
83% 
92% 

 
79% 
69% 
77% 

Social Network 

 Discuss health service in social networks 

 Supporting group in social network  

 Discuss with patients same condition  

 
  72 % 

93% 
80% 

 
71% 
78% 
69% 

 
Personal 

 Paying service online 

 Emotional & spiritual affect physical 
 Record health activities online 

 
39% 

100% 
75% 

 

 
26% 
97% 
69% 

 

Because no research has been published on the subject of e-health and three layer of patient empowerment, this paper is 
prepared to fill that gap. Table 2 summarizes survey results that directly correlated with the empowerments in Indonesia and 
Taiwan. There are three sections clustering questions for empowerments. For example, type of question that we have asked to 
the participant for medical empowerment, do you agree that you able to view your own electronic medical records (EMRs) 
anywhere, anytime? Almost 70% - 80% respondents agreed if they have accessed to their EMRs. Details of the agreement are 
shown in the percentage Table 2. Figure 2 shows the trends of high demands for patient empowerment in both countries 
Indonesia and Taiwan. In fact, the majority of respondents show their agreement of empowerment features in e-health systems 
except for paying service online. It is reasonable because most of Indonesian and Taiwanese enjoy the facilities of medical 
insurance in the country.  

 

 
Figure 2: Patient Empowerment’ Perception Indonesia & Taiwan 

 

DISCUSSION 

Patient empowerment is characterized by the manner in which patients share healthcare activities and responsibilities in 
healthcare processes that can pose challenges. The challenges can be privacy and security issues [26] [31]. In some cases like 
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in Indonesia where there is no centralized and standardized system, patient empowerment may face challenges of high cost of 
implementation and maintenance, standardization, and interoperability issues. Figure 3 show simplified business model of 
patient empowerment without cloud computing approach. Traditionally, patient empowerment in Figure 3 represents the 
concept of patient empowerment as shown from Table 1. In fact, many healthcare organizations consistently hold the paradigm 
that they are by defaulted control and manage EMRs as well as EHRs of their patients. In this scenario, patient empowerment 
is limited to the patient own effort to seek healthcare information from external sources like Internet with lack supervision 
from healthcare staffs and organization. In fact, they cannot ensure the reliability of health information gathered from those 
sources. In many cases, patients are prevented to view or access their EMRs that affects them in difficulties to seek second 
opinion from other healthcare organizations. Therefore, the model in Figure 3 confirmed the survey results in Table 2 that they 
demand more empowerment’ capabilities especially to involve them in the healthcare process. 
 
 

 
Figure 3: Traditional Model of Patient Empowerment in E-Health  

 
Healthcare organizations may vary in implementing empowerment to their patients. Patient may visit different healthcare 
organization (institution 1 or institution 2) simultaneously because decentralizing healthcare systems. In this case, patient faces 
discontinuity of EMRs that is scattered to many healthcare organizations. For instance, patients in Indonesia are suffer from 
solidity and continuity of their EMRs across the country. The only patient empowerment is the ability to seek healthcare 
information from Internet and from social networks. Seeking healthcare information from Internet and social networks has a 
problem of information integrity and reliability. Even, if healthcare organization empowers patients to have access over 
information on their EMRs like PCEHR system in Australia, yet there is inefficiency when healthcare organizations have to 
deploy, manage, maintain, or upgrade the e-health systems using an internal or on-site hosting model. This required a 
significant amount of resources from IT personnel. Therefore, the e-health system needs to shift from two consideration are 
inflexible systems and less patient empowerment where patients are solely considered as recipients of care. In the next section, 
we propose alternative model of patient empowerment that accommodates e-health system flexibility through cloud 
computing. 
 
 
The Model 

Learning from previous model and survey results, there are two considerations for healthcare organization in deploying new 
paradigm of e-health system. Firstly, healthcare organization should consider more active role of patients’ empowerment into 
their e-health systems (Figure 4). In this model we propose three dimensions of patients empowerment as personal 
empowerment, medical empowerment, and social network empowerment. Secondly, the model proposes three level of patients 
empowerment can be adopted through CRM 2.0 with cloud computing approach. Cloud computing is able to bypass and 
significantly reduce the amount of time, money, and resources required from the IT department. The use of cloud based 
e-health can have significant impacts on healthcare organization and its business process as shown in Figure 4. Cloud 
computing saves the significant resources, and related benefits take time to develop adopt flexible and customizable 
technology solutions will enable healthcare organization to support their strategic business objectives at a lower cost, and help 
to enhance quality and productivity. Cloud based application encourages patients to share their experiences and related 
information to achieve better health outcomes. Web 2.0 may affect healthcare business processes, especially those relating to 
interactions between patients, which offer a new way in engaging, managing, and maintaining relationships.  
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Figure 4: 3 Layers Patients Empowerment in Cloud Computing 

 
Personal empowerment is the ability of a patient as individual to have access towards their personal healthcare records (EHRs). 
In term of EHRs, patients can have facility to record, update, and maintain their own personal health records such as (basic 
habit; eating, sleeping, exercise, emotional, spiritual, etc). As a matter of fact, the survey revealed that patients want to 
empower in this category. While, EMRs are mostly generated when patient consults with the medical staffs or after medical 
examination. From the perspective of the proposed personal empowerment, patients are able to have view and access their 
medical records anywhere anytime.  
 
The model also proposes social networks empowerment. The social networks can be easily adopted and embedded into 
e-health system through cloud computing. CRM 2.0 plays important role in supporting better partnerships between patients 
with their healthcare staffs for mutual benefits. Patients have an ability to make interactive conversation between them. For 
example, a patient with chronic diseases will be motivated to share their experiences and other who have similar problem. 
Patient-patient interaction is a form of social empowerment where patients participating in social networks can share 
information about their healthcare experiences and other beneficial information.  
 
Finally, medical empowerment empowers patients not only to view or access electronic records but also they can view and 
generate health and medical records under supervision of authorized healthcare staffs. Patient-healthcare provider interaction is 
a form of medical empowerment where they are able to interact with medical staffs through e-health as they interact physically. 
The activities in this interaction are online consultation, e-prescription, e-appointment, etc.  
 
The three layers of patient empowerment can be deployed in cloud computing. Those benefits range from providing healthcare 
resource storage and databases, modules applications and tools for patients and healthcare staffs involving in e-health program 
such as social network Apps for chronic diseases, Apps and Web for personal empowerment, and medical Apps’ to view his / 
her medical records. In summary, cloud computing in e-health can be solutions for the countrywide healthcare system where 
they have not yet implemented standardize e-health system like in Indonesia, at the same time cloud computing initiative will 
be best solution for any healthcare organizations to escalate patient empowerment in reliable, secure, and scalable manners. 
Through cloud computing, patient empowerment can be deployed in any level of healthcare organization. 
 

CONCLUSION 

The model provides alternative and direction for any healthcare organization in empowering their patients, and the survey 
results have supported that patient empowerment can be extended into personal, medical, and social through e-health. Then, 
the model accommodates those three layers of empowerment into integrative interactions through CRM 2.0 and cloud 
computing approach. CRM 2.0 has brought a possibility to extend the service of healthcare organizations by enabling patients, 
patients’ families, and the community at large to participate more actively in the process of health promotion and education 
through the social networks. The model can help healthcare organizations in defining which scope of empowerment that they 
will implement into the organization. In addition, cloud computing based can be the best solution for any healthcare 
organization to keep the technological trends in order to empowering patient in their services. Healthcare organizations can 
save on repair and maintenance, system and licensing, and physical space. In addition, healthcare organizations are 
increasingly driven to cloud computing will increase functionality, lower cost, and enhance convenience of patients 
empowerment by making the services and resources available anywhere anytime.  
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ABSTRACT 

Little empirical research effort is devoted to cultural effects on adoption behavior of mobile banking and practically no 
empirical comparison between the UK and Canada exists. Our study thus intends to gain an in-depth understanding of how 
cultural differences affect mobile banking adoption and in turn help various stakeholders to strategize their business positions 
in cross-national or cross-continental contexts. Fruitful research opportunities derived from these complex, cultural 
environments can thus be expected. 
  

Keywords: Mobile banking, culture, Canada, UK, case study  
 

INTRODUCTION 

Despite growing attention on mobile commerce and mobile banking in particular, the existing literature has not yet paid 
sufficient attention to cultural effects on adoption behavior of mobile banking. Empirical comparisons between users’ adoption 
behavior between the UK and Canada are practically nonexistent. A better cross-cultural understanding between two 
well-developed countries can be particularly interesting because, as the World Bank data show, Canada and the UK are situated 
in two of most competitive continents (North America and Europe) in mobile and banking industries. Many major producers of 
mobile devices are also based in these continents. A better cross-cultural understanding in these contexts can help stakeholders 
to position themselves in these competitive environments and in turn enhance their future survival.  
 

MOBILE BANKING 

With the rapid development of mobile devices, especially the recent popularity of smartphones, payments, investment, and 
other transaction-based applications have been foreseen to influence the banking industry considerably [1]. Despite such 
positive prospects, the adoption of mobile banking has been significantly lacking behind industrial expectation [2]. Two major 
observations can be made to reflect the existing empirical research in the mobile banking phenomenon. First, the attention to 
contextual factors, particularly in investigating social and cultural differences, is evidently lacking. Although most of these 
empirical studies are conducted in various countries, their models tend to focus on traditional factors such as technology 
acceptance [3-4] or behavior intention [4-5] rather than social or cultural effects. Second, empirical results derived from 
different contexts tend to show inconsistent or even contrasting findings. These observations lead to our call for attention to a 
better understanding of cultural differences in mobile banking adoption. 
 

CULTURAL FRAMEWORK 

Consistent with abovementioned observations, the existing literature also suggests that cultural factors play a significant role in 
shaping business or IT practices and subsequently business performance [6]. Derived from Chen’s four layers of cultural 
framework [7] , we are particularly interested in national and organizational differences and thus simplify Chen’s model from 
four to two layers (Figure 1). At the national level, Canada and the UK show different technology adoption patterns. Based on 
the World Bank’s data, Canada has consistently shown lower adoption rate of mobile phone subscription than either the UK or 
the average of high income countries. However, fixed broadband internet subscription rate shows little differences between the 
UK and Canada.  
 

METHODOLOGY 

For the current exploratory study, we conduct a case study comparing two university student groups, one in Quebec, Canada 
and the other in England, UK. As culture is a complex construct that is difficult to measure [8], case study methodology’s 
in-depth FUTURE 3D PRINTINGmay not exist in the literature. The two universities selected for our current investigation are 
given pseudonyms, Moca and Neuk Universities. These universities are selected because their national and organizational 
differences offer contrasting effects in understanding their members’ mobile banking adoption.  
 

RESULTS & DISCUSSIONS 

As the investigation is ongoing, findings and analysis will be presented at the conference. 
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ABSTRACT 

The consumption of virtual goods in social virtual world is a multibillion-dollar industry. People are willing to pay real money 
for manydifferent virtual goods and services, including virtual homes and virtual land. With the rapid growth of Real Money 
Trading (RMT) in social virtual world, it is important to understand the opportunities and challenges facedby both the 
consumersand the sellers within theRMT virtual world economy.By presenting some selected key events of RMT of two 
different types ofvirtual world environment, we highlight the opportunities and challenges emerging from RMT. 
 

Keywords: Virtual world, second life, real money transaction, virtual goods, virtual property, entropia universe. 
 

INTRODUCTION 

Virtual world (VW) is an avatar-based 3D platform, in which real-world users are represented by avatars, virtual selves which 
canengagein different activities, and with the surrounding virtual objects and avatars of other users.An “Avatar” - in the 
context of the virtual worlds - is a graphical representation of the user, in a three dimensional (3d) form, through which that 
user can interact with the surrounding objects and with other user’s avatars [6]–[8].Avatars can exchange instant messages, 
virtual objects, and virtual money. They may also communicate through voice conversation. Thetrading of virtual world 
currency, items and service with virtual currency of virtual world - which can be converted to real money - is referred as Real 
Money Trading (RMT) or Real Cash Economy (RCE). 
 
The previous decade has shown a massive growth of virtual world users and related economic activates. For example, Second 
Life (SL), one of the most popular Social Virtual Worlds (SVW), has recorded an increase in proportion from 64 acres in 2003 
to 448,000 acres in 2014. The population has also increased, from 2 million residents in 2006 to more than 36 million residents 
in 2014[1], [2]. In 2014, there wereover 1 million active usersofSL, with over 1.2 million transactionseach day for virtual 
goods. By June of 2014, the total transactions among users for virtual goods with the SL economy was $3.2 billion (USD), 
which is more than the total amount of the annual trade of the combined Virtual worlds in 2008.Alongside this,there weremore 
than 2.1 million user created virtual goods for sale in 2014, compared to only 28,000 virtual goods in 2004 [2].These in-world 
virtual economies - even though they take place with avatars inside virtual world with virtual currency - have actual, real-world 
financial outcomes. Virtual currencies, such as Linden Dollar (L$) used in SL, can be converted into real moneyin $USD and 
vice versa viaLindeX. LindeXis a currency exchange market managed by Linden Lab. Linden conversion can be done both 
in-world by interacting with virtual objects like virtual ATM,or via an external website with online payment methods such 
ascredit card, Paypal, and bank transfer. There are also over 20 other authorized resellers of Linden Dollar, allowing users to 
convert Linden Dollars with different real world currencies. 
 
Similarly, game oriented virtual worlds, such as Entropia Universe,havealso experienced significant growth in the last decade. 
Thesegame oriented virtual worlds are platformson whichusers can play Massive Multiplayer Online (MMO’s) games with 
RCE. Project Entropia Dollars (PED) is the virtual currency of Entropia Universe. Players can earn PED by performing 
different activities, such as collecting virtual fruit and stone in the game, or by selling skills that can beobtained in the game to 
other players. Using virtual items and tools in the game to perform different game activities will cause the virtual items and 
tools to decay and lose value, hence players will have to buy additional items and tools to continue the game. Players can 
depositPED to their Entropia account via credit card and payment, and they can also withdraw PED (convert to real money) to 
their bank account. Unlike Linder Dollar of SL, PED is exchanged as a fixed rate of 10 PED to 1 $USD.With the Planet 
Partner concept, Entropia Universe allows Planet Partner to make use of the Entropia Universe Planet Development Kit 
(EUPDK) to develop their own planet within the Entropia. The major planets include Planet Calypso, Rocktropia, Next Island, 
Planet Arkadia, and Planet Cryene. The economics of these virtual planets have substantial real financialoutcome and the sales 
of some of these virtual planets were at world record prices for virtual property sold. In 2010, the Gross Domestic Product 
(GDP) of Entropia Universe was about 428 million USD. In 2014, the Planet Arkadia became the world’s first million dollar 
virtual property [3]. 
 
It has beenreported that RMT has generated over $2.1 billion in USA alone in 2011, with a total world-wide market of about 
$15 billions in 2012.With the RMT and RCE in virtual worlds, users can buy and sell virtual goods and services as well as real 
products and services. It is not onlyreal world companies thatareattracted to seek commercial opportunities in the RMT market 
in virtual world; individual entrepreneurs have also been drawn to this new market. Anshe Chung and Aimee Weber managed 
to generate over onemillion USD of wealth from RMT[4]. Moreover, innovative forms of business and economics activities 
were also used by developers of virtual world. For instance, Planet Calypso and Play Arkadia offered land deeds to their 
players to invest in the RCE of the virtual planet and share the revenue[3]. Activities such as “gold farming”, collecting virtual 
gold, virtual items, virtual currency and skills in virtual worlds to trade for real money has emerged as a market within the 
world. It is estimated that around 400,000 people are employed in gold farming[5]. 
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With these increases of the RMT market and related business activities, as well as the changing landscape of RMT, this study 
aims to explore RMT and their impacts in several areas. Using the examples of Second Life and Entropia Universe, as 
representatives ofdifferent types of virtual worlds,we will discuss the revenue models,opportunities and challenges for RMT 
virtual world economies.Selected key milestones and successful cases of RMT in Second Life an Entropia Universe will be 
reviewed. Issues related to taxations, virtual property ownership, privacy and technological issues associate with RMT in 
virtual world will be discussed. Future research questions that need to be addressed will be presented. 

 

The paper is organized as follows:We will first review the background, history, and development of RMT. Then, we willreview 
selected successful cases of RMT. Then, we will present the practical issues and challenges of RMT followed by the discussion 
of future research opportunities related to RMT in virtual world. 

 

BACKGROUND 

Virtual World 

Virtual world (VW) is an avatar-based 3D platform with users represented by avatars which engagein different activities and 
which interact with the surrounding environment of virtual objects and avatars. Examples of popular virtual worlds 
includeSecond Life (SL), Entropia Universe, EverQuest, Final Fantasy, Word Of Warcraft (WOW), etc.  
 
Virtual worlds can be categorized dependent on various criteria.[9] provides a simple classification of virtual world into 
“scripted virtual world”and “unscripted virtual world”, based on whether or notusers need to follow a specific pattern of the 
game (scripted virtual world) orwhether theyhave the freedom to not follow any patterns of behaviors (unscripted virtual 
world).[10] also defined five prominent classes of virtual worlds, namely: education-focused; theme-based; 
community-specific; children-focused; and self-determined. Education focused virtual worlds are designed to provide the user 
with training in specific areas, such as procedure skills development and language learning. Theme-based virtual worlds are 
designed to promote specific types of content. Community-specific virtual worlds are designed for members within a particular 
country or geographical region with adoption of the local language and local aesthetics. Children-focused virtual worlds are 
designed particularlyfor child users, for purposes of education, socialization,and gaming. Self-determined virtual worlds, also 
referred to as open virtual worlds, have a variety ofmotivations and objectives for participants and utilize diverse profit models. 
 
[7] have provided a more detailed categorization based on two main factors:1) limitations of content creation and 2) orientation 
(purpose), in order to define four main types of virtual worlds (as shown in Figure1). These categories are: static game world 
(game oriented environment with limited content creation); dynamic game worlds (game oriented environment with unlimited 
content creation); static social worlds (social oriented environment with unlimited content creation); and dynamic social 
worlds (social oriented environment with unlimited content creation). 

 
 

 

  
 

 
 
 

 
 
 

 
 

Figure1. A categorization of virtual worlds  [7] 

 
 

Real Money Trading and Real Cash Economy 

While most people look at virtual worlds as primarily fantasy or gaming worlds, there are a lot of virtual worldswith 
significant RMT occurring directly inside the virtual world, which alsohas financial outcomes in the real world [4]. Examples 
of the growing virtual worlds RMT is Second Life and Entropia Universe. The growth, over the course of the previous decade, 
of RMT related to these two virtual worlds has attracted the attention of the governments and legislation authorities, leading 
them to consider and discuss whether earnings from RMT should be considered as a taxable source of income [4], [9]. 
 

Milestones of Real Money Trading 

In order to illustrate the history and development of RMT in virtual worlds,the key milestones in the development ofRMT as 
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they are present intwo select virtual worlds - Second Life and Entropia Universe - will be described. These two virtual worlds 
are also different in kind, as discussed above, and so they will allow for an illustration of RMT in different arenas. Second Life 
represents a dynamic social world which is unscripted. Entropia Universe represents dynamic game worlds which users have 
some specific objectives (missions) and activities to follow. These two select virtual worlds both have their own virtual 
currency and RCE. A list of key RMT milestones in Second Life and Entropia Universe ispresented below. The RMT 
milestones belowis a selective but not exhaustive list of all RMT activities in these two virtual worlds. These milestones are 
selected to illustrate different forms of RMT in these two virtual worlds. 
 
Key RMT milestones in Second Life 

Virtual world with RMT or RCE allows users to earn, spend, withdraw, and deposit virtual currency. In Second Life, residents 
can earn Linden Dollars by selling virtual goods and services in-world, on Second Life marketplace and on other virtual object 
exchanges. Virtual object creation and scripting functions in Second Life enables residents to design and create virtual objects 
with diversefunctions. Linden Dollars can also be earned by working for virtual jobs, playing games, participating in 
competitions in-world, investing in companies listed on Capital Exchange, or by completing surveys and other web offers 
outside Second Life. Residents can spend Linden Dollars to buy virtual goods, such as virtual fashions, virtual home, virtual 
pets and virtual vehicles. Residents can also rent virtual real estate with Linden Dollars. Linden Dollars can be spent for virtual 
services, for instance, to do virtual skydiving.  
 

Table 1. Selected List of Key RMT milestones in Second Life 
Timeline RMT milestones RMT Characteristics / 

Phenomena 

Dec 2003 Linden Dollar was introduced Introduction of virtual currency 
Oct 2005 LindeX currency exchange for Linden Dollar was introduced Free market exchange rate of 

virtual currency 
Dec 2006 Anshe Chung was reported to be the first real-life millionaire due to 

RMT in Second Life Entrepreneurship in RMT for 
sustainable real world outcomes Mar 2007 Kevin Alderman sold the virtual city of Amsterdam for $50,000 USD 

Dec 2007 Cao Fei sold a virtual art world called RMB city for $100,000 USD 
for 2 years access rights to the art world 

Jan 2008 Second Life had closed in-world virtual bank GinKo Financial Crimes and Fraud related to RMT 
July 2008 AnsheX a virtual goods exchanges has become available Business related to RMT 
Jan 2009 Second Life Marketplace was launched Marketplace for virtual goods and 

services 
Nov 2011 Capital Exchange provides stock exchange simulation game 

whereusers buy and sell shares with Linden Dollars 

Investment in virtual business 
virtual currency 

Nov 2013 Linden Lab launched Authorized Reseller program with 5 Linden 
exchanges companies to sell Linden Dollars. 

More flexibility to exchange virtual 
currency with other real world 
currency 

Jun 2014 Over 50 private estate management companies provide rent/sell 
service of private estate land of Second Life 

Marketing of RMT activities and 
appearance of related business 
outside Second Life 

 

In March 2002, the first resident joined Second Life, in late 2003 Linden Lab introduced Linden Dollars in Second Life,which 
was the first step in the creationof aReal Cash Economy in Second Life. In Oct 2005, LindeX - a currency exchange service of 
Linden Dollars - was introduced by Linden Lab. Second Life residents can buy Linden Dollars with $USD and vice versa. The 
exchange rate of Linden Dollars is based on the demand and supply of the currency.  
 
In 2006, it is reported that Anshe Chung (a Second Life resident whose real name is AilinGraef, and who lives in Frankfurt) 
become the first Second Life millionaire. Anshe has accruedover one million USD of net worth inRMT inside Second Life. 
She accumulated this wealth over a period of two and a half years, with an initial investment of $9.95 USD for opening a 
premium account in Second Life [11]. Her wealth was gained from the purchase of virtual land in Second Life, and the 
creation ofresorts, houses, beaches, and virtual buildings to sell or to rent to other Second Life residents. Similar 
entrepreneurship from several Second Life residents has alsoresulted in substantial RMT. For instance, the virtual city of 
Amsterdam was sold for $50,000 USD by Kevin Alderman, and the virtual art world called RMB city created by Cao 
Feiweresold for $100,000 USD to collectors,providing 2 years access rights to the art world. 
 
In Jan 2008, several virtual banks were created in Second Life, whichprovide services similar to those of banks in real world. 
These banks provided attractive interest rates to Second Life residents who deposit their Linden Dollars there. One of the 
virtual banks, GinKoFinancial,collapsed, and with it lost all of the investments of the avatars who had deposited there.Second 
Life banned this virtual bank and all other banking related virtual objects in Second life. The Second Life terms of service 
prohibit any virtual entity to provide interests or similar type of direct return on investment - unless the entity has an applicable 
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government registration statement or financial institution charter.  
 
Later in 2008, AnsheX, - which is a web portal to provide virtual goods exchanges for virtual items in Second Life - was 
launched. In November 2011, Capital Exchange, a virtual stock exchange, was launched in Second Life. Capital Exchange 
provides the ability for Second Life residents to buy and sell shares of virtual companies in Second Life. In 2013, Linden Lab 
launched the Authorized Reseller program for Linden Dollars, with initiallyfivethird partyexchanges to resell Linden Dollars to 
Second Life users in different international currencies and payment methods. Up to now, there is no chartered banks doing 
banking business inside Second Life. ATMs inside Second Life currently allowthe transfer of Linden Dollars between residents 
and facilitate the purchase of Linden Dollars from Linden Lab or authorized Linden resellers. There are over twentyauthorized 
resellers, but none can purchase Linden Dollars from Second Life users.  
 
As of2014 there are over 50 different private estatemanagement companies, providing private estate land in Second Life for 
rent and sale. These private estate management companies vary in size,ranging from individual Second Life residents to real 
world companies holding dozens of privately owned islands in Second life.Table 1 shows a selected list of key RMT 
milestones in Second life. 
 
Key RMT milestones in Entropia Universe 

Entropia Universe is the world’s largest Massive Multiplayer Online Real CashEconomy (MMORCE) game. The virtual 
currency used in Entropia Universeis Project Entropia Dollars (PED). PED has a fixed conversion rate of 10 PED for $1 USD. 
Similar to Second Life, players in Entropia Universe can earn PED in different ways. Players can acquire valuable resources 
and items by hunting and mining in the Entropia Universe. PED can also be earned by holding land deeds in Entropia Universe. 
There are also free competitions and events with PED prizes for winners. Players can also complete missions to gain PED and 
skills. Skills acquired in Entropia Universe can also be sold to other players for earning PED. Players can also sign up with 
Entropia Partners to complete activities outside Entropia Universe to earn PED. Hunting requires aninvestment in weapons and 
armor and mining requires aninvestment in mining equipment and tools. Using these tools will lead to decay of its life, costing 
the user PED to maintain or purchase new tools, much as they would in the real world.  
 

Table 2. Selected List of Key RMT milestones in Entropia Universe 
Timeline RMT milestones RMT Characteristics / Phenomena 

Dec 2001 Commercial trial of Project Entropia economy systems Introduction of virtual currency 
Dec 2004 Virtual Treasure Island sold for $26,500 USD Entrepreneurship and investment in 

RMT for sustainable real world 
outcomes 

Oct 2005 Jon Jacobs bought a virtual asteroid for $100,000 USD 
Dec 2006 3 virtual shopping malls Entropia Universe sold for $179,688 USD 
May 2007 5 banking licenses issued in Entropia Universe with users paying 

$59,000 to $90,000 USD for each license 
Virtual banks and banking services 
in RCE 

Dec 2009 Crystal Palace Space Station sold for $330,000 USD Entrepreneurship and investment in 
RMT for sustainable real world 
outcomes 

Nov 2010 Jon Jacobs sold the Asteroid Space Resort to various Entropia 
Universe participants for a total of $635,000 USD. 

Significant return of investment in 
RMT 

Nov 2011 Introduction ofcitizenship and revenues sharing system in Planet 
Calypso with voting rights for $100USD 

Collaborative investment and profit 
sharing in RMT 

Dec 2012 Mobile app Virtual Tycoon was launched allowing users to manage 
RMT of Entropia Universe  

External to the virtual world platform 
for managing RMT of virtual world 

May 2013 Players create contest to give away $10,000 USD to other players Emergent unscripted RMT activities 
from players 

Oct 2013 A Player earn over $33,000 USD by bringing down monster in 
Entropia Universe 

Significant return of investment in 
RMT 

Nov 2013 Players invested $150,000 USD for their own moon in Entropia 
Universe 

Collaborative investment and profit 
sharing in RMT 

Mar 2014 Planet Arkadia became the world’s first $1 million virtual property, 
by offering 200,000 deeds at $5 USD each 

Collaborative investment and profit 
sharing in RMT 

Jun 2014 Stable Estates available for Auctions Game developer control of RMT in 
virtual world 

 
 
Emerging entrepreneurship and investment interests areevidencedvia various transactions of virtual property in Entropia 
Universe, at world’s record prices. For examples, in 2004, the virtual treasure island was sold for $26,500 USD to a 
22-year-old player, David Storey. Later in 2006, 3 virtual shopping malls also sold at record prices of $179,688 USD. Also of 
note is another transaction. Jon Jacobs, an English actor, mortgaged his house in real world to buy a virtual asteroid for about 
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$100,000 USD. Jon’s investment gave him a half a million USD return when he sold the asteroid for $635,000 USD.  
 
In 2011, citizenship and revenues sharing systems and Calypso Land Deeds were introduced in Planet Calypso within Entropia 
Universe. Calypso Land Deed holders receive a share of 50% of the planet gross revenue, payable monthly, and also have the 
political voting right onthe planet. Similarly, the Arkadia Underground Deeds offered by the Planet Arkadia allows holders to 
share in the revenues of Arkadia Underground and receive dividends on a daily basis. These deeds represents a collaborative 
investment and profit sharing scheme in RMT. In 2013, a group of Entropia Universe players jointly funded $150,000 USD to 
obtain the development and management rights to operate their own moon in Entropia Universe. In 2014, Planet Arkadia, a 
virtual planet in the Entropia Universe, developed a Singapore-based independent game developer allowingplayers of the 
Arkadia Underground game to participate in up to 200,000 deeds for 50 PED each. Players can share the revenues of Arkadia 
Underground and receive dividends on a daily basis. The selling of 200,000 deeds at this in initial price make Planet Arkadia 
the world first million dollars virtual property[3]. In Jun 2014, Stable Estates were available for auction in various planets in 
Entropia Universe. The players who own the stable can generate revenue by charging other players in Entropia Universe for 
services supplied by the stables. These services include hosting and training others players' pets. Better services provided by 
the stables will help the players’ pets to progress faster and perform better in contests and competitions. The Stables will be 
placed in strategic positions on each planet for auction with starting bids of 20000 PED. Table 2 shows a selected list of key 
RMT milestones in Entropia Universe. 
 

PRACTICAL OPPORTUNITIES AND CHALLENGES 

With the RMT characteristics and phenomena identified in pervious section. The related practical issues and challenges are 
discussed in this section. RMT enables new businessopportunities and encourage entrepreneurship both inside virtual world 
and also outside virtual world. 
 
RMT Opportunities 

Entrepreneurship and investment in RMT for sustainable real world outcomes 

Dynamic virtual worlds, such as Second Life, allow and encourage RMT by granting participants intellectual property (IP) 
rights to their self-created virtual assets [9]. Using the built-in tools provided by Second Life, users can create their contents in 
their virtual world[12], [13].Several successful entrepreneurs, who have successfully adapted to the RMT, are highlighted in 
the key milestones in the previous section. Recent study [14] also suggests that virtual world infrastructure can facilitate user 
innovation and entrepreneurship. The free flow of information and free transfer of digital goods and services provides a trading 
environment which lowers the difference between the lead and mass users, as well as large brand and individual entrepreneurs.  
 
Collaborative and emergent behaviors in RMT 

Communication features,such as instant messaging, voice chatting, groups and memberships in virtual worlds, provide an 
effective way for users to collect information, communicate, and interact. These are all important aspects and sources of new 
knowledge and resources to promote innovation and entrepreneurship. Moreover, these information exchanges also facilitate 
the formation of social networks and communities. Interesting behaviors havealso emerged in RMT, where users - not limited 
todynamic social virtual worlds but also dynamic social game world - try to organize events and contests within the world. 
 

New forms of business external to the world 

It is not only entrepreneurship and new business forms inside virtual world that benefit from this new market;we also observe 
the indirect impact of RMTthrough the creation ofother associated businesses outside of the virtual world market.A good 
example of this trend is thevirtual real estate management services, that operate both inside and outside of the virtual world. 
Websites and social media pages are used to present their real estate listings external to the virtual world. 
 
RMT Challenges 

Tax and banking legislations of RMT 

Taxation of RCE presents legislature with a real challenge.For example, Second Life server is based inthe US, and the 
residents of Second Life are from all over the world. If the government decided to apply the taxation policy in transactions that 
take place in Second Life there are several complications, and several key questions. For example,should the tax be calculated 
with the virtual transactions before virtual currency exchanged to real currency? Should the tax policy be applied to the users 
based on the server location or the user location? What if the tax policy is applied to the server location, so the userwill be 
taxed once in the host country, and once for exchanging for real currency? The imposition of prohibitive taxation on players 
would likely have a detrimental effect on these burgeoning economies. Therefore, any legislative authority would have to think 
carefully about the appropriate measures- such as a requirement ofgame operators to monitor and report taxable activities to 
the authorities - will dissuade game play and likely result in the collapse of these vibrant new economies [4]. 
 
Virtual Property Ownerships 

In addition to the purchasing or renting costfor a land or island, virtual world may charge reoccurring monthly fees for virtual 
real estate.Thisreal estate will exist for only as long as the virtual world continues to exist. The reliability and sustainabilityof 
the virtual world platform will affect users incentive to purchase the virtual propertyin the virtual world. The other issue that 
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this raises is that, if a participant stops paying the recurring fees, or if he/she not using the virtual world anymore, should the 
property ownership revoke backto the virtual world operators? In most of the cases the virtual property of virtual avatar is 
linked to their existencein VWs[4].The issue that arisesfrom thissituation, where a user stop using the virtual world for years, is 
whether will he/she be able to return all the property, or whether these properties will disappear from his/her account.Another 
important issue is that some of the participants in virtual worlds have died in the real life, and his virtual wealth still exists in 
the VW, will his inheritors be able to claim this wealth or convert it from virtual property to real money? 
 
Virtual World Operators Control and Governance 

The risk of economic deficit in one of the most flexible virtual worlds, which is Second Life, comes from two different sources. 
First, if there areno buyers who are interested in buying the Linden Dollars, or if Second Life operator does not allowthe 
conversion ofthe virtual currency to a real currency. Due tothe continuous growth in Second Life, the demand forLinden 
Dollars is increasing. However, there is no guarantee that this demand will continue in the future [4]. Second, LindeXhasits 
daily and monthly limits on the amount that can be changed from LindeXDollar to real currency. These limits are based on 
different factors, such as the user level in Second Life which can be a company, enterprise, business owner, or individuals. For 
obvious reasons,companies, enterprises, and business owners have higher limits than individuals [4]. 
 

V-BUSINESS RESEARCH OPPORTUNITIES 

Although there are various practical issues related to tax and virtual property ownership which are still to be resolved, there are 
many vital research questions to be investigated, in order to understand the growth and development of the RMT market. Some 
interesting research questions are listed below.The list is by no means exhaustive, but aims to illustrate some possible future 
research directions. 
 
Business issues related to RMT 

 Who are the buyers and sellersin RMT?  
o What are the characteristics of these buyers and sellers? 
o Are these characteristics of RMT buyers and sellersthe same for different types of virtual goods and services, 

and in different types of virtual worlds ? 
 Why do people interested in RMT? 

o What are the determinants of their purchase intention and behaviors with respect to RMT of virtual goods 
and services? 

o Are these determinants the RMT intention and behaviors the same for different types of virtual goods and 
services and in different types of virtual worlds? 

o What are the determinants of sellers behaviors, their innovations and entrepreneurship with respect to RMT 
of virtual goods and services? 

o Are these determinants the RMT intention and behaviors the same for different types of virtual goods and 
services and in different types of virtual worlds? 

 What are the virtual goods and services being traded in RMT ? 
o What are the characteristicsand attributes of popular virtual goods and services traded? 
o What are the determinants for sellers use to set price for virtual goods and services ? 
o What are the determinants for buyers willing to for virtual goods and services ? 

 Who are participating in collaborative RMT in virtual worlds ? 
o What motivate collaborative investments or purchase in RMT? 
o What are the determinants for sellers to set the prices of virtual goods and services ? 
o What are the determinants for values of virtual goods and services involved collaborative RMT investment 

or purchase ? 
 

Policy and legislation issues relate to RMT 

 How should collaborative RMT be managed? 
 Should policy or technical solutions to be used to handle the risks and challenges for in trading virtual goods and 

services ? 
o To what extend can theprinciples of real life legislation and rules related to property ownership be applied in 

virtual world RMT and virtual property? 
 

CONCLUSIONS 

Facing theenormous growth of RMT in virtual world, there are various emerging opportunities and issues.In May 2014 SL 
announced that “Oculus Rift” is compatible with SL VW[15]. Oculus Rift will overcome some limitations of the computer 
monitor by giving an immersive 3Dvirtual representation for the VW and with the ability to simulate the head movement for 
users to look around in the SL. Oculus Rift and other similar devices can be considered as the new technological revolution in 
VW. Similar advancements in virtual reality technologies will continue to create new RMT landscapes to virtual world. Hence, 
longitudinal research efforts for the suggested research questions in this study related to RMT in virtual world are required to 
understand new phenomena created by new RMT market and new experience demandedby virtual world users. 
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ABSTRACT 

Taiwan Executive Yuan promote eHealth, as one of the six emerging industries that Taiwan Executive Yuan would fully 
support and allocate budget. According to the World Health Organization, eHealth is the delivery and support of health care 
components through the use of information and communications technology. Top down to eHealth operations in one of the 
Taiwan Island wide Hospitals, ChuShang Show Chwan Hospital, the current trend can be as follows: patient-centric activities 
and processes, customized solutions, the focus of wellness, inclusion of individuals and families in the decision-making 
processes, and the focus of service quality. 
 
Although previous studies have discussed information and communications technology usage in eHealth, the use of 
information and communications technology is not the only feature of eHealth. The corresponding service features should also 
be taken into consideration. From the service organization’s perspective, a service must be designed with an appropriate mix of 
physical and non-physical components. It is important to know the critical features of a service in order to design appropriate 
eHealth services. Accordingly, we aim to discover the service features in eHealth that are valued by customers through a case 
study of ChuShang Show Chwan Hospital. We adopt the concept of symbolic adoption to do this research. We propose that the 
identification of service features should be differentiated based on different stages of adoption as different service features may 
have different focuses and utilities. Thus, in this research, we are interested in clarifying service features that have impacts on 
symbolic adoption, trial, and use adoption. The results can help healthcare organizations to design different strategies to take 
care of patients in different adoption stages. 

 
Keywords: eHealth service design, symbolic adoption, symbolic rejection, core service elements, supplementary service 
elements. 
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ABSTRACT 

Exclusivity and multihoming are two distinct contract approaches frequently used by content owners for digital content 
delivery. The strategy of maintaining content exclusivity not only creates barriers for new entrants in a digital media market 
but also intensify competitive advantage for the platforms granted distribution rights. Contrary to exclusivity, multihoming 
strategy results in much less competitive advantage for those delivering the content, but content owners may receive the 
maximal benefit from conveying important messages to numerous viewers, stimulating the development of word-of-mouth 
regarding to the context embedded in the content. In the study, we consider the contract decision made by a content owner in a 
content supply chain in which titles are delivered through either an ad-support cable platform or an ad-free streaming site. The 
online streaming service provider offers a flexible interface enabling subscribers to view content anytime and anywhere as long 
as their display outlets connect to the Internet, but the cable platform incurs waiting cost because the titles are broadcasted 
according to a pre-determined timetable. Our analytical result indicates that multihoming is favored by the content owner when 
both platforms have symmetric market shares and advertising revenue from the program is pretty low. On the other hand, if 
commercial advertising is gainful and one of the platforms is obviously larger than the other, content exclusivity benefits the 
content owner more than multihoming. 
 

Keywords: Exclusivity, multihoming, streaming, network externality, advertising revenue. 
 



Sinclair & Lui 

The Fourteenth International Conference on Electronic Business & 

The First Global Conference on Internet and Information Systems, Taipei, December 8-12, 2014 

191 

PSYCHOLOGICAL AND SOCIO-PSYCHOLOGICAL FACTORS IN BEHAVIORAL 

SIMULATION OF HUMAN CROWDS 

Jacob Sinclair, James Cook University, Australia, Jacob.sinclair@my.jcu.edu.au 
Carrie Siu Man Lui, James Cook University, Australia, Carrie.Lui@jcu.edu.au 

 

ABSTRACT 

This paper aims to synthesis existing research efforts to provide an integrated view of behavioral model designs and relevant 
theoretical frameworks of heterogeneous agents for crowd simulations. Most existing studies considered only limited 
parameters by including a few selected personalities traits, emotion, and group characteristics for specific scenarios and 
applications. Most often, these factors are implemented with limited reference to theoretical psychology and cognitive models. 
This study attempts to synthesis existing research effort and outlines opportunities, challenges, and promising areas for future 
research for integrating psychological and socio-psychological factors in crowd behavior simulations.  

 

Keywords: Crowd simulation, personality, cultural, emotion. 
 
  INTRODUCTION 

Simulating realistic movement and behavior of crowds is important in many application areas, including computer animation, 
video games, pedestrian dynamics modeling and analysis, virtual reality, emergency management, building planning, and 
massive event management. Approaches for crowd behavior simulations can be classified into macroscopic approaches and 
microscopic approaches [1]. Macroscopic approaches consider the crowd as a whole, focusing on the flow characteristics of 
the crowd as a single entity. Example of macroscopic approaches include regression statistics models [2], route choice based 
on agent’s utility [3], queuing models [4], fluid dynamics [5] and gas kinetics [6]. Although macroscopic approaches are 
adequate for simulation crowd movement en masse, these approaches ignore the heterogeneity of individuals in the crowd, 
therefore cannot simulate varieties of individual behaviors in crowds caused by individual differences such as cultures, 
personalities and emotions. With microscopic approaches, a crowd is modeled as a group of individuals. Each individual in the 
crowd can make his or her own decisions, respond to the environment, and interact with other individuals. Examples of 
microscopic approaches include rule-based approaches [7], cellular automata models [8, 9], and social force models [10, 11]. 
With these approaches crowd behaviors is not explicitly defined but emerges from the sum of the individuals decisions. A 
general surveys of crowd simulations studies can be found in [1, 12]. 
 
Agents in crowd simulations can be homogenous or heterogeneous. Homogenous agents have the same agent’s attributes 
values [9, 13]; hence will exhibit the same behaviors when encounter the same environment and stimuli. Heterogeneous agents 
have different agent attributes values or profile; hence behaviors of the agents are depends on both the environment and stimuli 
external to each agent and also individual differences of each agent. Ideally, the behavioral model of a human-like agents 
should be realistic, theoretical supported, and efficient. However, in practice, there are usually tradeoffs. To make crowd 
simulation with acceptable high frame rate, realism aspects required high computational power are usually comprised. As a 
results, different crowd simulations employ different behavioral models, different agent profiles, and different theoretical 
grounds. 

 
Currently, the most commonly used microscopic crowd simulation architecture is to model the crowd as a group of 
Belief-Desire-Intention (BDI) agents [14] within a multi-agent system. Each agent is given human-like decision-making 
processes to determine their own decision and behaviors. In order to study the complexity of crowd behaviors and simulation 
realistic virtual crowds, various studies attempts to incorporate personality, emotions and social groups in crowd simulations. 
However, many implementations only use one or two dimensions of the corresponding psychological models and tailor the 
mapping of these affective aspects directly to agents parameters in limited reference to the underlying theories and for limited 
scenarios.  

 
There are needs for a psychology and socio-psychology theories driven models for agent-based crowd simulation 
implementations. This study aims to survey the psychology and socio-psychology theories and factors used in existing crowd 
simulations literatures and also theories and factors in crowd behavior studies to identify the opportunities and challenges for 
future crowd simulations research. 

 
This objectives of this study are 1) to synthesis existing research efforts to provide an integrated view of behavioral model 
designs and relevant theoretical frameworks of heterogeneous BDI agents for crowd simulations and 2) to identify research 
gaps and challenges for future agent-based crowd simulations. While it is clearly impossible for this study to include all 
existing research efforts that have contributed significantly to the topic, we aim to cover a good mix of the systems that are 
representative of a diverse range of approaches and disciplines. 

 
Theories related to collective behaviors such as Contagion theory [15], Emergent-Norm Theory [16] and Convergence Theory 
[17] suggest that crowd behavior is not a product of the crowd itself, but an emergent property of individuals which are 
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influenced by and influencing other individuals. In order to model and simulate crowd behaviors, it is important to properly 
design the behavioral model of the individual agent and the interactions among the agents. 

 
In multi-agents systems, behavioral models are used to represent the theoretical characteristics of the agents. The behavioral 
models specify how perception of the environment and stimuli are processed to determine the best next action to achieve a 
specific goal. BDI model is popularly used and prevalent model in agent-based crowd simulation. BDI model is developed 
based on the theory of human practical reasoning [18] and theory of intentional systems [19]. An agent’s behaviors are 
determined by its belief (information the agent has about the environment), desires (the agent’s goals) and intentions (the 
agent’s committed goal to achieve). Although there are other human agents behavioral models such as Soar [20] and Act-R[21], 
BDI offers the most straightforward representation for describe human reasoning and actions [14]. For this reason, this study 
use BDI as the foundations and aims to related psychology and soci-psychology theories of crowd behaviors for extending the 
BDI model to allow understanding of impacts of these affective aspects on agent’s decision making, agents communications 
and agents behaviors. The high level simulation framework is shown in Figure 1. 

 
Figure 1. Psychological and Socio-psychological Aware Framework for Behavioral Crowd Simulation 

 
In the proposed framework, psychological and socio-psychological factors such personality, emotion, and culture will affect 
agent’s own decision making process. Among agents, the interactions among agents will be affected by culture and group 
norms. Emotions will be affected by agents interactions and some emotions may also propagate among agents.   

 
PERSONALITIES IN CROWD SIMULATIONS 

Personalities are always created using agents parameters as the focal point providing the ability to display realistic movement 
and reactions around other agents and obstacles. But personality can be developed within the path finding allowing agents to 
determine their path based on their personality. Guy et al. [22] provides agents with the parameters to display their personality 
but uses no path finding capabilities. Guy et al. [22] uses an RVO2 library which provides an easy-to-use implementation of 
the Optimal Reciprocal Collision Avoidance (ORCA) formulation for multi-agent simulations. This tool provides the ability to 
setup simulation scenarios by setting agent default parameters (max. neighbours distance, max. number of neighbours, 
planning horizon, obstacle planning horizon, agent radius and max speed), setting up agent starting positions, and adding 
obstacles specific vertices in counter clockwise order to create an invisible barrier around objects in which an agent is unable 
to walk through and move agents by using a preferred velocity.  

 
Although RVO2 is a useful library to use you still are provided to generate all the agents and the environment yourself. RVO2 
also doesn’t provide any path finding capabilities only allowing agents to move directly to a goal using the preferred velocity. 
RVO2 requires the developer to incorporate a path finding solution into it and connect it to the preferred velocity allowing 
agents to move around the environment in a more realistic manner. It also lacks the ability to allow agents to move up or down 
an environment, this is because RVO2 us 2D vectors to move the agents and create the invisible wall around objects. Guy et al. 
[22] does not provide a path finding to the RVO2 library forcing agents to go to the goal directly without thinking of the best 
path or a path picked based on their personality. But by adding a path finding solution that considers the agents personality in 
mind, will help produce more realistic agent behaviours and decisions in crowd simulation. RVO2 was used in this project to 
help setup the simulations with the inclusion of a self-developed local path finding. The local path finding developed relies on 
the agent’s personality to decide what path an agent should take to reach a set goal.  

 
Three personality traits were implemented in developing realistic agents; these were shy, impulsive and aggressive. Guy et al. 
[22] had already mapped the parameters to each of these personality traits making it easier to implement them into the project. 
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The only difference between Guy et al. [22] is that the radius of each personality has been cut in half allowing better movement 
between agents in large crowds (see Table 1). But the code that includes personalities into the local path finding is original. 
 

Table 2. The agent parameter’s for each personality. 
Traits Max. 

Neighbour 
Distance 

Max. 
Number 
Neighbour 

Planning 
Horizon 

Obstacle 
Planning 
Horizon 

Agent 
Radius 

Max Speed 

Aggressive 15 20 31 31 0.6 1.55 
Impulsive 30 2 90 90 0.4 1.55 
Shy 15 7 30 30 1.1 1.25 
No 
Personality 

15 10 10 10 1.0 2.0 

 
The local path finding used is a point to point network in which the agents move around the environment moving from point to 
another point that has some connection to it; in this case it is a neighbouring point. At the start of a simulation the agents move 
to the closest point from where they were spawned, from there on they rely on their personality to determine the next point 
until they are close enough to the goal. Each personality trait determines what path an agent should go down differently. An 
agent with an aggressive personality looks for the quickest path to the goal (see Figure 2). This has been developed into the 
path finding by selecting the closest point to the goal from a list of neighbouring points given to the agent from the current 
point the agent in which the agent is located.  
 

 
Figure 2. Path finding for aggressive personality’s by finding the shortest route. 

 
Agents with an impulsive personality don’t go for the quickest path to the goal but for more go for a more adventures path (see 
Figure 3). The path finding incorporates the impulsive personality by selecting the second best path to the goal allowing 
impulsive agent to take a more adventurous path, except when there is only one path to the agent’s goal the impulsive agent 
will then take that path instead. 
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Figure 3. Path finding for impulsive personality’s by finding the second best route. 

 
Agents with a shy personality are very different to aggressive and impulsive agents as they don’t focus on finding the quickest 
path or second best path to reach their goal by comparing the neighbouring points from the current point from where the agent 
is located (see Figure 4). Instead their main focus is to take a path to their goal that has the least amount of agents to interact 
with. The path finding determines this by how many agents are between the current point and each neighbouring point using a 
detector that has been place between each one. A shy agent then takes the point that has the least number of agents between 
them, which can end up making shy agents move further away from their goal.  
 

EMOTIONS IN CROWD SIMULATIONS 

Emotions have been used in crowd simulations in different ways, one type used is levels [23] in which a single emotion such 
as horror is represented by several basic emotions of horror represented in a level system starting from calm, to alarm, fear, 
terror, panic and all the way up to hysteria. Emotions can be affected by different situations in the environment as long as it 
involves the agent in some way. For example a fire breaks out on one side of a town, the people on that side are emotionally 
affected but the people on the other side may not be emotionally affected. Other agents can also affect agent emotions in 
different way such as disagreements are decisions and feeling these emotions from the agents around them. 
 
Agent emotions were incorporated into the project differently to a level and to individual emotions. A threshold system was 
developed to represent multiple agent emotions for the project. The threshold system works by using two opposite emotions 
like happy and sad or angry and calm and setting high threshold to one and a low threshold to the other. This prevents an agent 
from feeling both emotions at the same time as an agent cannot be happy and sad or angry and calm. Each two opposite 
emotions are given value to share that can be increased or decreased based on different situations. If that value reaches or pass 
one of the thresholds it means that the agent feels that emotion and is affected by it. 

 
Eight emotions were used and split into four groups of opposites to represent the thresholds used in the project. These 
emotions were happy and sad, stressed and relaxed, angry and calm, excited and bored (see Table 2). These emotions were 

 

findImpulsiveRoute(){ 

 Array of Neighbour Points = Get all Neighbour Points from CurrentPoint; 

 Float goalDistance = Get distance between the goal and the agents position; 

 Float furthestDistance = 0.0; 

 RVO.Vector2 position; 

 Set p as the previousPoint; 

 Float currentDistance = Get the distance between the goal and the currentPoint; 

 For every Neighbour Point in the array{ 

  Float distance = get the distance between the goal and the neighbour point; 

  If distance is less than currentDistance and the Neighbour Point is not equal to p{ 

If distance is greater than furthestDistance and blockPoints does not contain Neighbour 

Point{ 

  Set distance to the futherestDistance; 

  Set Neighbour Point position to the position; 

  Set Neighbour Point to the currentPoint ; 

} 

Else if blockedPoints does contain the Neighbour Point{ 

If distance is greater or equal to the furthestDistance and blockedFrom is not 

equal to previousPoint{ 

   Set distance to the futherestDistance; 

   Set Neighbour Point position to the position; 

   Set Neighbour Point to the currentPoint ; 

} 

} 

} 

} 

 If the goalDistance is less than or equal to 20.0f and the goalBlock is false{ 

 Set goal as targetPosition;  

} 

Else{ 

  Set goal as targetPosition; 

  Set goalBlock to false; 

} 

} 
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chosen as they each are an opposite of one of the emotions and because when split into their four groups when a threshold has 
been reach each threshold can co-exist with the other. For example an agent can be happy about something, angry towards 
something and bored at the same. 

  
Figure 4. Path finding for shy personality’s by finding the route with the least number of agents. 

 

 

findShyRoute(){ 

 Array of Neighbour Points = Get all Neighbour Points from CurrentPoint; 

 Float goalDistance = Get distance between the goal and the agents position; 

 Float secondClosest = 999.0; 

 Float neighbourDistance = 0.0; 

 Int number of agents = 999999999; 

 Set currentPoint as the previousPoint; 

 Float currentDistance = Get the distance between the goal and the currentPoint; 

 For every Neighbour Point in the array{ 

  Int count = get the number of agents between each the current point and neighbour point; 

  neighbourDistance =  get the distance between the goal and the neighbour point; 

  If goalDistance is less than 15.0 and the goalBlock equals false{ 

   Set goal as targetPosition; 

  } 

Else if neighbourDistance less than currentDistance and blockPoints does not contain Neighbour 

Point{ 

 If count is less than numAgents{ 

  Set count to the numAgents; 

  Set neighbour point to the currentPoint; 

  Set current point to the targetPoint; 

  Set the goalBlock as false; 

} 

} 

Else if neighbourDistance is greater than currentDistance and blockPoints does not contain 

Neighbour Point{ 

 If neighbourDistance is less than secondClosest{ 

  Set neighbourDistance as the secondClosest; 

If count is less than numAgents{ 

   Set count to the numAgents; 

   Set neighbour point to the currentPoint; 

   Set current point to the targetPoint; 

   Set the goalBlock as false; 

} 

} 

} 

Else if blockedPoints does contain the Neighbour Point{ 

If neighbourDistance is less than currentDistance and blockedFrom is not equal to 

previousPoint{ 

If count is less than numAgents{ 

  Set count to the numAgents; 

  Set neighbour point to the currentPoint; 

  Set current point to the targetPoint; 

  Set the goalBlock as false; 

} 

} 

Else if neighbourDistance is greater than currentDistance and blockedFrom is not equal 

to previousPoint{ 

 If neighbourDistance is less than secondClosest{ 

  Set neighbourDistance as the secondClosest; 

If count is less than numAgents{ 

   Set count to the numAgents; 

   Set neighbour point to the currentPoint; 

   Set current point to the targetPoint; 

   Set the goalBlock as false; 

} 

} 

} 

} 

} 

} 
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Table 3. The emotional values and the corresponding emotional thresholds. 

Values High Threshold Low Threshold 
happySad Happy Sad 
stressedRelaxed Stressed Relaxed 
angryCalm Angry Calm 
excitedBored Excited Bored 

 
In order for the values to increase or decrease and reach a threshold, multiple situations were created to affect the values. These 
are danger, time pressure, obstacle interference, points of interest and interaction with other agents. Dangerous situations are 
things that can threaten an agent’s life such as natural disasters (fire, floods, earthquakes, etc.). Danger affects the values by 
increasing stressedRelaxed and angryCalm value and decreasing the happySad value. Time pressure is the attempt to reach a 
goal by a particular time frame. If an agent doesn’t reach their goal within a certain time frame the stressedRelaxed value is 
increased and the time frame starts again (see Figure 5). 
 

 
Figure 5. An emotional threshold affected by time pressure. 

 
Obstacle interference is when an obstacle or barrier blocks an agent from taking that path to their goal forcing an agent to go 
back. When an agent is forced back from an obstacle interfering their angryCalm and stressedRelaxed value is increased bring 
them closer to their angry and stressed threshold. Points of interest is something that goal or object that is of high interest to an 
agent. In this project an agent point of interest is their goals. When an agent is interested in the goal they are moving towards 
their excitedBored value is increase if not it is decreased making them closer to the bored threshold. Agent interactions are 
when agents who are already reached an emotional threshold effect other agents around them. They affect the other agents by 
slowly increasing their values of that particular threshold. In large crowds agents can affect each other in large doses forcing a 
single agent to be affected by multiple agents at a single time (see equation 5). 
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Figure 6. An emotional threshold affected by agent to agent interaction. 
 
When a threshold is reached an agent parameters are changed to show that emotion. But not all parameters are affected at the 
same time (see table 3). For example when bored it alters the planning horizon, planning obstacle horizon and speed while 
stressed affects all parameters. This show how strong certain emotions are to others. When a value goes back under a threshold 
level it undoes it changes to each parameter that was affect by it. 

 
Table 4. How the agent parameters are affected by each emotional threshold. 

 
Happy Sad Stressed Relaxed Angry Calm Excited Bored 

Neighbour 
Distance Decreased Increased Decrease Decreased Increased Decreased N/A N/A 
Max Number of 
Neighbours Increased Decreased Increased Increase Decreased Increased Increased N/A 

Planning Horizon N/A Increased Increased Decreased Increased Decreased Increased Decreased 
Planning Obstacle 
Horizon N/A Increased Increased Decreased Increased Decreased Increased Decreased 

Radius Decreased Increased Increased Decreased Increased Decreased N/A N/A 

Speed N/A Decreased Increased Decreased Increased N/A Increased Decreased 
 
To make each agent emotions unique the thresholds are randomly generated based a min to max based on an agents personality. 
Different personalities each have different levels in which a person can tolerate and control their emotions (see table 4). For 
example an aggressive personality cannot control their anger compared to a shy personality and an impulsive agent can get 
excited quicker than an aggressive personality. 

 
Table 5. The min and max for each emotional threshold for each personality. 

 
Happy Sad Stressed Relaxed Angry Calm Excited Bored 

Aggressive 70-80 20-30 60-70 20-30 60-70 20-30 70-80 20-30 

Shy 70-80 40-50 60-70 30-40 70-80 30-40 70-80 20-30 

Impulsive 60-70 20-30 60-70 20-30 70-80 20-30 60-70 20-30 

No Personality 70-100 0-40 70-100 0-40 70-100 0-40 70-100 0-40 
 

GROUP FORMATION AND COMMUNICATIONS IN CROWD SIMULATIONS 

Group formations can be considered in two ways, firstly agents moving in different positions to display specific shapes and 
secondly the movement of a group with a leader agent directing the other members of the group and follower agents who 
follow the directions of the leader agent. [24] defines group by a leader and members (See Figure 7). The leader always moves 
first and leaves three advised tiles for the members to follow. The members would then move one by one into advised tile. A 
member then leaves their own advised tiles behind them to allow other members behind to follow. The problem with this is 
that leader can move into a position in which a member cannot reach an advised tile. 
 

 
Figure 7. Leader (Square) and member’s (Triangle). 

 
Leader moves first and leaves advised tiles. Members then move into the leaders advised tiles. [25] represent group formation 
as a group of agents forming specific shapes. They adopt the approach that “describes emergent behaviour of agents to occupy 
the space corresponding to the desired shape”. The shapes tested were the letters V and H. They do this by using markers in the 
space to represent the desired shape. The environment provides markers to allow the agent to move. Users can then spray the 
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marker to represent the shape they desire. The agents then move towards these markers and position themselves in the shape 
wanted. [26] provides “an approach to group formations that considers simulated autonomous robots”. They use global 
behaviours to maintain the group’s formation without having the behaviours place into the agents. [26] focused on queue, 
inverted-V and rectangle formations (See Figure 8). They also use the leader/follower in their group formations.  
 

 
Figure 8. Group formation: queue, inverted-V and rectangle. 

 

The leader and followers use the global behaviours to work together. They are: 
 Reaching a target position – An agent tries to reach a set position, the agent will speed up to get there as quick as 

possible as long as there are no other global behaviours interfering with the agent. 
 Reference neighbour following – Agents following a path of their reference neighbours while keeping a fixed angle 

and distance. This behaviour cannot be used by the leader because it does not have any references instead it is given a 
path to follow. 

 Limited passivity – Determines the minimum movement distance of a reference agent must move ahead by before a 
follower can react and follow it. 

 Waiting for the follower – Forces an agent to reduce its velocity when a follower agent goes beyond a maximum 
separation distance. 

 Priority respect – Causes agents that are going to cross paths and collide avoid each other by reducing the speed of an 
agent. 

 
The formations used [26] are queue, inverted V and rectangle. The queue formation is when group agents follow a leader in a 
line allowing all agents to pass through same positions. An inverted V formation is when all agents are positioned in the shape 
of a V. The leader agent is positioned at the centre point of the V. When the leader moves left or right the other agents placed in 
the V formation attempt realign back into the V shape. The rectangle formation positions the leader in the corner of the 
rectangle. When the leader move the follower agents adjust in a realistic manner to get back into the rectangle shape. All these 
group formations that display leader and followers all have the same problem. The leader is always in front of the members 
which is not realistic as some leaders can be in the centre of a group or at the back. For example a group of soldiers wandering 
an area, the leader can be at back giving orders while a few members can be upfront scouting ahead for the group. 

 
Group communication and propagation discusses how agents affect other agent’s parameters. One example is stress, [27] 
demonstrates a technique that can simulate dynamic patterns of crowd behaviours using stress modelling. [27] forces agent’s to 
get stress from different types of factors such as danger, time pressure, areas in the environment and even from other agents. 
They run multiple types of test each forcing an agent to get stressed based on one or more of these stress types. It was found 
that agents caused each other stress when trying to evacuate an office environment when a fire broke out. It was also found that 
stress was communicated from one agent to another when an agent was being chased. 

 
[28] displays communication between agent’s through social interaction. [28] is a communication model used to simulate 
different behaviours in a riot. [28] uses IMCrowd, which is a multi-agent system that allows agent’s to have local awareness 
and autonomous abilities to improvise their actions. The IMCrowd has a communication model that allows agents to socially 
interact with each other and decide what actions they should take. They test their model with two groups of agents confronting 
each other. The two groups would become violent and start assaulting each other. It shows when one group surrounded the 
opposite group the agents surrounded became suppressed, felt inferior to the others and some agents became victims. 

 
The development of groups is very important in creating crowd simulations. Most groups developed in crowd simulation have 
been created with a leader who directs the rest of the group around the environment. The problem is that the leader is always in 
front of the group which can be seen as unrealistic as leaders can direct a group from the front, back or middle of a group. 
Groups [24, 26, 28-30] that require no leader when moving around an environment is not implemented often. When groups 
with no leader [25, 31] have been implemented they are either developed for group formations in which the goal is to try and 
keep in position individually with no group decision making or to walk in two large crowds of individual in which the goal is 
to pass the other group. 

 
This project has been developed with groups that have a leader and groups without a leader. In order for a group dynamic to 
work a local path finding was used that uses a point to point network in which the agents move around the environment 
moving from point to another point that has some connection to it; in this case it is called a neighbouring point. At the start of a 
simulation the agents move to the closest point from where they were spawned, from there on they rely on their personality to 
determine the next point until they are close enough to the goal. Three personalities were used in this project and they were 
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aggressive, shy and impulsive. When it comes to a group with a leader, the leader find’s the closest point from their position 
and determines the next points they should take to get to their goal. The group with a leader is developed with the leader 
deciding what path the group should take to get to their goal. The leader has the ability to be at the front of the group, at the 
back of the group or a free reign ability in which the leader can be anywhere within the group (See Figure 9). This is done by 
making the members of the group focus on a particular target while the leaders target is always a point or the goal in all three 
situations. When the leader is at the front of the group the other member’s target is the leader which forces them to stay behind 
the leader this is also done by decreasing their speed so that they don’t get ahead of the leader. When the leader is at the back 
of the group the other member’s target is a point or the goal but in order to keep the leader behind them the leaders speed is 
reduce so that the leader is slower than the others. When the leader has free reign to go anywhere in the group the members 
target is a point or the goal.  

 

 
Figure 9. The leader has the ability to be at the front, back or have free reign within the group. 

 
The group with no leader determines their path as a group by collaborating with each picking a path and sharing it with the 
group. This is done by getting each agent in the group to find the best path to the goal by selecting a point that suits the agent’s 
personality. Then each agent of the group goes through each selected path and see’s if it is better than their own based on their 
personality. If an agent finds that another agent in the group has a better path the agent places a vote on that path and on their 
own path in order have their path select. If they don’t they select their own path and place a vote on it. Once each agent has 
voted the results are checked and the path with the highest vote is selected. 
 

CULTURE IN CROWD SIMULATIONS 
Culture is a very important aspect into human behaviour and communications but has never been incorporated into crowd 
simulations. One possible reason for culture not being incorporated in to crowd simulation is due to its interpersonal 
complexity [32]. Culture can be incorporated into crowd simulation by using Hofstede’s dimensions of cultural. By using 
power distance, long term vs. short term and individualism vs. collectivism it can help improve crowd simulations realism. 
 
Power distance is used to determine an agent’s goal. Each goal has a minimum and a maximum power level. Agents are given 
a random power level from 0 to 100. An agent goes through each goal and compares its power level to the goals power. If an 
agents power level is between a goals min to max power the agent places a vote of one to the goal. If there is no goal that 
matches the power level of an agent, they then search for the closest goal to their power level and store the difference in power 
and the chosen goal in a secondary vote (See Figure 10). At the end of viewing all goals if the secondary vote has been used it 
adds one vote to the main vote of the selected goal. Otherwise it moves on to the counting the votes to see if there has been a 
single vote on any of the goals, if there has it becomes the chosen goal of the agent.  

 
When agents are within a group the power distance is also used to determine a goal but for the whole group (See Figure 11). 
Each agent in the group goes through each goal and compares the power level of each goal to theirs. If an agents power level is 
between the goals min to max power then the agents places a vote on that goal. If there is no goal that matches the power level 
of that agent, the agent then searches for the closest goal to their power level and store the difference in power and the chosen 
goal in a secondary vote. At the end of viewing all goals if the secondary vote has been used it adds one vote to the selected 
goal in main vote. Once all agents have voted, those votes are tallied up and the goal with the highest number of votes is 
selected as the group’s goal to achieve. 

 
Power distance is also used within a group to determine the path the agents should take. This is done by adding an extra vote in 
the group’s collaboration to the person who has the highest power level within the group. This shows that agents with a higher 
power level will have more control over a group than agents with lower power levels. 

 
Long term vs. short term has been used to determine how long a single agent or a group of agents will spend at a single goal. If 
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an agent is long term it means that the agent will spend a small amount of time at the goal before heading to the next one. 
While a short term agents will spend a large amount of time at one goal before moving on to the next.  

 

 
Figure 10. How an individual agent selects a goal using power distance. 

 

 
Figure 11. How a group of agent select a goal using power distance. 
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In a group with a leader directing them the leader determines how long the group will wait at each goal (See Figure 12). In a 
group that has no leader the amount of time spent at each goal is determined by how many long and short term agents are 
within the group. For example if there are five agents in a group and three of them are short term and two are long term then 
the group will spend the amount of time of a short term agent at each goal. 
 

 
Figure 12. Check if an agent is long term or short term. 

 
Individualism vs. Collectivism focuses on the group dynamic by determining whether an agent is able to accept the group 
decision on which path should be taken. Each agent picks a path, if that path is chosen by the group that agent is unaffected by 
this dimension of culture as it only affects an agent who chose a different path. This is because an agent who did pick that path 
has already accepted the decision while agents who didn’t pick that path may not have accepted it. Collectivism agent tends to 
accept a group’s decision as they think of the group over one’s self. While individualism agents don’t accept group decision’s 
willingly as they do think of one’s self over the group. 
 

CONCLUSION 
Emotional threshold method provided a unique way of implementing agent’s emotions. Even though these tests revealed only 
half of the emotions that were implemented it still provide reasonable data in which different situations with in an environment 
such as danger, time pressure and agent interaction can affect agent’s emotions effectively. In order to improve these methods 
future developments such as adding more personalities to the path planning and incorporating the ability to learn and memorise 
the path they have taken. To improve the emotional threshold more situations that can affect an agents emotions within an 
environment need to be implemented. To make agents appear more realistic, actions can be added so that when an emotional 
threshold is reached the agent can perform a particular action corresponding to the emotion. 
 
Similar, the proposed framework integrated culture in crowd simulations. In order to improve these methods future 
developments must be considered. For culture more research into other cultural dimensions should be considered and 
improvement into the current cultural dimensions that have been implemented by adding more situations that can effect each 
one. The group’s method can be improved by having the ability to leave or join a group when they reach a certain goal. The 
group’s method can be improved by having the ability to change leaders based on a situation like group disagreements, etc. 
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RESEARCH ON TRUST TRANSFER OF HETEROGENEOUS INFORMATION SHARING 

BASED ON INFOMEDIARY 

Mei Song, Credit Reference Centre, Financial Research Institute, the People’s Bank of China, China 

 

ABSTRACT 

On the condition of G2B(Government to Business) inter-organizational information sharing, vertical information asymmetry 
takes up dominant position, especially the credit information asymmetry between banks and government departments. As 
infomediary between them in the case, credit reporting system is constructed to collect and process government information in 
China. This research discussed the trust transfer of heterogeneous information within credit reporting system using the method 
of the multiple mediation path analysis. The result shows trust on information source can transfer to the perceived information 
quality within credit infomediary directly, and its trust can also be transferred by mediators of relevance, completeness, 
timeliness and accuracy indirectly. This research will play an active role in academic contribution of inter-organizational 
heterogeneous information sharing. 
 
Keywords: Trust transfer, infomediary, inter-organizational information sharing. 

 
INTRODUCTION 

Credit infomediary, which is private credit bureaus(PCB) or public credit register(PCR), becomes information brokers among 
banks and between banks and public administration. The PCB is private credit registries to share credit information, and the 
PCR is non-market institution for credit information sharing [8]. Financial Institutions can get low-cost and unbiased 
information from the credit infomediary. Developed countries had established perfect credit system for hundred years, with 
dominated credit information brokers. And Credit Reporting System in China built only about 15 years, but send the depth 
credit information index of China up 1 to 5 in Doing Business 2014, the same as most European countries.  
 
The credit information index is rising rapidly for three reasons: First of all, almost all the loans could been included in the 
credit reporting system; Secondly, it covered both positive and negative credit information; Thirdly, it collected credit 
information not only from financial institutions but also retailers and utilities [24]. The Credit Reporting System in China 
gathered information of more than 800 million people and 20 million enterprises, from nearly 10 thousand financial institutions 
and more than 30 public departments. 
 
The information sharing among the financial institutions exchanges similar information, which could be ease to understood 
and trusted by the information receiver. And the information sharing between the government and bank exchanges 
heterogeneous information, which can be considered as incredible and unexplainable for the information receiver has no idea 
about what it represents and how it had been handled. Different kind of institutions always has different flow and mode to 
collect, screen, detect and process information. As a result, they have different focus with different risk preference and had 
been alienated in knowledge transmission, which gives up to vertical information asymmetry [4]. 

 
As the world largest public credit infomediary, Credit Reporting System serves the financial institutions with 200 items of 
positive credit and negative information from the government and public departments. The goal is to support the lending 
decision of banks by supplying further credit information of personal and firms. In fact, the information accumulating in the 
Credit Reporting System can be divided into three kinds, basic information of identity, credit information of transaction, and 
tracing information in government and community. And almost all the scholars fellow with the research of the first two, 
seldom paid attention on the last one. What is the evaluation of heterogeneous information sharing through infomediary to 
users? Can it reduce vertical information asymmetry between government and banks? 

 
As the main problem in credit rationing, information asymmetry gave rise to adverse selection and moral hazard in credit 
market [7] [21]. A great many of literatures have shown that information sharing may reduce information asymmetry in the 
credit industry, especially for the SME loans [1] [8]. But these scholars paid close attention to sharing the same kind of 
information among banks. It is the focus of contradictions in western countries for institutional reason. And the literatures of 
information system follow with interest the direct information sharing in supply chain, especially forecast information under 
uncertainty [15] [17] (Ozalp Lunawat, 2014). Seldom focus on what is the effect of public information sharing in credit 
reporting system (PCICRS). 

 
A recognition on information is the foundation to be use and make the best use in decision-making, the same as decision of 
credit risk detecting. Existing studies indicate the information source will affect information quality for the online interpersonal 
influence [13] [16]. Under heterogeneous information sharing based on infomediary, does the source also effect on perceived 
information quality, and how? Past research has shown that system design will have an important effect on perception of 
information quality [14]. But how the characteristics of system output influences perceived information quality? These 
questions have no answer. And we employ inter-organizational information sharing as a context to analyze above problems. 
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We had an depth interview around the problem of the last kind for three months. In our interviewing, some loan officers argue 
that the PCICRS would contribute to their decision making of SME lending because they trust government as a credible 
information source. Others have the opposite attitude for they questioned the government information. So we focus on two 
research question in our empirical study as follow: 
RQ1. Does the information source impact the evaluation of PCICRS? And how?  

RQ2. What the role in trust transfer of Credit Reporting System as credit infomediary? 

 

Understanding the trust transfer mechanism in the process of heterogeneous information sharing based on infomediary is 
important for theoretical as well as practical reasons. Theoretically, such research can enrich the Inter-organizational 
information sharing literature by addressing a previously unexplored area of infomediary, namely the third-party services to 
collect information from information suppliers and supply information service to information demander. Simultaneously, this 
research examines the multi-median effects between source credibility and information quality, bridging effects of information 
infomediary during trust transfer, and its transmitting mechanism of such influence processes. For practitioners, this research 
can help credit infomediaries identify and benchmark alternative influence strategies to motivate inter-organizational public 
information sharing. Additionally, it also prompts the financial institutions to give proper guidance to its staff and customize 
these strategies to best use of information from infomediary. 

 
The structure of the paper is as follows. In section 2, we present a brief overview of the practical and theoretical background of 
heterogeneous information sharing based on infomediary, the two kinds of trust transfer. Then, we describe key constructs and 
relationships in trust transfer through credit reporting system. The proposed hypotheses are then been tested using empirical 
data collected from a field survey of perceived information quality of PCICRS. Finally, a conclusion and limitation are 
presented. 

 
PRACTICAL AND THEORETICAL BACKGROUND 

Practical Background 

“Adverse Selection” and “Moral Hazard” resulted from information asymmetry can be solved in two methods: Credit Risk 
Mitigation and Credit Information Sharing. Credit Risk Mitigation is a indirect route to control the loss or risk affect through 
the means of mortgage and credit derivatives. During the process, the risk can not to be reduced. And credit information 
sharing is the direct route of risk reduction to deal with information asymmetry. 
 
On the basis of the analysis of policies and regulations and the national conditions of China, the service value network of 
inter-organizational information sharing though informediary for credit decision-making can be drawn as Fig. 1. 
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Fig. 1 Service Value Network of Inter-organizational Credit Information Sharing though infomediary 

 
As Dig. 1, Finance Intermediary Agent can be stratified as four levels, the credit service agent of bank, the credit bureau, the 
informediary of general information integration service, and the basic government information gathering. These levels are 
connected through service protocol and contract. First of all, information gathering level, industry and Commerce Department, 
Taxation Department, and Custom Department take the role of information suppliers and transfer to the infomediary, credit 
reference centre. Secondly, the informediary of general information integration service level, Credit reference centre and other 
platform of government, provide information service by collecting the first-hand information and processes them by credit 
reporting systems or self owning. The Credit Reference Center of the People’s Bank of China will be responsible for 
integrating and summarizing the information. Other Platform provide service as effective supplement to the credit reference 
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center on credit risk evaluation and credit management. Surely the bank can directly get data from the Credit Reference Centre 
and Operation Platform to fulfill the role of credit risk and management. And Credit bureau, regulation of the general 
information integration service, will govern the standard of market-based credit service. Finally, the credit service agent of 
bank, serves both corporations and individuals using the information from credit reference centre. The Credit Information and 
Operation Platform plays a very critical role, and the Credit Reference Center is also important as the hub for G2B information 
sharing. 

 
Theoretical Background 

Inter-organizational information sharing based on infomediary separated the nature and culture. Unlike the shared in the supply 
chain, the information users can not investigate the information collectors’ behavior such as reputation and capability without 
direct links. But trust on an entity, such as trust on one person, a group or one institution, will be transferred to the associated 
entity. For example, A trust on B, and C has positive close relationship with B. D is unknown for A, B and C. Usually, A ranks 
C as more trustworthy than D [20]. As a result, characteristics of information will be identified and transferred by the 
infomediary, and the trust maybe transferred in the informediary according to trust transfer theory, too.  
 
There are two kinds of trust transfer. One is trust transfer between targets, the other is trust transfer from a context. 

 
First of all, trust transfers between targets, as Fig.2. The target may be assumed to be trustworthy to the extent that the group is 
perceived to be high confidence in impression [12]. For example, C is to be trusted by A because A trusts B, and B considered 
C is trusty. 

Fig. 2 Trust transfers between targets 
 

Secondly, trust transfers from a Context, as Fig. 3. The trust may be transferred from a place or a organization to an individual. 
Such as, C is trustworthy, for it belongs to A which has strong structures or strict normative rules. It is the basis of trust on C 
followed Context A [10]. 

Fig. 3 Trust transfers from a Context 
 

 

MODEL AND HYPOTHESIS DEVELOPMENT 

Trust Transfer is relevant to understanding perceive information quality of inter-organizational information sharing by 
informediary because, according to HLM(Elaboration likelihood model), information adoption to large extent depend on the 
central route, augment quality and peripheral route, source credibility [22] [23]. However, under environment of 
inter-organizational information sharing based on informediary, source credibility could not be easily investigated through 
direct contact [13]. Usually, relationship between information source and the quality supplied by the information source is a 
black box, for the informediary split the ties between information quality and the performance of information source. 
Meanwhile, according to the literature of public informediaries, the adopt of information in credit decision-making largely 
relies on the trust on the credit infomediary [3] [19] [27]. What the user’s investigation is the natural of information in the 
informediary, such as, the information supplied by the credit reporting system is relevance or useless, the information of the 
systems is always accuracy and comprehensive or with substantial omissions and inaccuracies, the information always can be 
supplied timeliness or update slowly. Relevant, comprehensive, timeliness, accuracy and current is the effective evaluation of 
system output of financial service department [11]. Later research unified the characteristics for the first full [5]. As a result, 
we focus the multi-median effects of relevant, comprehensive, timeliness, accuracy of the public information in the 
informediary. 
 
We first apply trust transfer to the inter-organizational information sharing context, after recognition of particularity of 
information sharing through informediary. This is justifiable since empathy always plays a key role in the cognitive process 
according to social psychology, such as, Liking-people are easily persuaded by other people that they like. On the basis of 
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logical chain of “trust on information source to observable signal, and to information quality”, trust on information source to 
observable signal and then transfer to acknowledge of information through informediary, the research model can be presented 
as follow, Fig. 4. 
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Fig. 4 Research model of Trust Transfer through Credit Reporting System 

 
Trust transfer from the known target to the unknown target that the unknown one was thought to related to the source of the 
known one [25]. Further studies showed that, the process of trust transfer exists from one online target to another online target, 
from an online target to an offline target, from an offline target to an online target [2]. The social credit information in the 
credit reporting will be approved for the source of it is acknowledged. The trust on information source can be transferred to the 
information as a subset of the source. We thus hypothesize 

 
H1： Source Credibility has a directly positive effect on Perceived Information Quality. 

 
Trust transfers from a context to the member in it when the trustor feels security about a situation because of guarantees, safety 
nets, or other structures, such as enforcement mechanisms [22] (Zucker, 1986). The credit reporting system built up by the 
people’s public bank of China. And the context of the infomediary system, relevance, comprehensive, timeliness and accuracy, 
are so strict that the users of banks consider information processing by the system is of high quality for it can be well collected, 
integrated and stored. As a result, we hypothesize 

 
H3a：Relevance has a positive effect on Perceived Information Quality. 

H3b： Comprehensiveness has a positive effect on Perceived Information Quality. 

H3c： Timeliness has a positive effect on Perceived Information Quality. 

H3d： Accuracy has a positive effect on on Perceived Information Quality. 

 

Trust is the foundation of Person Decision-making [18].The information source is reliable and the information collected by the 
system from it will contribute to the nature of informediary, reflect on relevance, comprehensive, timeliness and accuracy. 
When the information of the source is relevance, comprehensive, timeliness and accuracy, the credit reporting systems will 
forecast as the same nature. 

 
H2a：Source Credibility has a positive effect on Relevance.  

H2b： Source Credibility has a positive effect on Comprehensiveness.  

H2c： Source Credibility has a positive effect on Timeliness.  

H2d： Source Credibility has a positive effect on Accuracy. 

 

As a informediary between information source and supplied information, information will have an effect on the context of 
informediary as a cue and signal to identify information [20]. So Source credibility and information quality will be mediated 
by the context of credit reporting systems [25]. 

 
H4a： Relevance will mediate the effects of source credibility on information quality.  

H4b： Comprehensiveness will mediate the effects of source credibility on information quality.  

H4c： Timeliness will mediate the effects of source credibility on information quality.  

H4d： Accuracy will mediate the effects of source credibility on information quality.  
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RESEARCH DESIGN 

The research developed for two procedures. One is how to collect the data and the responses. Secondly, the other is the 
measurement of all the variables. 
 
Data Collection and Responses 

We collect data from loan officers, audit staff and bank manager, in charge of investigating, reviewing and approving loans. A 
convenience sample was collected during August, 2013. A total of 175 usable questionnaires were returned and the total 
samples were 220, with a 84.09% response rate. Among the responses, 52% were male, 48% were female. About 78.78% of 
respondents attained education level of university or above. 
 
Measures 

The measures of the six constructs in our study are listed in Table 1. The measures were borrowed from precedent 
achievements related. And we made a adaptive modify. A 5-point Likert scale was used. 
 

Table 1 Measures of the constructs 
Construct Definition Reference 

Source 
Credibility 

user’s reaction to credibility of the data source from 
trustworthy and competence 

Sussman and 
Siegal(2003) 

Relevance the degree of congruence between what the user 
wants or requires and what is provided by the system Rabjohn et al.(2008) 

Comprehensiv
eness 

the completeness of the output information content in 
the system Rabjohn et al.(2008) 

Timeliness the availability of the output information at a time 
suitable for its use in the system 

Wixom and 
Todd(2005) 

Accuracy the user’s perception that the information supplying 
by the system is correct 

Wixom and 
Todd(2005) 

Perceived 
information 

quality 

a user’ s perceptions of output information versus the 
user’ s information requirements, as reliability of the 

exchange information. 

Wixom and 
Todd(2005) 

 

DATA ANALYSIS AND RESULT 

In this part, we will first test the measurement model and then examine the structural model. The structural model will follow 
three steps, direct and indirect effect, total effect and mediate effects compare. 
 
Measurement Model 

The result of testing measurement model is as table 2. Cronbanch’s α of Constructs exceeds 0.80 that indicates high internal 
consistency among the items used in one construct [6]. CFA demonstrates items get together as a way that they should be an 
intellectual whole. And the factor loading of all items is significant and exceed 0.7. The measurement of scales have good 
construct validity.  

Table 2 Measurement model 
Construct Items loading Sig. Cronbanch’s α 

Source 
crdibility 

SC1 0.864 0 

0.885 SC2 0.880 0 
SC3 0.890 0 
SC4 0.815 0 

Perceived 
information 

quality 

PIQ1 0.932 0 
0.906 PIQ2 0.913 0 

PIQ3 0.909 0 

Relevance 
OuR1 0.856 0 

0.837 OuR2 0.904 0 
OuR3 0.845 0 

Comprehensiv
eness 

OuC1 0.892 0 

0.926 OuC2 0.929 0 
OuC3 0.898 0 
OuC4 0.901 0 

Timeliness 
OuT1 0.906 0 

0.914 OuT2 0.942 0 
OuT3 0.923 0 
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Accuracy 
OuA1 0.921 0 

0.928 OuA2 0.944 0 
OuA3 0.939 0 

 

Structural Model 

The path coefficients and t-value of structural model is estimated as Fig.5. By using PLS for assessing and comparing indirect 
effects in multiple mediator models, the significant of all paths were tested. 
 

 
Fig. 5 Result of Structural Model 

 
The result of general SEM analysis is, APC=0.358, P<0.001;ARS=0.384, P<0.001;AVIF=2.554 (< 5 Good). In conclusion, the 
fitness of the model is good. 

 
And different summary of effects and the valid of model, such as direct effect, indirect total effect, are as table 3. 

 
Table 3 The Total Effect of Different Effects and Model 

 Coefficient  SE P-value  

Direct effect of IV on DV 0.217*** 0.063 P<0.001 
Indirect effect of IV on DV 0.439*** 0.059 P<0.001 

Total effect of IV on DV 0.655*** 0.055 P<0.001 
Modal summary  R

2
 p 

DV model  0.697 P<0.001 
 

After analysis, the results of the study can be summarized as following. Firstly of all, this research confirms the bridging 
effects of infomediaries during trust transfer and its transmitting mechanism. Secondly, the study demonstrates that the source 
credibility will directly and indirectly affect perception of sharing information quality, which transmits by characteristics of 
infomediaries. Thirdly, characteristics of system outputs have mediator effect by the declining order of relevance, 
comprehensive, accuracy, and timeliness.  

 

CONTRIBUTION AND LIMITATION 

The research found the process of trust transfer during inter-organizational information sharing by infomediaries. The study 
confirmed the important effects of infomediaries system on the recognition of information quality, not only system design but 
also the perception of system output. 
 
First of all, under the inter-organizational information sharing environment through informediary, either directly or indirectly, 
evaluation of the information source will affect the evaluation of the quality of the shared information. Directly, characteristics 
of informediary mediated the relationship of information source and perceived information quality in credit decision-making. 
Therefore, trust building is the foundation of the trust transfer, credit construction and reputation mechanism is essential. 
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Secondly, during G2B inter-organizational sharing, trust transfer between targets takes place from the offline information 
source to online credit information natual in infomediary. This is, the information receiver trust on the target for it belongs to 
the group which they trust. The trust of an information source ( government ) have effect on its subset of public information 
sharing in the informediary, be manifested as the characteristics of information in the informediary provided by the transfer. 
Meanwhile, trust transfer from a Context appears as online information natual in infomediary to offline information using in 
credit decision making. That is, the information receiver trust on the information because it is supplied by the credit reporting 
system. And they believes in its reputation and capability of information collection, screening, and processing. The information 
handling follow the context of credit reporting system becomes a key cues or signal for financial institutions. As a result, the 
informediary can bridge the trust formation and transmission of trust. 

 
Some limitations should be noted. First of all, due to time limitation, the sample only collect for one time. A resampling would 
be helpful in finding the effects of these influence processes over time. Secondly, it can be widely tested in other context, such 
as the information quality of baidu.com. From the result of our research, we noticed four factors has signification effect on the 
perceived information quality. And it can be deeply explored the relative importance by comparing their effects in future 
research.  
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ABSTRACT 

Data mining has been widely used for knowledge discovery from large amount of data. In this paper, clustering analysis is 
applied to Taiwan government open data platform (DATA.GOV.TW), segmenting the real estate data so as to understand the 
real estate market structure in Taiwan. This paper use design science research methodology (DSRM) as research method. The 
result provides valuable insights into market structures in Taipei City that has limited addressed in past research and 
contributes to real estate agencies and practitioners an insight-seeking approach that they can follow to generate values from 
data. 

 

Keywords: Cluster analysis, data mining, design science research, real estate transaction. 
 

INTRODUCTION 
The advanced of information technology today allow enterprises to collect data that were impossible in the past and most 
enterprises today start to realize the importance of leveraging existing data on hands for competitive advantages. It holds true 
for real estate agencies in Taiwan. Taiwan’s open data platform accelerates the adoption of these needs for data. 
 
By nature, real estate is a type of product that is a long-lasting durable goods while also has a nature of investment. These 
characteristics make it very different from general merchandise. Traditionally, real estate industry values any information 
related to real estate products such as current status of buyer or seller (i.e. reason to buy or sell for a particular real estate), 
ownership and any transactional related information. Basically real estate agents make profits by broking sellers and buyers for 
real estate transaction. Equipping with critical information, real estate agents can act as a powerful intermediary between 
sellers and buyers and can expedite the process of transaction.  
 
However, buyers or sellers of real estate do not hold the same information as their real estate agents do. The advantage for real 
estate agents are mainly due to information asymmetry. Thus, there are many disputes happened among buyers and sellers of 
house and real estate agents during the transaction process. This information asymmetry and intransparancy not only reduce 
trust but also increase the rising house prices. This conflict indeed reflects the importance of openness and transparency in the 
real estate transaction information requested by general public. 
 
Taiwanese government expects to blasts real estate speculation through policy measures such as luxury tax, and real estate 
price disclosure. For example, to reduce information intransparency and asymmetry of real estate prices, Real Estate Value 
Laws was promulgated in 2011 and the general public is able to access timely and trustable information from governments now. 
The recent real estate policy reform in Taiwan along with the trend of open government data in the world have opened up 
many opportunities to researchers and industry practitioners for leveraging open government data to create more business 
value. This research aims to apply a data mining approach to analyze real estate market data of Taiwan, especially applying 
cluster analysis for better understanding of the real estate market structure in Taiwan. The findings from this paper can provide 
more insights about real estate market structures in Taipei City. This paper contributes to real estate agencies and practitioners 
an insight-seeking approach that they can follow to generate values from data. 
 
LITERATURE REVIEW 

Real estate transactions 
Traditionally, real estate marketplace in Taiwan lacks of providing transparent, sufficient and real time information to 
interested stakeholders such buyer or seller of real estate. As a result, real estate agencies often manipulate market information 
and hold uneven advantage over customers (buyers or sellers). Inevitably, more and more disputes happen among real estate 
agencies and customers during and after transactions. As times go by, the calls from general public for real estate reform has 
intensified. Consequently, the Real Estate Broking Management Act was enacted by congress in 1999 to order to raise the 
professionalism of the real estate agency industry and safeguard consumer interest in Taiwan. 
 
The ideal functions that real estate agents can provide to buyers and sellers are to create an efficient marketplace, reduce 
information search cost, and add moral hazard cost before and after transaction. Many scholars address about the relationship 
between real estate regulatory framework design and its market efficiency [8]. By nature, real estate products tend to be 
non-standardized and thus prices are determined on a case-by-case negotiation basis. In addition, the access to transaction data 
is often difficult, inaccurate or not real time. Today, majority of transactions in Taiwan are finished through real estate agents 
[1]. What bothers real estate buyers is that they neither could get accountable information from real estate agents nor could 
they acquired accurate information elsewhere. Information in transparency and asymmetry intensify the rising of real estate 
prices. Potential buyers of real estate suffer from high Misery Index. 
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Therefore, Taiwan government started to pay attentions to this information in transparency and asymmetry issues. For example, 
Taiwan’s Legislative Yuan has passed the review of “Real Estate Value Law”, which requires real estate buyers, real-estate 
agents and land administration agents register the actual transaction prices of properties within 30 days of deals being closed or 
face a fine. This Act was enhanced in August 1, 2012. Government and general public expect this Act would help real-estate 
transactions become transparent and a sound trading environment [10]. 
 
Data mining 

Data mining has been grown quickly as an important issue in the application area of database. The objective of data mining is 
to discover knowledge hidden in a large scale of data. Data mining help analyzes large amount of data, through automatic or 
semi-automatic approach, builds effective models and rules [2]. Some scholar considers data mining as a process of searching 
and analyzing data to find the useful information hidden in the data [3]. Other scholars refer data mining to knowledge 
discovery from database, data warehouse, or other forms of large data storage. It extracts meaningful knowledge, including 
patterns, relationships or changes. From technical perspective, it refers to different forms and approaches of extracting 
information and knowledge from large volumes of data, which may include data visualization, machine learning and statistical 
techniques [4].  
 
From business perspective, data mining is expected to extract potential, hidden and useful knowledge, pattern or trends from 
large volumes of daily transaction data. Today many governments start to promote open data policies in hopes that business 
and general public may use their innovations and capabilities to identify meaningful and valuable information. However, 
limited empirical researches are found in literatures about applying data mining techniques onto real estate transaction data.  
 
Cluster analysis 

Cluster analysis is a statistical classification technique used to reveals patterns, relationships, and structures in large volumes of 
data in which data are divided, based on similarity into different groups such that data in a cluster are homogeneous while 
heterogeneous between groups. Cluster analysis can identify classification rules in a seemingly messy data. Cluster analysis is 
useful for market structure analysis: identifying groups of similar products according to competitive measures of similarity 
[11]. 
 
The advantage of using cluster analysis is that users do not need to have fully understanding about target being analyzed, and 
in that sense is purely data driven. In other words, anonymous data set can be split into groups without users’ understanding 
about data but purely rely on data. However, the disadvantage of this is that users cannot predict what kinds of clusters will be 
produced and consequently require users interpret the results by themselves [12]. 
 
Among the cluster techniques, K-means is a popular algorithm for cluster analysis in data mining, which was used by James 
MacQueenin 1967 [7]. K-means clustering starts with randomly selecting N observations as initial centroids for K clusters, 
which is also named “Center of Mass”. Then K-means algorithm assigns each of N data points to its closest cluster centroids, 
new clusters will be computed and produced. And then this iterative process start over again and will not finish until K-means 
algorithm finds a N clusters with minimized variance and a maximized variance among N clusters. The advantage of K-means 
is quick and easy. However, K-means method is not appropriate when size of data set is too big or its density is too diverse. In 
addition, K-means clustering requires users to specify numbers of clusters to be developed. For example, when a user specifies 
N groups, then K-means algorithm would randomly select K data points as initial centroids, and this iterative process will not 
end until all N clusters reached to the conditions as mentioned earlier. In other words, K-means is an iterative process 
searching for center of mass for each cluster. 
 
Ward’s method, also called Ward’s minimum variance method, is another popular algorithm for cluster analysis, especially 
applied in hierarchical cluster analysis, which was proposed by Joe H. Ward Jr. in 1963 [5]. Initially, Wards method treats 
every single data points as a clusters, and then at each step find the pair of clusters are merged according to the variance within 
clusters after merge (within cluster variance). The key difference between K-means algorithm and Ward’s method is that the 
former requires users to specify K-value, the number of groups while Ward’s method automatically specify number of groups 
based on the minimized objective function, which is the minimized total within-in variance. 
 
RESEARCH METHOD 

Peffer et al. (2008) developed the Design Science Research Methodology (DSRM), which constitutes a process model based 
on repeated examination, includes six steps: problem identification and motivation, defining the objectives of a solution, 
design and development of the artifact, demonstration of the artifact, evaluation of the artifact, and communication of the 
research.  
 
This study makes use of the DSRM methodology developed by Peffer et al. to define the project objectives from a business 
perspective and then decide the data mining problem to be solved. Data mining processes include data sampling, feature 
selection, analysis and process, attribute change, model building and evaluation. Demonstration and Evaluation steps mainly 
validate the outputs from data miming. The accuracy can be measured through comparing the learned pattern in training set 
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with that of test set. Finally, the learned and validated knowledge will be applied in business as planned. The impact on 
business is collected and communicated, which completes the cycle of data mining. 
 

CommunicationContributionResult AnalysisResearch DesignIntroduction/Literature Review

Identify 
Problem and 

Motivate

Defining the 
Objectives of a 

Solution

Design and 
Development Demonstration Evaluation Communication

Figure 1. Research Process 
 
Identification problem and motivate, and defining the objective of a solution, has described in the introduction section. Real 
estate transaction data have owned by real estate agencies and has not been opened to general public until August 1, 2012 
requested by government. The objective of data mining is to identify hidden valuable information from large amount of 
transaction data. This research aims to understand real estate market structure in Taipei City. Cluster analysis is applied to 
identify groups of similar products according to competitive measures of similarity from government open data. The result will 
provide insights into market structures in Taipei City.  
 

The data used for this research is acquired from Taiwan’s government open data platform (DATA.GOV.TW) which contains 
more than 1,890 data sets with wide and diverse subjects of database such as transportation and distribution, real estate 
transaction, price and consumption, environment monitor data, and etc. Owing to the regional genetic characteristics of real 
estate transaction data, it is believed that the analysis of total cities will be hard to interpret. Thus, the research only uses the 
transaction data of Taipei City as the data mining target. There are 1,415 records available for data mining analysis. 
 

RESEARCH DESIGN 

Raw data is not mainly designed for analysis but for operations so it is not always easy to identify the relationship directly 
from raw data. Therefore, to make data mining a more insightful tool, this research takes more efforts on pre-processing step, 
including variable selection, data cleaning, data transformation, which will be explained in the following sections [6].  
 

The dataset used includes 25 variables but not all of them are used in this research. To select the candidate variables for cluster 
analysis, this research first exclude the irrelevant and redundant variables. The candidate variables for analysis includes 
OBJECT OF TRADE, TOTAL FLOOR AREA TRANSFERRED (Square Meters), Type of Building, Completion Data of 
Building, TOTAL PRICE, UNIT PRIC of BUILDING (Per Square Meter). The candidate variable will be reduced based on the 
level of importance after each cluster analysis is conducted. 
 
Data cleaning removes incomplete, inaccurate, irrelevant record, or irregular outliers from database and include only necessary 
data. In the data set, object of transaction contains land house, and car park. Land use zoning includes industrial land, farming 
land, cemetery and residential land. This research only keeps house as object of transaction and exclude land and car park in 
our analysis as they irrelevant to the objective of this research. 
 
To make raw more readable and easier for analysis, the raw data is “cleaned” in the data cleaning step so that outliners are 
removed. Several variables are transformed to become new variables. For example, the date of building being completed is 
shown as “1020609” in data set. We first extract 102 from raw data to represent Taiwan Year and subtract it from current year 
to create “AGE of BUILDING”. This year is 103 in Taiwan year so the age is “1” in this case. The unit of “Floor Area 
Transferred” is converted from “Square Meter” to “Ping”, a unit of the size of buildings in Japan, Korea and Taiwan. One ping 
is equivalent to 3.3058 square meters. This transformation is more suitable for communications in Taiwan. An extended 
variable is thus created to serve this purpose. After the data preparation step, there are 346 records available for data mining 
analysis. 
 
The aim of this research is to identify the grouping relationship of the real estate product and price and thus apply cluster 
analysis to actual price registered data of Taipei City. After data preparation step, the processed data set is different from the 
original ones. The first step of cluster analysis is to determine the objective and variables to be included in the analysis. This 
research follows a two-stage cluster analysis. First, Ward’s method is used to determine the number of clusters. Second, Ward, 
Average and Centroid are three algorithms used to build the model for cluster analysis. In addition, based on the number of 
cluster suggested by Ward’s method. This research also takes a further step to fine-tune the number of clusters. In addition to 
the use of two-stage approach, this research bases on importance level variables to select variables. Many candidate models are 
created, compared and consequently final candidate model that is meaningful and interpretable is identified and chosen as final 
model. This searching process is iterative and often time consuming.  
 

RESULT ANALYSIS 
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This research applies cluster analysis techniques in analyzing pre-processed data of Taipei City. The variables included in the 
first data mining model includes object of transaction, FLOOR AREAs transferred, BUILDING TYPE, AGE OF BUILDING, 
TOTAL PRICE, UNIT PRICE (unit: ping). At each model building process, variables are reduced to develop new models. 
After many modeling, the final model show better meaningful results. Three variables are included in this final model: AGE of 
BUILDING, FLOOR AREA, and TOTAL PRICE. All of them have high level of importance, reflecting the these are most 
important factors considered by buyers or sellers of the house. The results of cluster analysis for Taipei City is shown as 
follows.  
 
The characteristics of cluster analysis of Taipei City are shown in Table 1. Age of Building, Floor Area (unit: Ping) and Total 
Price came out as the most important criteria. The final model results of cluster analysis for Taipei City suggest 5 clusters. 
Cluster 4 contains more records than that of the rest, which has a total of 154 records, weighing around 45% of total sample 
size. It shows lower price with middle range of housing space is popular despite the house is aged. Cluster 1 contains least 
records- only 5 records are included, equal to 1% of total sample size. The total price of aged young and area small is close to 
that aged old and area medium, referred to Cluster 3 and 4, which means it could be the same cluster in the process of cluster 
analysis. 
 

Table 1. Cluster analysis of Taipei City 

Segment ID Age of Building Floor Area (ping) Total Price 

1 34.60 79.16 57,953,240 
2 15.85 52.71 41,226,875 
5 31.09 37.87 24,721,804 
4 37.41 25.13 11,691,419 
3 12.30 15.72 10,596,030 

 
CONTRIBUTION 

It is important to illustrate what data mining discovers from data in a way that everyone can possibly understand, and 
efficiently interpret implications behind data and help end users to make better judgment and timely decisions. In the 
evaluation stage of Data mining, data miners should prove (1) results from common sense; (2) possible results and make 
efforts to interpret; (3) results that are not clear and hard to evaluate or leave to end users for further explorations. 
 
In the process of analysis, this study attempts to include different variables to explore the possible cluster structure existing 
within transaction data, identify cluster relationship and finally interpret findings. Cluster analysis is an unsupervised learning 
algorithm that requires careful variable selections and multiple trials in order to identify a cluster relationship that makes sense.  
 
In the experiment design, this study consolidates the real estate open data of Taipei City, filters out seven variables as 
candidates for cluster analysis in order to run cluster analysis for Taipei City. Meanwhile, in variable selection process, each 
model adjusts its input variables for cluster analysis according to level of importance derived from data. 
 
We believe this study has demonstrated the good use of the real estate open data provided by Taiwanese Government in the 
area of data mining, especially the cluster analysis, and provided the market structure results that are insightful.  
The contribution this study makes to practice is threefold as following:  
 Offered a holistic view of market structure insights to house buyers, sellers and real estate agents, breaking the barriers that 

real estate agencies hold up information on their side. 
 Provided industry with a business direction and data mining approach to leverage its own data. Real estate companies can 

compare their cluster analysis results with that of this study so that they can quickly understand how they perform, identify 
sales gaps, and discover new opportunities at different segments within market structure. 

 Set a new model for utilizing government open platform for data mining the real estate open data and provided insights into 
how to leverage big data opportunity created by government for business value. 

 

CONCLUSION 

Data mining is a rapid growing area that produces many research reports, new systems or prototyping development. For 
example, many new applications based on early data mining researches and a wide array of algorithms have gradually unlock 
the value of data residing in database. The diversification of data mining approaches, including machine learning and statistical 
researches, multiply the efficacy of advanced knowledge discovery. Cluster analysis is widely used across different fields; 
however, there is no universal agreed criteria justifying the results produced by cluster analysis. Thus, selecting a proper 
criteria to evaluate cluster analysis is critical. However, using cluster analysis for market structure analysis in Taiwan is 
received limited attentions in real estate research.  
 
This research acquires the real estate actual price registered data from the government open data platform, applying cluster 
analysis to explore the data of Taipei City and includes experience from real estate agency into consideration. The results show 
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that AGE OF BUILDING, FLOOR AREA (unit: Ping) and TOTAL PRICE reflect different nature and meanings in different 
geographic areas. For example, there is a unique cluster identified in this research, which have average small floor area with 
very high unit price and are located in the prime area within Taipei City.  
 
Including opinions from experienced professional from real estate industry helps define the evaluation criteria as well as result 
interpretation. Future researchers may consider include more market information to better adjust evaluation criteria so that the 
research results will be more value added. In addition, it is suggested to use different data mining techniques to analyze real 
estate transaction data (total market data), which will enhance efficacy of government policy, create more values for businesses 
as well as general public, and eventually reach a win-win situations for all stakeholders.  
 
While much has been learned in the present research, much remain to be done. Currently, Taiwan is ranked 16th most densely 
populated country in the world. The population of Taipei city represents 11% of total population and contributes more than 
27% of total value of transactions, which shows the importance of capital. Together with the New Taipei City, they make up 
the Taipei Metropolitan Area, which has a total population of 6.53 million, 28% of total population or represents 43% of total 
value of real estate transacted. Therefore, it is worth further including New Taipei City into future research. Furthermore, while 
this paper focus on using cluster analysis, a unsupervised classification approach, to group a set of real estate transactions 
(objects) and find whether there is some relationship between these transactions (objects), it is would be interesting for further 
researcher to apply supervised classification methods to open real estate data (new objects) to predict which group a new 
transactions (new object) belongs to. 
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ABSTRACT 

While active buyers can bring a firm stable income, their perceptions of service quality can help the firm improve its service. 
This investigation identifies five factors that influence service quality for queuing customers. This investigation also identifies 
the causality relationships among five factors that influence service quality. Tangibility and responsiveness should be foci for a 
service company hoping to change customer perceptions to service quality. Tangibility directly enhances responsiveness and 
assurance. Tangibility indirectly enhances reliability and empathy. Moreover, responsiveness enhances assurance and empathy. 
Responsiveness directly enhances reliability. Through enhancing responsiveness and tangibility, customers should develop 
good feelings regarding service quality. 
 
Keywords: Service industry, waiting line, service quality. 
 

INTRODUCTON 

Some successful service companies have demonstrated that customers can actually be attracted by a queue [1]. However, 
service quality seems irrelevant to the queue, while its effects on queuing customers deserve study. The fact that a customer is 
queuing to make a purchase in a store implies a degree of loyalty, as well as some certainty of income when that customer 
makes payment. Accordingly, it is worth verifying how that customer perceives service quality. Through analyzing perceptions 
of service quality in queuing customers, this investigation can better understand the psychology of queuing customers [2-7]. 
Dissatisfied customers will not queue to make a purchase [5] [8-12]. To identify queuing customer perceptions to service 
quality, this study administers a questionnaire to survey queuing customers. A pre-test has verified the questionnaire reliability 
and validity. 
 
The remainder of this paper is organized as follows. Section 2 reviews the literature. Section 3 then details the research method 
and proposed questionnaire. Subsequently, Section 4 describes the analytical results. Finally, Section 5 describes conclusions. 
 

REVIEWS 

Service characteristics and other factors, such as service flows, expectations of satisfaction, service environments, and even 
encouragement from friends, can cause queues. Notably, service flow comprises the steps involved in service provision [13-15]. 
Efficient service flow can help front-line workers provide satisfactory services in a timely manner that minimizes the need for 
queuing, while inefficient service flow can generate queues. Significantly, customers may willingly queue for a service to 
derive associated satisfaction. For instance, customers will line up early to avoid missing out when a service company offers a 
promotion on certain products. Furthermore, all customers must wait when timely service cannot be provided [14] [16]. 
 
If a customer is willing to join a queue, the service provider has a better chance of increasing revenue. Service companies thus 
should target queuing customers with promotions during pre-process waiting ([17-19]. Company products, brands, and 
corporate image can all provide sound reasons for customers to queue, but service quality also encourages customer to queue. 
Customers can form negative perceptions of a company if it provides poor quality service. However, previous investigations 
have not adequately studied the quality of service provided to queuing customers [20-22]. 
 
Previous studies have provided standards for verifying customer satisfaction with service quality. Companies can verify service 
quality by comparing consumer satisfaction with service quality before and after service provision. Restated, customer 
assessments regarding their satisfaction with service quality can be adopted to measure their perceptions of wait experiences 
before and after queuing [23]. Among these studies, five dimensions — tangibility, reliability, responsiveness, assurance, and 
empathy ([24-27]) — are summarized to assess the influence of customer satisfaction in different sectors. 
 

RESEARCH METHOD 

The questionnaire comprises three parts and has been modified using pre-testing. The first part, dealing with the service quality, 
comprises 21 questionnaire items modified from literatures [28-30]: tangibility, reliability, responsiveness, assurance, and 
empathy (Table 1), to clarify waiting consumer perceptions to service quality [28-29] [31-32]. 

 
Table 1 Question Items 

Dimension Q.No Item 

Assurance 

CS-06 The service sector has provided satisfactory service on my first visit. 
CS-08 The service sector can provide the services they promise. 
CS-07 The service sector enthusiastically solves problems when they occur. 
CS-05 The service sector delivers on its promises in a timely manner. 

Responsive CS-18 Employees offer attentive service. 
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ness CS-21 Employees show good willingness to help customers. 
CS-19 The company provides timely service. 
CS-20 Employees provide prompt service. 

Empathy 

CS-14 The company offers all customers the same service. 
CS-16 Employees demonstrate understanding of my needs. 
CS-15 The trading hours of the shop suit my schedule. 
CS-17 The service sector has sufficient resources to meet customer needs. 

Reliability 

CS-09 The service sector provides perfect service. 
CS-10 Employees can tell me the exact timing of service provision. 
CS-12 Employees are reassuring. 
CS-11 The service sector is always well prepared to provide good service. 

Tangibility 

CS-02 The facilities of the service company attract me. 
CS-01 The service sector has up-to-date equipment. 
CS-03 Employees dress well. 
CS-04 Attractive additional services are offered, such as: after-sales service. 

 
Samples are obtained from locations in Taiwan that are well-known for queuing. This study selected respondents standing as 
they waited in front of restaurants and snack shops that are famous for long queues of customers. This investigation selected 25 
companies, including 15 restaurants (four branches of Din Tai Fung and 11 small restaurants) and ten snack shops (e.g. 
Foyishan, Kobayashi, etc.). Twelve of the sampled companies were located in northern Taiwan, five in central Taiwan, and 
eight in southern Taiwan. The completed questionnaires are analyzed using SPSS Statistics™ version 18.0. Additionally, the 
hypotheses are checked using SPSS AMOS™ version 18.0. Of the 478 responses, 421 were valid. The sampling results show 
that male respondents (49.4%) display almost the same results as female respondents (50.6%). Additionally, a sample size 
exceeding 400 is good for causality relationship analysis. 
 

RESEARCH RESULTS 

Analytical results indicate that 208 males (49.4%) and 213 females (50.6%) responded to the questionnaire survey. Most of the 
respondents ranged from 21-25 years old (35.5%) (Table 1). Of the 421 respondents, 187 (44.4%) were from northern Taiwan, 
109 (25.9%) were from central Taiwan, 115 (27.3%) were from southern Taiwan, and ten (2.3%) were from eastern Taiwan. 
The proportion of respondents willing to wait 30 minutes for their favorite goods was 359 (85.27%). 
 
This section verifies the causality relationship among tangibility, reliability, responsiveness, assurance, and empathy using the 
structure equation model. The question items CS-04, CS-09, CS-12, CS-14, CS19, and CS-05 are eliminated from the rest of 
analysis because of low factor load. The internal structure fit reveals the qualification of five dimensions (Table 2). The 
average variance extracted for each factor exceeds 0.5 [33]. Furthermore, the reliability and composite reliability of each 
dimension exceeds 0.7 [33]. All individual item reliabilities of each questionnaire item exceed 0.5. Table 3 shows discriminant 
validity. All constructs are valid. 
 

Table 2 Internal structural fit 

Latent Variable Q.No individual item 
reliability 

composite 
reliability 

average 
variance 
extracted 

Tangibility 
CS-01 0.615 

0.817 0.698 CS-02 0.676 
CS-03 0.504 

Empathy 
CS-17 0.658 

0.846 0.648 CS-15 0.507 
CS-16 0.780 

Responsiveness 
CS-21 0.520 

0.796 0.565 CS-20 0.619 
CS-18 0.557 

Assurance 
CS-08 0.716 

0.856 0.665 CS-06 0.596 
CS-07 0.684 

Reliability CS-10 0.578 0.746 0.595 CS-11 0.612 
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Table 3 Discriminant Validity 
 Tangibility Responsiveness Reliability Assurance Empathy 

Tangibility 0.698     
Responsiveness 0.144 0.565    

Reliability 0.053 0.371 0.595   
Assurance 0.162 0.498 0.401 0.665  
Empathy 0.085 0.484 0.216 0.353 0.648 

 
Finally, the analytical results reveal tangibility as the main concern of consumers. Tangibility positively and directly influences 
responsiveness. Tangibility positively affects assurance both directly and indirectly. Tangibility also indirectly affects reliability 
and empathy. A service company should focus on the provision of attractive tangible services. Additionally, if a company 
provides queuing customers with a sense of responsiveness, they will perceive it as reliable, secure and empathetic. Employees 
should be trained to provide timely and active service. Reliability directly enhances assurance. A company should cultivate an 
image of being able to provide good quality service. 
 

CONCLUSION 

Queuing customer perceptions of service quality are important to discuss, because customers willing to queue represent actual 
buyers. A service company must retain actual buyers through providing good service quality. Identifying the importance of 
each factor that influences service quality, service companies can adopt marketing strategies to help retain buyers. This study 
designed a questionnaire that it administered to queuing customers in front of 25 restaurants and snack shops in Taiwan that 
were noted for frequent long waiting lines. This study identified a causality relationship among five factors of service quality: 
tangibility, reliability, responsiveness, assurance, and empathy. A service company that regularly has long queues should focus 
on improving its tangibility and responsiveness. Improved responsiveness and tangibility should give customers the impression 
of good service quality. 
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ABSTRACT 

This research explores how social factors affecting consumer purchase intention in social commerce. It is generally agreed that 
social impact can influence consumer buying behavior. This paper presents a research model comprises four research 
hypotheses with four constructs, including informational social influence, conflict, competence, and purchase intention. The 
results of the empirical study suggest that informational social influence is critical in ensuring competence and conflict is the 
major factor contributing to purchase intention. The findings of the study provide useful insights into how online merchants 
can reinforce customer engagement behavior and so as to improve consumer competence and in turn foster purchase intention 
in social commerce. 
 
Keywords: Social impact, self-determination, informational social influence, conflict, competence, purchase intention. 
 

INTRODUCTION 

Social commerce is rapidly emerging as an extension mode of e-commerce, primarily due to the increased popularity of social 
networking sites (SNS) such as Facebook, LinkedIn, and Twitter. These social media provide functions (such as Facebook 
“Like” button, “Share” button, and “Comment”) for users to easily share information with their friends or visitors. By sharing 
shopping information, product knowledge, or purchasing experience among social network members, consumers can make 
more informed and accurate purchase decision [1], so that online purchase intention can be created. Because social network 
can help an online merchant develop its online social marketing strategy and enhance the competitive advantage by having a 
vivid impact on its product and service offerings, customer relationships, and operational performance [1], creating 
commercial activities in social network environment to promote purchase intention has thus become a common practice [2]. 
 
To promote the purchase intention of using social commerce sites, it is of strategic importance for the online merchants to 
understand those factors relating to social impact that affect the consumers’ intention. Existing research has focused on 
modeling all the factors under investigation as precursors or independent variables that directly affect the purchase intention of 
social commerce. Research on consumer purchase intention in social commerce has examined electronic word-of-mouth 
(eWOM) and trust [3] [4]. Few studies have examined the social impact of eWOM consistency/inconsistency among 
customers that affect individual’s self-determination and purchase decision, despite being an important issue in online review 
research [5]. It is generally believed that individuals look for other customers' online reviews on SNS to reduce uncertainty and 
their perceived competence related to purchase decision and intention will be increased accordingly. 

 
SNS provides a communication channel for information exchange or knowledge transfer in online environment. Since the 
amount of eWOM in social network, a social impact model, is often in large scale [6], it is possible to show information 
consistency (i.e., informational social influence) or information inconsistency (i.e., conflict) in online shopping context. As the 
stimulus–organism–response (S-O-R) model dictates, environmental cues act as stimuli that affect an individual’s cognitive 
and affective reactions, which in turn affect behavior [7] Consequently, the current study draws on the social impact theory, 
supplemented by the consumer self-determination, to examine what informational influence can reinforce feelings of 
competence and enhance purchase intention in social commerce sites. Both social impact and self-determination are major 
perspectives which facilitate intrinsic motivation and behavioral intention by supporting individual’s innate psychological 
needs [8] [9]. 

 
To address this issue in social commerce, this study employs the S-O-R model in environmental psychology to illustrate how 
online social impact, the elements of social networking environment, influence consumers purchase intention on the website. 
Social impact features are used to measure information consistency/inconsistency influence derived from consumer 
communication in SNS. Then, this study looks into how competence mediates the influence of informational social influence 
on consumer purchase intention. To verify this research model, an empirical study of Taiwanese consumers of social commerce 
sites was conducted. 

 
In the following sections, Section 2 presents theoretical framework and hypothesis development. The data collection method 
and research design are described in Section 3, and the study findings are presented in Section 4. Finally, Section 5 provides a 
discussion of the results, and Section 6 concludes the paper and offers directions for future research. 
 

THEORETICAL FRAMEWORK AND HYPOTHESIS DEVELOPMENT 

Social commerce has emerged as a new model of e-commerce by combining social networking with online shopping to elicit 
consumer attitude and purchase intention toward the brand/product. Consumer purchase intention is the major factor in terms 
of understanding individual’s subjective preferences for purchasing products; it can be used as a critical index in predicting 
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consumption behavior [10]. To explore the extrinsic influence and intrinsic motivation for online shopping behavior, this study 
extends the S-O-R model [7] based on social impact and self-determination perspective. The S-O-R framework lays the 
foundations for the research model and provides a structured view of the factors that influence the intention to purchase 
products in social commerce platforms. The present study focus on two categories of customer-to-customer environmental 
stimuli (informational social influence and conflict) that may influence the participants’ organismic perception (competence), 
which lead to participants’ positive response (purchase intention). 
 
As a fairly high level of product uncertainty, ambiguity, or unfamiliarity, many consumers tend to read online messages about 
others’ evaluations before making purchase decisions. Thus, informational social influence affects in the consumer 
decision-making process as well [5]. Such informational influence was found to have a positive influence on buyer behavior 
[11]. Informational social influence refers to the influence to accept information obtained from others as evidence about reality 
[12]. It can be considered as a learning process in which a person observes the experience of early adopters in social network 
and decide whether or not to buy a product [13]. It is thus hypothesized that: 
Hypothesis 1. Informational social influence is positively related to purchase intention 

 
In the real world, consumer self-determination has been greatly enhanced due to abundant information [14]. Following the 
suggestion of Sweeney et al. [15], eWOM increases a recipient’s competence and this effect is stronger when messages are 
useful. Such information consistency will be further reflected as a positive influence on one’s own competence. It is thus 
hypothesized that: 
Hypothesis 2. Informational social influence is positively related to competence 

 
Developing with SNS, here comes more and more opportunities of interaction and conflict is unavoidable in the cyberspace 
[16]. Conflict refers to the awareness of differences in viewpoints and opinions pertaining to the purchasing task. In general, 
the disagreement between posted reviews highlights pros and cons of a product that reflect product information disclosure 
from customers. The perceived usefulness of conflicting reviews has been found to be an important antecedent of consumers’ 
intent to comply with a review and to affect purchase intention [17] [5]. It is thus hypothesized that: 
Hypothesis 3. Conflict is positively related to purchase intention 

 
Prior research has shown that competence, a self-determined motivation, is an antecedent to reinforcing intention to act and 
facilitating engagement in activity [18] [19]. Competence refers to the belief that one can efficaciously interact with his 
environment to feel competent in achieving desired outcomes [8]. Self-determined customers are more motivated, and they 
have a greater desire to purchase products [19]. In online shopping environment, others' evaluations could reinforce consumer 
competence to decide what is best for him. It is thus hypothesized that: 
Hypothesis 4. Competence is positively related to purchase intention 

 
RESEARCH METHOD 

To develop the survey instrument, a pool of items was identified from the literature for measuring the constructs of the 
research model. The items were to be measured on a seven-point Likert scale, ranging from ‘Strongly disagree’ (1) to ‘Strongly 
agree’ (7). The English version was developed first, then translated into Chinese, and then back-translated into English. When 
the back-translated English version was checked against the original English version, some questions were reworded to 
improve the accuracy of the translation. A pre-test was performed with three expert academics and four Ph.D. students on a 
questionnaire consisting of 14 items of the survey instrument for improvement in its content and appearance. Several online 
merchants’ Facebook fan page fans were contacted to help with the pilot-test of the instrument. Online questionnaire sampling 
is the major way in this study using mySurvey, which accepts only one response per IP address to avoid duplicate responses. 
434 samples were collected and the result of this survey was 297 effective responses. All of our respondents, social commerce 
users located across Taiwan, reported that they purchased products at least once through the social commerce site in the last 
year. 
 

RESULTS 

Structural equation modeling (SEM) with AMOS 17.0 was used to test and analyze the hypothesized relationships of the 
research model. SEM aims to examine the inter-related relationships between a set of posited constructs simultaneously; each 
construct is measured by one or more observed items (measures). SEM involves the analysis of two models: a measurement (or 
confirmatory factor analysis) model and a structural model [20]. The measurement model specifies the relationships between 
the observed measures and their underlying constructs, which are allowed to inter-correlate, and the structural model specifies 
the posited causal relationships among the constructs. With a confirmatory factor analysis, all items performed well and were 
thus retained in the model. The chi-square of the measurement model was significant (χ2 = 113.366, df = 71, p < 0.001), with 
the value of χ2 /df smaller than 2, indicating an ideal fit. An assessment of the measurement model suggests an acceptable 
model fit (GFI = 0.949; AGFI = 0.925; CFI = 0.984; NFI =0.959; RMSEA = 0.045). To assess the reliability of the constructs, 
composite reliability (CR) was facilitated. All of the composite reliability values, ranging from a low of 0.814 to a high of 
0.924. A variable’s squared multiple correlation (SMC) is the proportion of its variance that is accounted for by its predictors. 
The average variance extracted (AVE) was greater than 0.5 in all cases, meaning that the variance accounted for by each of the 
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constructs was greater than the variance accounted for by measurement error. In addition, an assessment of discriminant 
validity between the constructs supported the model fit. The overall fit of the structural model is acceptable, since all measures 
of fit reach an acceptable level (χ2 = 116.987, df = 72, p < 0.001; GFI = 0.948; AGFI = 0.924; CFI = 0.983; NFI = 0.957 
RMSEA = 0.046). All hypothesized relationships are supported. Informational social influence has a positive impact on 
purchase intention (H1: γ = 0.155, t = 2.704, p < 0.01) and competence (H2: γ = 0.307, t = 5.544, p < 0.001). Conflict is 
significantly associated with purchase intention (H3: γ = 0.255, t = 3.507, p < 0.001). Competence is significantly associated 
with purchase intention (H4: γ = 0.367 t = 6.176, p < 0.001). 
 

DISCUSSION 

It is not surprising that informational social influence displays a significantly positive effect on consumer purchase intention in 
Taiwan’s social commerce. The critical role informational social influence play in consumer behavior is supported by Bickart 
and Schindler’s [21] findings that consumer-generated reviews take on more weight than online merchants’ information in the 
formation of customer purchase intention in online shopping. The results also suggest that informational social influence will 
have an influence on one’s competence which will, in turn, affect one’s intention to purchase a product or service. In short, the 
competence of consumer choices depends on whether they get consistent eWOM messages in time to make the right buying 
decisions. 
 
Conflict is found to have a positive impact on consumer purchase intention. The result also suggests that consumers rely more 
on diversity information provided in the pre-purchase stage to make evaluations in the first purchase decision. This finding is 
noteworthy. It is well documented in the literature that there may be a bright side in the pre-purchase judgment [22] [23]. This 
phenomenon suggests that conflicting information may be more readily identifiable if consumers are properly involved in 
online reviews. This should put online merchants on alert that they must watch and understand what their customers’ argument 
diversity really value and offer consumer-generated contents and messages to the potential consumer. 
 
Theoretical implications 

With the development of the research model, the theoretical contributions of this paper to the literature are described as follows. 
The current study appears to be the first attempt to address the important issue of purchase intention development in the 
context of social commerce. First, a different perspective from social impact to self-determination and of how participants 
reacted in social commerce is proposed. The results of this study contribute to the development of literature relating to 
consumer purchase intention in social commerce. Specifically, although competence is an important opinion in the literature, 
noteworthy gaps remain in understanding its impact on online purchase intention [15]. We attempted to fill the gaps by 
identifying perceived competence and investigated how the proposed antecedent affects consumer purchase intention. 
Therefore, this study makes a theoretical contribution in incorporating informational social influence with competence and 
consumer purchase intention for investigating the social impact among social network members. Secondly, this study makes a 
theoretical contribution in incorporating information influence (consistency/ inconsistency) and purchase intention for 
investigating the consumer purchase intention. According to our findings, conflict is a positive force toward the realization of 
the brands/products. Such conflict may play a powerful role in improving their intention to purchase in social commerce site. 
 
Managerial and practical implications 

The findings of this study provide useful insights for online merchant marketers and marketing managers on how to build 
interactive online engagement and social influence environments to enhance the consumers’ competence in order to improve 
their intention to purchase product. First, consumers would conform to the majority opinion, online informational influence, in 
the context of online shopping. Accordingly, an online merchant’s social marketing campaign should enhance majority 
influence and give shoppers more incentive to spread the word to others to buy. Second, the study shows that online 
informational influence is a useful information source for consumers to compete for a specific purchasing. Finally, the finding 
highlights the bright side of conflict. This will encourage online merchants to face conflicts and resolve them in the social 
networking environment. Online merchants should recognize the potential of social customer relationship management (SCRM) 
and make business strategy with social media to increase customer satisfaction, loyalty, and retention. 
 

CONCLUSIONS AND FUTURE RESEARCH 

It is of strategic importance for an online merchant to understand the factors influencing the consumer intention to purchase in 
social commerce. The concept of our research proved to be an insightful approach for exploring issues related to social impact 
and self-determination in social commerce. The findings of the study provide some practical insights into how online 
merchants should reinforce their customer-to-customer communication so as to improve bandwagon effect and satisfy 
consumers’ needs for competence, in order to reduce perceived risk and enhance confidence in making decisions to purchase 
products in social commerce. 
 
Despite these contributions, this study suffers from methodological limitations typical of most empirical surveys. First, the 
findings reflect the setting of Taiwan’s social commerce marketplaces only. To address these inherent limitations, future 
research on cross-country study on various forms of SNS would be worth conducting to examine sectional differences in the 
development of social commerce activities. Second, the subjects were social commerce consumers in Taiwan. However, 
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differences in culture and lifestyle exist in different sectors and different parts of the world. Finally, for reasons of simplicity 
and focus, this study did not consider all variables. Further research may also explore whether other constructs, such as 
credibility of online reviews, brand fans or incentive/motivational mechanism [24-26], will affect consumer engagement 
among informational social influence, conflict, competence and purchase intention. 
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ABSTRACT 

As the proliferation of Internet, people getting used to search information online, consumers who need decision support for 
purchase also looking for advice through Internet, or ask for advice within virtual communities. In order to understanding the 
advice taking behavior provided by community members, this study tries to identify the antecedents of advice taking by 
normative social influence that is suitable in the context of virtual communities. The mediation layer, the informational 
influence utilizes to predict the consumers’ advice taking intention. Based on these two kinds of social influence, the 
investigation would be conducted by testing two factors in each kind of social influence: advice rating and consistency 
conceive as normative factors whereas advice quality and advisor credibility represent the informational influence. According 
to the results the factors of social influence both exert significant effects on the informational factors. In addition, the 
informational factors also have salient impacts on the advice taking.  
 

Keywords: Advice taking, informational and normative influence, virtual community. 
  

INTRODUCTUION 

 
In the generation of Web2.0, user generated content and virtual community (VC) raise great impact on our daily life. People 
getting used to search information online, consumers who need decision support for purchase also looking for advice through 
Internet, or ask for advice within virtual communities. In online contexts, some members who join a community seek 
information they need or ask for advice and help; some members who post article or information like share their knowledge, 
Virtual community is a place aggregated members that share common interest [1] and contain wide variety which ranges from 
those focused on economics and marketing to social networking and education, virtual communities influence universally on 
human behavior [2]. 
It is a trend that consumers would search for product related information online before purchase.  After the popular of VC, 
consumers are tends to look for others’ shared experience about the target product or asking shopping advice from VC’s 
members before or even in shopping. Therefore, understanding how these advice provided by others would be taken becomes 
an important topic in VC and marketing area. This study aims to understand the consumers’ advice taking behavior in virtual 
communities. Based on these two kinds of social influence, informational and normative influence, this study tries to identify 
the antecedents of advice taking. The investigation would be conducted by testing two factors in each kind of social influence: 
advice rating and consistency conceive as normative factors whereas advice quality and advisor credibility represent the 
informational influence. 
 

RESEARCH MODEL AND HYPOTHESIS 

Research model  
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Figure 18. Research model 

 
Normative and Informational Social Influence 

Social influence occurs after individuals’ interaction with others, and changes in their minds, emotions, opinions or behaviors 
[3]. Deutsch and Gerard [4] distinguished social influence into normative and informational influence. Informational influence 
is the extent that people “accept information obtained from another as evidence about reality” and may be derived from the 
power of the presenter if he/she is considered more authoritative and erudite on the topic in question [4]. In contrast, normative 
influence is defined as the influence on the individual to conform to the perceived expectations of one’s self, or of another 
person or group [4]. As past research suggested, this two influences would exert influence simultaneously or may dominated 
by one of them. In this study, normative influence posits as primary effect because of the VC context. When consumers asking 



Chou & Tang 

The Fourteenth International Conference on Electronic Business & 

The First Global Conference on Internet and Information Systems, Taipei, December 8-12, 2014 

225 

advice from VC, and then they may be encounter the normative influence from other members such as rating of the posting, 
the feedback from other member or many other posting related to the target product. These may induce normative influence 
and further change consumers’ mind to think these advisors are credible and their advices are believable and helpful.  
Thus, this study proposes following hypothesis: 
H1a. Advice rating has positive effect on source credibility. 
H1b. Advice rating has positive effect on argument quality. 
H2a. Advice consensus has positive effect on source credibility. 
H2b. Advice consensus has positive effect on argument quality. 
H3. Source credibility has positive effect on advice taking. 
H4. Argument quality has positive effect on advice taking. 
 

RESEARCH METHODOLOGY 

Data collection 

To assure the validity of the instrument, items were adopted from the prior research and modified to fit VC context. Partial 
least squares (PLS) method was used to test the research model and SmartPLS software was used for the PLS analysis. A 
web-based survey was conducted by recruiting volunteer from Internet users on online discussion boards of Taiwan. In this 
study, participants need to have experience of advice search in virtual communities they joined. A total of 124 useable 
responses were collected. Basic characteristic statistics of the respondents are shown in Table 1. There were 49 female 
respondents (39.5%) and 75 male (60.5%). Age distribution was primarily 21-30 years old (69.4.0%), followed by 31-40 years 
old (20.2%) and 15-20 years old (8.8%). In terms of education, most respondents had attained at least a bachelor’s degree 
(74.2%), followed by master or PhD degree (23.4%). Finally, most respondents were students (42.7%). 
 
Results 

 
Table 1: Respondent characteristics. 

Characteristic Number Percentage 
Gender Female 49 39.5 

Male 75 60.5 
Age 15-20 11 8.8 

21-30 86 69.4 
31-40 25 20.2 
41-50 1 0.8 
>51 1 0.8 

Education Junior high school 1 0.8 
High school 2 1.6 
Bachelor’s degree 92 74.2 
Master’s degree or PhD 29 23.4 

Industry Manufacturing 10 8.1 
Service 21 16.9 
Science and technology 14 11.3 
Education and research 9 7.3 
Financial institution 3 2.4 
Retail business 1 0.8 
Government 8 6.5 
Student 53 42.7 
Construction 1 0.8 
Other 4 3.2 

 
 
Reliability and convergent validity of the factors were estimated by composite reliability and average variance extracted (AVE) 
(see Table 2). The interpretation of the composite reliability is similar to Cronbach’s alpha, except that it also takes into 
account the actual factor loadings rather than assuming that each item is equally weighted in the composite load determination. 
Composite reliability for all the factors in our measurement model was above 0.88. The AVE values were all above the 
recommended 0.50 level [5]. In order to examine discriminant validity, this study compared the shared variances between 
factors with the AVE of the individual factors based on Fornell and Larcker [6]. As shown in Table 2, the AVE of the individual 
factors was larger than each of the shared variances between constructs and the discriminant validity was supported. 
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Table 2: Reliability, average variance extracted and discriminant validity. 
Construct CR AQ AR AT AC SC 
AQ 0.904 0.838     
AR 0.913 0.705 0.882    
AT 0.887 0.725 0.629 0.814   
AC 0.910 0.591 0.608 0.541 0.877  
SC 0.892 0.612 0.554 0.586 0.513 0.822 

Notes: 1. CR: composite reliability. 
2. AQ: advice quality; AR: advice rating; AT: advice taking; AC: advice consensus; SC: source credibility. 
3. Diagonal elements show the average variance extracted; off-diagonal elements show the shared variance. 

 
 
 

 
Notes: *p<0.05, **p<0.01, ***p<0.001; ─ Significant 

 
Figure 2: Structural model results 

 
 

CONCLUSION  

This study investigates informational and normative influence on consumers’ intention to take advice from VC. The results 
indicate the factors of normative influence (advice rating and consensus) exert significant influence on informational factors 
(advice quality and source credibility). As expected, normative influence has been induced in VC and further impacts on 
consumers’ attitude toward the provide advices and advisors’ credibility.  This indicates the normative power has dominated 
the social influence within VC context. Perceived higher informational influence would directly affect consumers’ decision, 
this result inconsistent with prior research. Based on informational and normative influence, this study empirically evaluates 
the antecedents and the mediators and has salient positive influence. This may offer practical suggestion for those pay attention 
to community marketing.    
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ABSTRACT 

Cross-cultural well-being is more critical to a social network service (SNS) development, since this kind of services need to 
help their users to builds social skills throughout the world. The purpose of this study is to investigate the antecedents of 
well-being and its effects on loyalty cross-culture differences between Sweden and Taiwan students on SNS. In the model, the 
well-being is divided into two formative second-order constructs: personal well-being and social well-being. personal 
well-being is driven by self-acceptance, autonomy, purpose in life, and personal growth, and social well-being is driven by 
positive relations with others and environmental mastery. A cross-cultural survey will be conducted to valid data from Sweden 
and Taiwan. The insights from this study will be expected to benefit social sellers in implementing more effective marketing 
strategies to foster brand loyalty. 
 

Keywords: Social network services, perceived interactivity, personal well-being, social well-being, loyalty 
 

INTRODUCTION 

Social network service is known as an Internet service. Through social tool, it creates meaningful and valuable relationships, 
including friendship, family, hobby, and activity [1]. With the development of Internet technology today, traditional Internet 
social tools which include chat forums and newsgroups [2] have invented many functions that are more useful for interactions. 
Such as blogs, fantasy environments, and social networks [3][4]. Among these functions, social network service is the most 
popular one and develops the most rapidly [2]. Especially Facebook, founded in 2004, advanced more quickly [5]. About 90 
percent of college students have the accounts of Facebook. Therefore, college students now highly used Facebook to expand 
interpersonal relationship and hobbies [6] However, the great developments of social network service make most of the 
industries work hard to run this type of platform in order to maintain the relationship with customers, get publicity, and have 
good reputations. As a result, the purpose of this research is to comprehend the factors which influence the loyalty of college 
students to social network service. 
 
After Ryff put forward the concept of that happiness is a beautiful life in 1982, Sachs、Layard and Helliwell submitted World 
Happiness Report in 2012. Because of the two reports, people gradually think highly of the importance of well-being. The 
range of well-being is so wide that many concepts explored from views of psychology [8][9][11], economy [12][10], and 
sociology [13][14] developed. The research of social network service rarely discusses well-being and it only sets subjective 
well-being as a single index [15][16][17]. However, the complexity of well-being needs multi-index notation which is 
adaptable to measure virtual on-line well-being. Besides, the theory of well-being is formed of the essential cultural belief of 
people [18][19]. In western society, people usually consider well-being as a personal feeling that is positive and subjective. On 
the other hand, people in oriental society regard well-being as a kind of mentally joy and comfort [20]. Owing to the 
differences of Eastern and Western culture, the well-beings of western society has been larger than eastern one [21]. 
Nevertheless, 40.4 percent of population around the world use the Internet and as the pace of life gets faster and faster with 
higher working pressures, people nowadays would like to recreate a more satisfying life as a “Second Life” through the 
Internet. Consequently, this research considers that real and virtual well-beings are different and intends to contrast the online 
Eastern and Western well-beings. 

 
Internet around the world has developed since 1993 and the users constitute from 0.3 percent to 40.4 percent of the world 
population in 2014 [22]. About 92 percent of the population in Sweden uses the Internet. According to Eurostat [23], the scales 
of using high speed broadband network in Sweden is the highest among Europe (87%). Almost half of Swede has Facebook 
account. In terms of the research, the main purposes of Swede to use Facebook are to show encouragement, let friends know 
that they are cared by the users, and visit profiles of friends. The secondary aims are keeping in touch with friends, viewing the 
status, and visiting friends of friends [24]. In addition, according to the investigation of Taiwan Network Information Center, 
TWNIC (TWNIC ,2014), the population that accesses the net is 77.6 percent of the population in Taiwan and people who use 
the broadband to surf the Internet apply social network the most often. The top three reasons of that 64.32 percent of 
Taiwanese use social network are understanding the statuses of friends (61.49%), killing time (33.43%), and sharing feelings 
(28.50%). Therefore, the functions people use are mainly looking through essays or news (70.46%), then posting photos or 
passages (42.64%), checking in (23.06%), and playing games (22.01%). In conclusion, Swede uses social network to connect 
interpersonal relationship, but in Taiwan, the major purpose is the amusement. As a result, the behaviors of using the Internet 
are different in the two countries. The research would like to explore the distinct interactive behaviors on social network of 
Eastern and Western in order to understand how they influence well-being. 

 
The past on-line study of loyalty primarily investigated customers and brand loyalty for marketing aspect [25][26][[27]. It 
considered satisfaction degree [28][29][30] and reliance [26][25][31] as the biggest index that affects the loyalty. However, 
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there are studies pointing out that satisfaction degree and reliance do not really promote the loyalty of customers [32][33][34]. 
This research considers the users use the social network to get more happiness in life. Therefore, this research hopes to 
improve the loyalty to social network of the users in the world by contrasting the distinctions of Eastern and Western culture. 
 

PROPOSITION DEVELOPMENT 

Cultural components：Individualism and collectivism 

Culture means a kind of standard that includes the truth, the goodness, the beauty and efficiency to discriminate different life 
styles [35]. In order to describe the distinctions of intercultural behaviors, customs, and values, individualism and collectivism 
are important standards [36][37]. Individualism is a type of slack social structure and everyone expectably takes care of 
themselves and their direct relatives [37].Collectivism is defined as a set of emotions about solidarity, faith, behavioral 
intention, behaviors, paying attention to others, cooperation, and cultivating affections with others [40][41]. 

 
Western culture is usually individualism. They consider themselves as an individuality that emphasizes personal demands. On 
the contrary, eastern culture usually belongs to collectivism. They highlight the benefit clusters [45]. In the different societies, 
although people are in a group, their emotions are independent and the well-being is a kind of subjective experiences. As a 
result, this research intends to contrast how Eastern and Western culture differences lead to distinct happiness of social network 
users and produce different loyalties to social network platform.   
 
Well-being 

Well-being means individuals follow the self-concluded standard to evaluate the quality of life, the best psychological function 
and experience [61][62]. Because well-being represents multidimensional model [63], it mainly relates to individual and social 
aspects [64]. Hence, this research divides well-being into two kinds of formative second-order construct : personal well-being 
and social well-being. First of all, personal well-being is a type of stable cognition and emotional experience that are produced 
by using self-concluded standard to value the qualities of their own lives [65]. Furthermore, social well-being is evaluating the 
situations and managerial capacity of an individual in the society [13]. According to the related definition of the past 
documents and after the discussions of the experts, this research classifies the model of psychological well-being that is 
defined by Ryff and Singer [63] into the two formative second-order construct of this research. The first-order construct of 
personal well-being includes self-acceptance, autonomy, purpose in life, and personal growth. On the other hand, the 
first-order construct of social well-being consists of positive relationships with others and environmental mastery. Hope this 
multidimensional model of well-being is able to explore how social network service influences the well-being of the users. 
 
Perceived interactivity 

Newhagen et al is the first person who raised perceived interactivity, which means the users make use of their own experiences 
and perceive the interactions between people to set up the presence in the society [55]. Interactivity is defined as a potential 
ability that measures the mass media and mutual communication between the sources of information and the receiving terminal. 
Accordingly, the users are able to accept the information from the technology passively and give feedback to change the 
process of further information. Therefore, the communication between the dispatcher of the information and the acceptor is 
allowed to have the exchange interaction. The documents indicates that interactivity is a multidimensional conception. Song 
and Zinkhan confirmed that executional factors are able to affect perceived interactivity and discovered that interactivity is 
capable of predicting the effectiveness of websites effectively. Hence, we use the five perspectives of perceived interactivity 
which were proposed by Yang: two-way communication, active control, content richness, synchronicity , and connectedness in 
order to investigate the influences of these interactivities on the well-being of the users in the social network service.  
 
The characteristic of two-way communication influences the message exchange among people and the explanatory ability to 
each other. The communication advances the discussions and expressions between users and enhancing the communication can 
improve the relationship with people. As a result, this research assumes the two-way communication of social network service 
helps the promotion of social well-being. Besides, two-way communication can improve the interpersonal communications 
between users and the one between users and websites. This feature makes the users experience the fun and stimulations of the 
service more easily. Therefore, two-way communication acquires more mentally satisfactions than one-way communication. 
Hence, we propose two-way communication of social network service affects personal well-being positively.  

Proposition 1a: Two-way communication of social network service affects social well-being positively.  

Proposition 1b: Two-way communication of social network service affects personal well-being positively. 

 

Active control can improve the controlling force of the users to their actions. The controlling experiences of the users toward 
social network advance the familiarity of the users to social network. Therefore, the exploring time of interpersonal 
relationship is shortened and the sense of identity of the community is strengthened. As a result, we assume the active control 
of social network service facilitates the promotion of social well-being. In addition, active control means making the users 
have the independent control toward social network service. Controllability or the feeling of things are controlled is considered 
as ideal personal psychological condition. The users are able to control the activities on the websites passively and then the 
conviction of self-efficacy of the users is enhanced. As a result, this lead to higher satisfactions. Therefore, we propose active 
control of social network service affects personal well-being positively.  
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Proposition 2a: Active control of social network service affects social well-being positively.  

Proposition 2b: Active control of social network service affects personal well-being positively.  

 

Content richness is the richness of the information provided by social network. Based on the perspective of that the 
characteristic of content richness promotes the sharing meanings and abundant discussions between users, and then enhancing 
the relationship of each other. Therefore, we assume the content richness of social network service affects social well-being 
positively. Besides, content richness can improve the understandability of the users to the content of multimedia, and it 
includes instant feedback, multiple clues, language variety, and personal focus. Because content richness can reduce the 
fuzziness of the message, it advances the understandability of the users and then produces good personal feelings. As a result, 
we propose the content richness of social network service affects personal well-being positively. 

Proposition 3a： The content richness of social network service affects social well-being positively. 

Proposition 3b：The content richness of social network service affects personal well-being positively. 

 

Synchronicity can advance the instant interactions between the users (e.g. conversations or message exchange), but it do not 
mean delaying or asynchronous. According to Media Synchronization, people can share more information in the same 
communicational environment (e.g. social network) and at the same time. Thus, the synchronism improves the interpersonal 
communications to enhance social satisfaction. As a result, we assume synchronism of social network service improves the 
promotion of social well-being. Besides, synchronism can also make the users move instantly and precisely. This feature lets 
the users receive the response from the receiving terminal immediately after inputting messages. Owing to the speed of the 
website, synchronism of the service connects the expectations of the users. The higher synchronism improves higher 
satisfactions of the users. Therefore, we propose the synchronicity of social network service affects personal well-being 
positively. 

Proposition 4a： Synchronicity affects social well-being positively. 

Proposition 4b： Synchronicity affects personal well-being positively. 

 

Connectedness can improve the connected feelings that are sensed and judged by the users in the interpersonal interaction. 
With the increase of the connected ways of sharing with each other, the joyful feelings of individuals to the society are also 
raised. Hence, we assume connectedness of social network service improves social well-being. In addition, connectedness is 
also able to help the development of empathy of the users in the interpersonal relationship and make the needs of human nature 
(e.g. love and respects) be satisfied. Therefore, the users increase the personal required motivation in the interpersonal 
relationship through connectedness of the service. As a result, we propose the connectedness of social network service affects 
personal well-being positively.  

Proposition 5a：Connectedness affects social well-being positively. 

Proposition 5b：Connectedness affects personal well-being positively. 

 
Loyalty 

Loyalty is a mentally promise [32] which means in a period of time, customers would go back to the same store or website 
when they need to. Loyalty is also defined as a future promise that the customers would purchase or persistently use a certain 
product or service. Social well-being is able to exploit the opinions toward the quality of life and improve the intimacy in the 
interpersonal relationship. Berry, Parasuraman, and Czepiel believed that establishing good relationship can increase the 
loyalty. Hence, if the users are in the specific environment (e.g. social network), they can have the positive emotions because 
of the good interactions between users. Then the loyalty is increased. In conclusion, this research proposes social well-being 
affects loyalty positively. 

Proposition 6：Social well-being affects loyalty positively. 

 

Personal well-being is the positive and subjective feelings of a person toward life experiences. When the users have a more 
cheerful experience than what they have expected, they would like to experience once again. Therefore, the emotions the users 
perceived affect loyalty greatly. To sum up, if the users acquire a positive emotional experience on social network, they are 
willing to try again and raising the loyalty. As a result, this research proposes personal well-being affects loyalty positively. 

Proposition 7：Personal well-being affects loyalty positively. 

 
CONCLUSION 

Social network services are becoming important tools for creating user second life to socialize and connect with others. The 
purpose of this study is to investigate the antecedents of well-being and its impacts on loyalty cross-culture differences 
between Sweden and Taiwan students to encourage further researches into how different cultural tendencies of users may react 
in different ways to SNS. Combining the concepts perceived interactivity and well-being, the study builds an integrated 
cross-cultural loyalty model. The results will reveal East-West cultural differences: the east (Taiwan) belongs to collectivism 
and the west (Sweden) is individualism countries. There are several implications as following. First, online well-being in the 
East is higher than in the West. Second, different interactivities are effects on well-being cross-culture differences between 
Sweden and Taiwan students on SNS. Third, two kinds of well-being constructs (personal and social) have different influences 
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cross-cultural loyalty on SNS. Finally, an integrated cross-cultural loyalty model can be effective to predict the impact on 
cross-cultural social network services. Therefore, these insights from this study could benefit social sellers in implementing 
more effective marketing strategies to foster brand loyalty.  

REFERENCES 

 
[1] Kwon, O., Wen, Y.X. (2010) ‘An empirical study of the factors affecting social network service use’, Computers in 

Human Behavior, Vol. 26, No. 2, pp. 254-263. 
[2] Amichai-Hamburger, Y., & Vinitzky, G. (2010) ‘Social network use and personality’, Computers in Human 

Behavior, Vol. 26, No. 6, pp. 1289-1295. 
[3] Amichai-Hamburger, Y. (2005) ‘Personality and the Internet’, The social net: Human behavior in cyberspace, pp. 27-55. 
[4] Amichai-Hamburger, Y., & Barak, A. (2009). ‘2 Internet and well—being’, Technology and psychological well-being, pp. 

34. 
[5] Anderson, B., Fagan, P., Woodnutt, T., & Chamorro-Premuzic, T. (2012) ‘Facebook psychology: Popular questions 

answered by research’, Psychology of Popular Media Culture, Vol. 1, No. 1, pp. 23. 
[6] Junco, R. (2012) ‘The relationship between frequency of Facebook use, participation in Facebook activities, and student 

engagement’, Computers & Education, Vol. 58, No. 1, pp. 162-171. 
[7] Ryff, C.D. (1982) ‘Successful aging: A developmental approach’, The Gerontologist, Vol. 22, No. 2, pp. 209-214. 
[8] Ryff, C.D. (1989) ‘Happiness is everything, or is it? Explorations on the meaning of psychological well-being’, Journal 

of personality and social psychology, Vol. 57, No. 6, pp. 1069. 
[9] Diener, E. (2000) ‘Subjective well-being: The science of happiness and a proposal for a national index’, American 

psychologist, Vol. 55, No. 1, pp. 34. 
[10] Diener, E., & Seligman, M.E. (2004) ‘Beyond money toward an economy of well-being’, Psychological science in the 

public interest, Vol. 5, No.1, pp. 1-31. 
[11] Park, N., Peterson, C., & Seligman, M.E. (2004) ‘Strengths of character and well-being’, Journal of social and Clinical 

Psychology, Vol. 23, No. 5, pp. 603-619. 
[12] Niedl, K. (1996) ‘Mobbing and well-being: Economic and personnel development implications’, European journal of 

work and organizational psychology, Vol. 5, No. 2, pp. 239-249. 
[13] Keyes, C.L.M. (1998) ‘Social well-being’, Social psychology quarterly, 121-140. 
[14] Pedersen, D. (2002) ‘Political violence, ethnic conflict, and contemporary wars: broad implications for health and social 

well-being’, Social science & medicine, Vol. 55, No. 2, pp. 175-190. 
[15] Pinquart, M., & Sörensen, S. (2000) ‘Influences of socioeconomic status, social network, and competence on subjective 

well-being in later life: a meta-analysis’, Psychology and aging, Vol. 15, No. 2, pp. 187. 
[16] Caplan, S.E. (2003) ‘Preference for Online Social Interaction A Theory of Problematic Internet Use and Psychosocial 

Well-Being’, Communication Research, Vol. 30, No. 6, pp. 625-648. 
[17] Gross, E. ., Juvonen, J., & Gable, S.L. (2002) ‘Internet use and well‐being in adolescence’, Journal of Social Issues, Vol. 

58, No. 1, pp. 75-90. 
[18] Christopher, J. . (1999) ‘Situating psychological well‐being: Exploring the cultural roots of its theory and research’, 

Journal of Counseling & Development, Vol. 77, No. 2, pp. 141-152. 
[19] Kitayama, S., & Markus, H.R. (2000) ‘The pursuit of happiness and the realization of sympathy: Cultural patterns of self, 

social relations, and well-being’, Culture and subjective well-being, pp. 113-161. 
[20] Spencer-Rodgers, J., Peng, K., Wang, L., & Hou, Y. (2004) ‘Dialectical self-esteem and East-West differences in 

psychological well-being’, Personality and Social Psychology Bulletin, Vol. 30, No. 11, pp. 1416-1432. 
[21] Sachs, J.D., Layard, R., & Helliwell, J.F. (2012) ‘World happiness report’, The Earth Insitute-Columbia University. 
[22] Internetlivestats. (2014,August 27) . Internet Users [Web analysis message]. available at 

http://www.internetlivestats.com/internet-users/#definitions  
[23] Yearbook, E.R. (2012). Eurostat. European Commission. 
[24] Denti, L., Barbopuolos, I., Nilsson, I., Holmberg, L., Thulin, M., Wendeblad, M., & Davidsson, E. (2012). Sweden's 

largest Facebook study. 
[25] Chaudhuri, A., & Holbrook, M.B. (2001). ‘The chain of effects from brand trust and brand affect to brand performance: 

the role of brand loyalty’, Journal of marketing, Vol. 65, No. 2, pp. 81-93. 
[26] Sirdeshmukh, D., Singh, J., & Sabol, B. (2002) ‘Consumer trust, value, and loyalty in relational exchanges’, Journal of 

marketing, Vol. 66, No. 1, pp. 15-37. 
[27] Srinivasan, S.S., Anderson, R., & Ponnavolu, K. (2002) ‘Customer loyalty in e-commerce: an exploration of its 

antecedents and consequences’, Journal of retailing, Vol. 78, No. 1, pp. 41-50. 
[28] Bhote, K. R. (1996). Beyond customer satisfaction to customer loyalty. AMA. 
[29] Kumar, S.A., Tamilmani, B., Mahalingam, S., & Mani, V.K. (2010) ‘Influence of service quality on attitudinal loyalty in 

private retail banking: an empirical study’, The IUP Journal of Management Research, Vol. 9, No. 4, pp. 21-38. 
[30] Greenlee, P., Reitman, D., & Sibley, D.S. (2008) ‘An antitrust analysis of bundled loyalty discounts’, International 

Journal of Industrial Organization, Vol. 26, No. 5, pp. 1132-1152. 
[31] Jin, B., Park, J.Y., & Kim, J. (2008) ‘Cross-cultural examination of the relationships among firm reputation, 

e-satisfaction, e-trust, and e-loyalty’, International Marketing Review, Vol. 25, No. 3, pp. 324-337. 

http://www.internetlivestats.com/internet-users/#definitions


Wu & Hsieh 

The Fourteenth International Conference on Electronic Business & 

The First Global Conference on Internet and Information Systems, Taipei, December 8-12, 2014 

232 

[32] Jones, T.O., & Sasser, W.E. (1995) ‘Why satisfied customers defect’, Harvard business review, 73(6), 88. 
[33] Stewart, T.A. (1997) ‘A satisfied customer isn’t enough’, Fortune, Vol. 136, No. 2, pp. 112-113. 
[34] Horppu, M., Kuivalainen, O., Tarkiainen, A., & Ellonen, H.K. (2008) ‘Online satisfaction, trust and loyalty, and the 

impact of the offline parent brand’, Journal of Product & Brand Management, Vol. 17, No. 6, pp. 403-413. 
[35] Shweder, R.A. (1999) ‘Why cultural psychology? ’, Ethos, Vol. 27, No. 1, pp. 62-73. 
[36] Schimmack, U., Oishi, S., & Diener, E. (2005) ‘Individualism: A valid and important dimension of cultural differences 

between nations’, Personality and Social Psychology Review, Vol. 9, No. 1, pp. 17-31. 
[37] Hoftstede, G. (1997). Cultures and organizations Software of the mind. Intercultural cooperation and its importance for 

survival, McGraw-Hill 
[38] Realo, A., Allik, J., & Greenfield, B. (2008) ‘Radius of trust Social capital in relation to familism and institutional 

collectivism’, Journal of Cross-Cultural Psychology, Vol. 39, No. 4, pp. 447-462. 
[39] Schwartz, S.H., Kim, U., Triandis, H.C., Kagitcibasi, C., Choi, S.C., & Yoon, G. (1994). Individualism and collectivism: 

theory, method, and applications.Individualism and collectivism: theory, method, and applications. 
[40] Hui, C.H. (1988) ‘Measurement of individualism-collectivism’, Journal of research in personality, Vol. 22, No. 1, pp. 

17-36. 
[41] Lebra, T.S. (1976). Japanese patterns of behaviour. University of Hawaii Press. 
[42] Triandis, H.C. (1989) ‘The self and social behavior in differing cultural contexts’, Psychological review, Vol. 96, No. 3, 

pp. 506. 
[43] Blue, J., Kapoor, S., Konsky, C., & Drager, M. (2000). Cultural comparison of American, Indian, Japanese, and Chinese 

Cultural preference to individualism–collectivism value sets. Paper presented at NCA, Seattle, WA, November. 
[44] Kapoor, S., Comadena, M., Blue, J., & Eguchi, M. (1999) Intercultural sensitivity: A comparison of American and 

Japanese value preferences. Paper presented at Intercultural Communication Association Convention, Louisville, KY, 
July. 

[45] Hofstede, G.H. (2001). Culture's consequences: Comparing values, behaviors, institutions and organizations across 

nations. Sage. 
[46] Woodworth, R.S. (1928). How emotions are identified and classified. 
[47] Bagozzi, R.P. (1980). Causal models in marketing. New York: Wiley. 
[48] Belk, R.W. (1975). ‘Situational variables and consumer behavior’, Journal of Consumer research, 157-164. 
[49] Bagozzi, R.P. (1980). Causal models in marketing. New York: Wiley. 
[50] Belk, R.W. (1975). ‘Situational variables and consumer behavior’, Journal of Consumer research, 157-164. 
[51] Belk, R.W. (1975). ‘Situational variables and consumer behavior’, Journal of Consumer research, 157-164. 
[52] Berry, L.L. (1969). ‘Components of department store image-theoretical and empirical analysis’, Journal of Retailing, Vol. 

45, No. 1, pp. 3-20. 
[53] Mazursky, D., & Jacoby, J. (1986). ‘Exploring the development of store images’, Journal of Retailing, Vol. 62, No. 2, pp. 

145-165. 
[54] Bagozzi, R.P. (1986). Principles of marketing management. Chicago: Science Research Associates. 
[55] Thorson, K.S., & Rodgers, S. (2006). ‘Relationships between blogs as eWOM and interactivity, perceived interactivity, 

and parasocial interaction’, Journal of Interactive Advertising, Vol. 6, No. 2, pp. 39-50. 
[56] Sherman, E., Mathur, A., & Smith, R.B. (1997). ‘Store environment and consumer purchase behavior: mediating role of 

consumer emotions’, Psychology & Marketing, Vol. 14, No. 4, pp. 361-378. 
[57] Thang, D.C.L., & Tan, B.L.B. (2003). ‘Linking consumer perception to preference of retail stores: an empirical 

assessment of the multi-attributes of store image’, Journal of retailing and consumer services, Vol. 10, No. 1, pp. 
193-200. 

[58] Stewart, A.L., Hays, R.D., ‘Wells, K. B., Rogers, W. H., Spritzer, K. L., & Greenfield, S. (1994). ‘Long-term functioning 
and well-being outcomes associated with physical activity and exercise in patients with chronic conditions in the 
Medical Outcomes Study’, Journal of clinical epidemiology, Vol. 47, No. 7, pp. 719-730. 

[59] Massari, P., & Passiante, G. (2006). ‘Customer satisfaction and loyalty in a digital environment: an empirical 
test’, Journal of Consumer Marketing, Vol. 23, No. 7, pp. 445-457. 

[60] Reichheld, F.F. (2003). ‘The one number you need to grow’, Harvard business review, Vol. 81, No. 12, pp. 46-55. 
[61] Diener, Ed(1984) ‘Subjective well-being’, Psychological Bulletin, Vol. 95, No. 3, pp. 542-575. 
[62] Ryan, R.M., & Deci, E.L. (2001) ‘On happiness and human potentials: A review of research on hedonic and eudaimonic 

well-being’, Annual review of psychology, Vol. 52, No. 1, pp. 141-166. 
[63] Ryff, C.D., & Singer, B. (1998) ‘The contours of positive human health’, Psychological inquiry, Vol. 9, No. 1, pp. 1-28. 
[64] Grantins, A., Sloka, B., & Jekabsone. (2012), I. municipality and inhabitants cooperations cooperation for well-being: 

Salaspils district case 1. 
[65] Raja, S.N., McGee, R., & Stanton, W.R. (1992). ‘Perceived attachments to parents and peers and psychological 

well-being in adolescence’, Journal of youth and adolescence, Vol. 21, No.4, pp. 471-485.  



Dai & Liu 

The Fourteenth International Conference on Electronic Business & 

The First Global Conference on Internet and Information Systems, Taipei, December 8-12, 2014 

233 

THE EFFECT OF INTERACTIVITY ON SNS USERS' LOYALTY: FLOW AND PRESENCE AS 

MEDIATORS 

Bao Dai, Hefei University of Technology, China, daibaohfut@126.com 
Yezheng Liu, Hefei University of Technology, China, liuyezheng@hfut.edu.cn 

 

ABSTRACT 

According to the stimulus–organism–response (S–O–R) paradigm, this study aims to understand how interactivity affects SNS 
users’ loyalty through user experience of presence and flow. Data collected from 242 respondents was analyzed with structural 
equation modeling (SEM). The results show that machine interactivity affects telepresence and flow, person interactivity 
affects social presence and flow, social presence affects flow and flow further affects SNS users’ loyalty. In addition, 
telepresence has a significant effect on social presence. 
 
Keywords: Social networking sites, interactivity, telepresence, social presence, flow experience, user loyalty. 
 

INTRODUCTION 

With the arrival of the Web 2.0 era, Social Networking Site (SNS) is experiencing rapid development around the world. In 
China, the number of SNS users reached 278 million in January 2014, accounting for 45 percent of the total amount of internet 
users [11]. SNS, as a service platform that enables users to maintain and expand their social networks, to gain and share 
information, and to obtain entertainment and recreation, has achieved great success, as evidenced by Facebook. However, 
building users’ loyalty is becoming more difficult due to the intense competition among SNS platforms and new social media, 
such as microblogging and so on.  
  
Previous researches have employed the expectation disconfirmation theory (e.g. [31]), the expectation confirmation model (e.g. 
[7]), the technology acceptance model (e.g. [38]), and the theory of planning behavior (e.g. [1]) to examine the factors 
affecting SNS user loyalty. These studies have verified that satisfaction, perceived usefulness, perceived enjoyment, perceived 
values, confirmation of expectation, subjective norm, and trust are the main factors influencing SNS users’ loyalty or 
continuance intention. Unfortunately, little research has examined the effect of interactive characteristics of SNS and users’ 
experiences of presence and flow on SNS users’ loyalty. Therefore, we developed a research model in this research based on 
the Stimulus-Organism-Response (S-O-R) paradigm to explore how interactivity affects SNS users’ loyalty via their presence 
and flow experience. 
 

THEORETICAL BACKGROUNDS 

 

Stimulus-Organism-Response (S-O-R) paradigm 

Mehrabian and Russell (1974) [26] first presented the Stimulus-Organism-Response (S-O-R) framework in the area of 
environment psychology. The S-O-R framework posits that environmental cues act as stimuli that affect an individual’s 
cognitive and affective reactions, which in turn affect the behavior. “Stimulus” is something that provokes action, such as store 
atmosphere and website characteristics. “Organism” refers to the individual’s cognitive and affective states, such as pleasure, 
arousal and dominance. “Responses” include attitudinal and behavioral responses, such as approach or avoid behavior. So far, 
many studies have adopted the S-O-R framework to examine the relationship between characteristics of online stores or 
websites and user responses (e.g. [20] [30]). 
 
Interactivity 

As the key advantage of new media, interactivity is defined as “the extent to which users can participate in modifying the form 
and content of a mediated environment in real time” by Steuer (1992) [35]. There are two kinds of interactivity: machine 
interactivity (human-computer interactivity) and person interactivity (social interactivity) [19]. Machine interactivity refers to 
the degree to which users can control the content, timing, and sequence of communication, experience the naturalness of Web 
navigation, and perceive the system's response to their input. Person interactivity presents the degree of social interconnection 
between users and other participants in the communication process via an online medium. 
 
Presence 

Presence represents this type of virtual experience, wherein “a person fails to perceive or acknowledge the existence of a 
medium in his or her communication environment and responds as if he or she would if the medium were not there” [25]. Two 
types of presence are proposed in prior research; i.e. telepresence and social presence. Telepresence or physical presence refers 
to “the extent to which one feels present in the mediated environment, rather than in the immediate physical environment” [35]. 
Social presence, on the other hand, has been defined as “the degree of salience of the other person in the interaction” [32], or 
the sense of “being with others” [18]. 
 
Flow 
Flow is a concept introduced by Csikszentmihalyi (1975) [12] originally. He defined it as ‘‘the holistic experience that people 
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feel when they act with total involvement’’ , characterized by concentration on the task at hand, a merging of action and 
awareness, a loss of self-consciousness, and a distorted sense of time, etc.[12]. Hoffman and Novak(1996) [19] defined the 
flow experience in a CME as the state occurring during network navigation, which is (1) characterized by a seamless sequence 
of responses facilitated by machine interactivity, (2) intrinsically enjoyable, (3) accompanied by a loss of self-consciousness, 
and (4) self-reinforcing. In the last few years, flow has been recommended as a possible metric of the online consumer 
experience (e.g. [21][27][37]). 
 

RESEARCH MODEL AND HYPOTHESIS DEVELOPMENT 

Following the S-O-R framework, we proposed our research model. As shown in Figure 1, this study operationalizes “stimulus” 
as the interactive features of SNS, “organism” as SNS users’ experience of presence and flow and “response” as SNS users’ 
loyalty. 
 
 
 
 
 
 
 
 
 
 
 

Figure 1 Research model 

 
Interactivity and presence 

A SNS with high machine interactivity enables users have greater sense of control over their actions and higher perceived 
responsiveness of the website, which facilitate SNS users develop a stronger sense of telepresence. In addition, SNS provided 
more and more communication tools to their users, which makes the synchronous and asynchronous interaction between SNS 
users become more convenient. As a result, users will be more likely to feel other communication partners are co-located 
within the same virtual space. So for, several studies have found the positive causal relationships between interactivity and 
presence [3] [30] [36]. Thus, we hypothesize that: 

H1: Machine interactivity will positively affect SNS users’ telepresence 
H2: Person interactivity will positively affect SNS users’ social presence 
 

Interactivity and flow 

Hoffman and Novak (1996) [19] proposed that the balance between skills and challenges and focused attention are 
prerequisites of flow experience. With more and more powerful interactive features and tools were developed, social 
interaction, information sharing, and entertainment on SNS are becoming simpler than ever, resulting in SNS users can 
perceive balance between skills and challenges more easily and concentration on these activities more frequently. Previous 
research has found the positive effects of machine interactivity and person interactivity on users’ flow experience in the context 
of online learning [8] [23], online gaming [6][10], and online shopping [33][37]. Recently, Huang (2012) [20] found that 
interactivity of SNS influences flow significantly. Consistent with these empirical studies, we propose the following 
hypothesis: 

H3: Machine interactivity will positively affect SNS users’ flow experience 
H4: Person interactivity will positively affect SNS users’ flow experience 
 

Telepresence and social presence 
Though some researchers have considered both telepresence and social presence in their studies (e.g. [3] [30] [36]), there were 
only several studies explored the relationship between these two variables. Suntornpithug and Khamalah (2010) [36] found 
telepresence has positive effect on social presence. According to the viewpoint of Biocca and Harms (2002) [5], social 
presence refers to the “level of awareness of the co-presence of another human, being or intelligence”, which implies that 
telepresence is the antecedent of social presence. Thus, we propose the following hypothesis: 

H5: SNS users’ telepresence will positively affect social presence 
 

Presence and flow 
On SNS, when user experience the sense of “being there” (telepresence) and/or the sense of “being with others” (social 
presence), he /she may be involved in the navigation on the site more deeply. In consequence, he/she is more likely to 
experience flow. Telepresence was first used as an antecedent of flow experience by Hoffman and Novak (1996)[19] , and then 
some empirical studies verified the significant effect of telepresence on flow(e.g. [27] [34] [39] ). Moreover, Faiola et al. (2013) 



Dai & Liu 

The Fourteenth International Conference on Electronic Business & 

The First Global Conference on Internet and Information Systems, Taipei, December 8-12, 2014 

235 

[14] showed that there is a significant correlation between telepresence and flow. However, there are very little literatures with 
regard to the effect of social presence on flow. Animesh et al. (2011) [3] found social presence influence flow positively in 3D 
virtual world. Shen and Khalifa (2012) [30], Hassanein and Head(2007) [16] and Cyr et al. (2007)[13] all confirmed the effect 
of social presence on enjoyment, which was regarded as one of the core component of flow. Thus, we hypothesize that: 

H6: SNS users’ telepresence will positively affect flow experience  
H7: SNS users’ social presence will positively affect flow experience 
 

Presence and loyalty 

As a compelling virtual experience, presence means “the natural perception of an immediate environment” [35], which is 
helpful to reduce the physical and social distance between SNS users. Therefore, a higher sense of presence would have a 
greater impact influencing individuals to join and to continue using a SNS. Shen and Khalifa (2012) [30] confirmed 
telepresence and social presence have a significant effect on buying impulses through the affective reactions, i.e. pleasure and 
arousal; Shang et al.(2012) [29] pointed out telepresence and social presence are positively associated with online purchase 
intentions through its influence on social and emotional value of symbolic goods; Recently, Lin et al.(2014) [24] found that 
social presence was strong determinant of user satisfaction and sense of belonging, which in turn positively influenced 
continuance intention of SNS. In addition, Cheung et al. (2011) [9] disclosed social presence is the most significantly 
exogenous variables of We-Intention to use a SNS. Therefore, the following hypothesis is proposed: 

H8: SNS users’ telepresence will positively affect users’ loyalty 
H9: SNS users’ social presence will positively affect user’ loyalty 
 

Flow and loyalty 

In the context of SNS, loyalty means a deeply held commitment to continue their usage behavior in the future. As an autotelic 
experience, flow is an important intrinsic motivation for performing an activity [12]. If an individual ‘‘feels good’’ about an 
activity, it is intrinsically motivating, and he/she is more likely to engage in it. For now, studies have provided enough 
evidences to the effect of flow on users’ loyalty. For example, Koufaris (2002) [21] found that flow affects an online 
consumer’s intention to revisit a site. Lee (2010) [22] noted that there were significant direct effects between flow and online 
learning retention. Chang (2013) [6], Choi and Kim (2004) [10] confirmed that online gamers’ loyalty is directly influenced by 
their flow experience significantly. In addition, the study of Zhou et al. (2011) [40] indicated that flow experience is the 
strongest determinant of mobile SNS users’ loyalty, and Chang and Zhu (2012) [7] also found the effect of flow experience on 
SNS users’ loyalty was significant. Based on these, we hypothesize that: 

H10: SNS users’ flow experience will positively affect user’ loyalty 
 

RESEARCH METHODOLOGY 

Instrument development 

The research model includes six factors. Each factor was measured with multiple items. All items were adapted from extant 
literature to improve content validity. The items of machine interactivity and person interactivity were adapted from 
Suntornpithug and Khamalah (2010) [36] and Cheng (2013) [8]; The items of social presence and telepresence were adapted 
from Suntornpithug and Khamalah(2010)[36] and Animesh et al.(2011)[3]; The items of flow were adapted from Chang and 
Zhu(2012) [7]; Loyalty items were adapted from Zhou et al. (2010) [40]. All items used five-point Likert scales anchored 
between ‘‘strongly disagree’’ and ‘‘strongly agree’’. The Appendix shows the specific items. 
 
Data collection 
In china, 40.5 percent of SNS users are between 20 and 29 years old, 57.4 percent of them have an education at or above the 
college level [11]. Therefore, this empirical study used undergraduate students as subjects. At first, 20 undergraduate students 
majoring in business administration and registered users of SNS were chose as the seed investigators on the principle of 
convenience sampling. And then these seed investigators sent the e-Questionnaire of this study to their best SNS friends who 
must be college students. One week later, the seed investigators handed in the e-Questionnaires returned by their friends. The 
final effective sample size is 242. The sample consisted of 48.8% male and 51.2% female participants with the ages of 18 to 
24. 
 

DATA ANALYSIS AND RESULTS 

In analyzing the collected data, we followed the two-step procedure suggested by Anderson and Gerbing (1988) [2]. First, we 
examined the measurement model to assess reliability and validity. We then examined the structural model to test the 
hypotheses. 
 
Measurement model 

To validate the measurement model, reliability and validity analyses were performed by executing exploratory factor analysis 
and confirmatory factor analysis together. Construct reliability was assessed by using Cronbach’s alpha value. Nunnally (1978) 
[28] recommends that the Cronbach’s alpha of a scale should be greater than 0.7 for items to be used together as a construct. 
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As shown in Appendix, all constructs are in the acceptable range, achieving acceptable internal consistency. Convergent 
validity indicates the items of each constructs are theoretically related to each. For the convergent validity, all factors should 
have average variance extracted (AVE) of higher than 0.50 and composite reliability (CR) higher than 0.70 [15]. As Table 1 
shows, all AVE and CR values of the items are acceptable. Discriminant validity was assessed to discover whether one 
construct is different from another. According to Fornell and Larcker (1981) [15], discriminant validity is achieved if the 
squared root of the AVE for each construct exceeds the correlation between that and any other constructs. As shown in Table 1, 
the square roots of the AVE scores were all higher than the correlations among the constructs, demonstrate adequate 
discriminant validity of all constructs. 

Table 1 Reliability and validity 
construct MI PI TP SP FLOW LOY AVE CR Alpha 

Machine interactivity(MI) 0.807      0.651 0.882 0.820 
Person interactivity(PI) 

 
0.475 0.786     0.617 0.866 0.793 

Telepresence(TP) 0.148 0.061 0.886    0.785 0.936 0.883 
Social presence(SP) 0.227 0.248 0.403 0.823   0.678 0.894 0.841 

Flow experience(FLOW) 0.576 0.551 0.160 0.387 0.858  0.737 0.918 0.879 
Loyalty(LOY) 0.438 0.422 0.241 0.329 0.547 0.845 0.714 0.882 0.799 

Note: Bolded diagonal elements are the square root of AVE for each construct, off-diagonal elements are the correlations between constructs. 
 

Structural model 

The hypotheses were tested by using the maximum likelihood estimation technique. The SEM results show that GFI (0.919), 
AGFI (0.894), NNFI (0.963), and CFI (0.969) all exceeded the cutoff values except NFI (0.894), while χ2/df (1.367), RMR 
(0.040), and RMSEA (0.039) met the recommended threshold criteria of Bagozzi et al.(1991) [4]. In sum, the fit indices to the 
structural model were found to be satisfactory. Table 2 presents a summary of the analysis. Most of the hypothesized 
relationships were significant at p<0.05. As expected, machine interactivity affects SNS users’ telepresence and flow 
experience, providing support for H1 and H3. Person interactivity affects SNS users’ social presence and flow experience, 
providing support for H2 and H4. Social presence has significant direct effects on flow experience, which further affects SNS 
users’ loyalty, supporting H7 and H10, respectively. In addition, telepresence has a significant effect on social presence, 
supporting H5. However, the causal relationships between telepresence and flow, telepresence and loyalty, and social presence 
and loyalty were not significant. 

Table 2 Results of hypotheses testing 
Hypothesis Path Path Coefficient Supported or not 

H1 MITP 0.170* YES 
H2 PISP 0.251*** YES 
H3 MIFLOW 0.504*** YES 
H4 PIFLOW 0.302** YES 
H5 TPSP 0.442*** YES 
H6 TPFLOW 0.020 NO 
H7 SPFLOW 0.248*** YES 
H8 TPLOY 0.007 NO 
H9 SPLOY 0.033 NO 
H10 FLOWLOY 0.130** YES 

Note: *p＜0.05, **p＜0.01, ***p＜0.001 

 

DISCUSSION AND CONCLUSION  

Interactivity influences presence and flow, which is consistent with previous findings (e.g. [3][30][36]) and indicates that the 
characteristics of SNS do affect SNS users’ experience. Thus, the high controllability, fast responsiveness, and more sociability 
of SNS will significantly promote users’ experience. According, SNS operators need to optimize their back-end systems to 
provide users with ease-to-use, fast responses and convenient services. 
 
Surprisingly, the effect of telepresence on flow is not significant. This result is not consistent with previous findings [14] 
[27][34][39]. The reason could be that telepresence is more likely to be experienced in the context of virtual reality, such as 3D 
virtual world, but now very little virtual reality technology have been utilized by the mainstream SNSs. Consequently, it is 
difficult to experience the sense of physical presence in the cyberspace created by SNS. In fact, the mean of telepresence in our 
study is low (M=2.461), suggesting that most users can’t experience telepresence during using SNS.  
The results also showed that telepresence and social presence both have no significant direct effect on loyalty. It is possibly 
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because their relationship is mediated by other factors, such as satisfaction, perceived usefulness, perceived enjoyment, trust, 
flow, etc., as previous studies shown (e.g. [24][29][30]). 
 
Finally, it also found social presence affects flow experience significantly, as in previous studies (e.g. [3][13][16][30]). The 
possible explanation is the powerful sociability of SNS. As a social media with high richness, SNS supports transmission of 
rich social cues, which is very helpful to make users perform communication in a style that is similar to face-to-face 
communication, and then resulting in flow experience. 
 
In conclusion, the purpose of this study was to apply the Stimulus-Organism-Response (S-O-R) paradigm to the study of SNS 
users’ loyalty, and the results of this study provide support for the research model and for most of the hypotheses. Generally 
speaking, interactivity of SNS affects users’ experience of presence and flow, and users’ experience further influence their 
loyalty to SNS. This research has some limitations. First, we selected university students as our sample. Although they 
represent a major group of SNS users, the results need to be interpreted with caution and future research needs to generalize 
our results to other samples, such as working professionals, older or younger users. Second, we only took into account the 
interactive features of SNS and users’ experiential factors in the model. But SNS users’ cognitive factors (e.g. perceived 
usefulness) and attitudinal factors (e.g. satisfaction) and social factors (e.g. trust, sense of belonging) also affect users’ 
continuance intention to SNS. Future research could extend the conceptual framework of this study by adding other factors and 
verifying the relationships between these factors. 
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APPENDIX 

Construct Item Loading 
Machine 

interactivity 
MI1. I felt that I had a lot of control over my browsing this SNS. .727 
MI2. While I browsed this SNS, I could choose freely what I wanted to see. .825 
MI3. The SNS processed my input very quickly. 
 

.823 
MI4. Pages on this SNS usually load quickly. 
 

.847 
Person interactivity PI1. This SNS facilitates two-way communication between users .783 

PI2. I can get in contact with my friends via various communication tools within this SNS. 
 

.766 
PI3. I can receive my friends' fast feedback via various communication tools within this 
SNS. 
 

.798 
PI4. I can share information with my friends via various communication tools on this SNS. 
 

.795 
Telepresence TP1. I forget about my immediate surroundings when I am in the SNS 

 
.845 
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TP2. Being in this SNS often makes me forget where I am. 
 

.893 
TP3. After using this SNS, I feel like I come back to the ‘‘real world’’ after a journey. 
 

.871 
TP4. When I am in this SNS, I feel I am in a world created by the web sites I visit. 
 

.933 
Social presence SP1. On this SNS, I feel I talk to my friends as though they were in the same room. 

 
.814 

SP2. On this SNS, I feel a sense of being face-to-face with my friends. 
 

.854 
SP3. On this SNS, I feel that other people seem 'REAL'. 
 

.843 
SP4. This SNS makes me feel I am together with my friends. 
 

.780 
Flow experience FL1. I feel time passes quickly while using this SNS. 

 
.856 

FL2. When using this SNS, my attention is totally focused. 
 

.819 
FL3. While using this SNS, I was entirely absorbed in what I am doing. 
 

.905 
FL4. I felt enjoyable when I was browsing this SNS. 
 

.852 
Loyalty LOY1. I will continue using this SNS. 

 
.862 

LOY2. When using SNS, I consider this SNS to be my first choice. 
 

.856 
LOY3. I will recommend this SNS to others. .816 
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ABSTRACT 

Introduction: Traditionally, consumer shopping behavior may be influenced by the combination of five senses: vision, hearing, 
scent, tactility, and taste. Most of researchers nowadays, however, think that only visual and aural senses can be manipulated as 
stimuli in the e-commerce setting. Considering that few papers have focused on the relationship between stimuli and response 
(purchase) of online luxury products, this study intends to investigate the relationship between sensory atmosphere in the store 
and consumer’s purchase response. Seeing what kind of stimuli is essential to the online luxury brand, and how the emotion 
aroused by these stimuli affect the purchase responses. 
 
Literature Review: In literature review, there are two main research streams. The first stream is about online luxury product 
sales. According to McKinesy’s report, online luxury product sales are growing twice as fast as the overall market [1]. 
Therefore, how to make their websites and Apps more attractive to consumers and regard them as resources to inform 
consumers are important to luxury retailers nowadays. The second stream is about the five sensory stimuli. Parson [2] found 
that aural and visual senses are most applicable to the online environment because the other sensory stimuli are difficult to 
generate on online shopping environment. In spite of that, some researchers pointed out that scent, tactile, and taste stimuli can 
be generated through images, video, and sound. They confirmed that these three senses still have impact on consumers’ 
purchase responses on online shopping. This paper intends to fill this gap by investigating the relationship between all five 
senses and consumer purchase response at the same time. 
 
Research Framework: According to the Stimulus-organism-response (S-O-R) theory [3], internal states of human being would 
be evoked by the environment, and also influence one’s behaviors. Based on the S-O-R model, we developed a research model 
which contains five sensory stimuli, assuming that consumers’ emotion would be affected by these stimuli on the website, and 
generate different purchase responses to online luxury products. 
 
Research Method: The research conducted in this paper empirically investigated the preference for stimulus levels and likely 
responses when consumers are surfing luxury websites. We recruited 300 samples (150 males and 150 females) of 
economically-affordable adults and presented them with a scenario of shopping on online luxury store, and asked them to score 
each sensory level they would like with a 5 point Likert scale in the questionnaire as well as they likely purchase responses. 
 
Expected Contribution: The current study confirmed the stimulus-organism-response relationship by showing that product 
presentation (online stimuli) affected emotion towards the site (emotional/cognitive states) and consequently influences 
purchase intent (response). Thus, this study provides practical and useful information to web site designers and online retailers 
by indicating that how web site atmospherics lead to positive consumer shopping outcomes. 
 
Keywords: Consumer behavior, sensory stimuli, luxury product, e-commerce. 

mailto:96356508@nccu.edu.tw
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ABSTRACT 

Software risk management has been around at least since it was introduced in mainstream of software management process, in 
1989 [1-3]. Review of literature has shown that there is a great deal of interest in the effects of software risk management on 
project success. 29 publications, from 1997 to 2009, were found in the literature review work for empirical evidence of the 
contribution of risk management to IT project success of Bakker et al. [8]. This research explored the relationship between the 
actual organizational software risk management practice and project performance success in Thai software industry. The 
findings of this study show that the risk management practices are positively correlated with performance success in meeting 
both the reliability of the application and the completion of the application within the schedule. This is different from the 
finding of Raz et al. [21] that project risk management practices are more correlated to schedule and budget goals than in 
product performance measures. 
 

Keywords: Software project management, software risks management, software risks management practice, software project 
success, software risk management and project success, Thai software industry. 

 
INTRODUCTION 

Software risk management is a complex activity and also believed to be a major contributor to the software project success. 
Since it was introduced in mainstream of software management process, in 1989 [1-3], both the academic and the software 
industry are well aware of its significance. Research about risk dimensions, risk factors, top ten risk management and a number 
of established standard models, frameworks and theories have been suggested [4-7].  
 
Review of literature has shown that there is a great deal of interest in the effects of software risk management on project 
success. 29 publications, from 1997 to 2009, were found in the literature review work for empirical evidence of the 
contribution of risk management to IT project success of Bakker et al. [8]. Researchers encourage the need to provide evidence 
for the linkage between risk management practice and project success to justify the risk management effort [9]. However, the 
empirical knowledge for the relationship between software risk management and project success is still anecdotal. The 
knowledge of the effects, instead of finding how it is actually used in project practice, it is largely based on how risk 
management is assumed to work [8]. 
 
Review of empirical literature shows a mixed result of the linkage between software risk management and project success. 
Additional observations are that convenience sample survey of project managers was often used. Also, the perception of the 
importance or the impact of the practice are often employed to determine the software risk management practice instead of 
assessing the actual software risk management practice. These methodologies may hinder the analysis and discovery of relation 
between actual organizational risk management practice and organizational project success. 
 
The objective of this research is to explore the relationship between the actual organizational software risk management 
practice and project success in Thai software industry. Understanding the linkage between state of the practice and the project 
success will give incitements which hopefully will help ensuring the practice of risk management and the future software 
project success. 
 
This paper is organized as follows. Section II gives the review of literature related to software risk management and the linkage 
between software risk management practice and the project success. Section III discusses the research methodology. Section 
IV presents the findings of the analysis and the conclusion and discussion are given in section V. 
 

OVERVIEW OF RELATED LITERATURE 

This section reviews the literature related to the proposed research objectives i.e., software risks, software risk management, 
software risk management process model, and the empirical study of the linkage between software risk management practice 
and project success. 
 
Software Risks 

The term risk is generally used in many different domains. In the “software” context, several definitions can be found. For 
example, Leihman and VaanBuren [10] defines risk as “A possible future event that, if it occurs, will lead to an undesirable 
outcomes.” PM-BOK (Project Management Body of Knowledge) defines risk as: “an uncertain event or condition that, if it 
occurs, has a positive or negative effect on a project’s objectives [11].” Whereas PRINCE2, the UK government sponsored 
project management standard defines risk as: “the chance of exposed to the adverse consequences of future events.” And in all, 
risks are related to 2 key elements: future events, and may cause effects [12]. Software risk management is a complex activity. 
It has to deal with uncertain events of the software project and their causes. Researchers have tried to overcome this obstacle 
by suggesting the fundamental steps or phrases to handle them. This is known as “software risk management process model 
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[6].”The top and bottom margins for the text should be 2 centimeters. Those for left and right are 1.5 centimeters. 
 
Software Risk Management   
Software risk management can be defined as “the way to handle risks in a software project”. Its objective is to reduce 
uncertainties and impacts associated with certain tasks in the project. The fundamental software risk management consists of 4 
major processes: 1) risk identification, 2) risk analysis, 3) risk planning, and 4) risk monitoring and control [6], [11], [13]. 
 
1) Risk Identification 
Risk identification deals with the process of determining which software risk factors that might affect the software project. The 
software risk factors can be elicited using various techniques. These include: 
a) interviewing/brainstorming with project team members, experts, customers, and other stakeholders, or 
b) Delphi method – a technique to reach the consensus of participants on software risk factors anonymously. 
 
In the elicitation process, in order to determine the related risk factors, the process may use various tools, including risk 
checklists [4-5][14], the top ten software risks check lists [1], or risks dimensions/categories [15]. One may use the risk 
checklists available from the literature or from organization own repository of risk lists. Many risk checklists can be found in 
the literature [7]. 
 
In their recent experimental study, Han and Huang [5] gave a comprehensive review on software risk lists. Risks were 
reviewed from 12 studies. Table 1 shows the details of the studies and number of risks reviewed from [5]. 
  

Table 1 Summary of the Software Risk Research [5] 
AUTHOR(YEAR) DIMENSION 

OF RISKS 
NUMBER OF SOFTWARE 

RISKS 
McFarlan (1981) 3 54 
Boehm (1991) 0 10 
Barki et al. (1993) 5 55 
Summer (2000) 6 19 
Longstaff et al.(2000) 7 32 
Cule et al. (2000) 4 55 
Kliem (2001) 4 38 
Schmidt et al. (2001) 14 33 
Houston et al. (2001) 0 29 
Murti (2002) 0 12 
Addision (2003) 10 28 
Carney et al. (2003) 4 21 

 
Finally, the software risk factors that all the parties involved agreed upon should be released and recorded in a “risk register”. 
 
2) Risk Analysis 
The next process is to analyze and prioritized the identified software risk factors (Risk Prioritization). The process is to assess 
the impact and the probability that the identified risk will lead to the undesirable outcomes. The risk exposure is then obtained 
by multiplying the risk impact with its probability. The analysis may use different techniques such as risk sensitivity analysis, 
decision tree and scenario analysis [11]. The identified risks are then ranked according to the risk exposure calculated to create 
the prioritized risk list and confirmed by the stakeholders [6], [11], [13]. 
 
3) Risk Planning 
The following step is the process of developing a risk response or risk management plan. The risk response plan consists of 
strategies, options or alternative actions and actions in response to the prioritized risks. Generally the risk response strategies 
aim at reducing or eliminating the probability of the prioritized risks, or minimize the impact of the risks if it is realized. There 
are four common strategies in response to the software risks --acceptance, avoidance, mitigation, and transference.  
 
Risk acceptance is to accept or do nothing to deal with a particular risk. 
Risk avoidance is to take action to prevent risk events from occurring so that if it occurs there will be little impact. 
Risk mitigation is to take early action to reduce the risk probability or to protect from its impact. 
Risk transference is to shift the responsibility of the consequences of a risk to a third party. 
 
Besides the risk response plan, control and monitoring plan and contingency plan may be included in the risk planning process. 
The control and monitoring plan describes relevant procedures and measures in order to control and monitor the risks. 
Contingency plan defines a secondary or alternative course of action to be taken in the event that the primary approach fails to 
function as it should.  
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4) Risk Monitoring and Control 
Risk monitoring and control is the process of keeping track of the registered risks according to the control and monitoring plan. 
The purpose is to make sure that all risk responses have been implemented, observe the risk status and take action as specified 
in the risk response plan and record the risk status in the risk register.  
 
However, in addition to these fundamental 4 steps above, two more processes are also suggested --5) risk sign-off and 6) risk 
post-mortem analysis [6]. 
 
5) Risk Sign-off   
The status of the risk likelihood and impact should also be monitored in the risk register. For the risk that is mitigated, this 
process is to update the status and removes it from the risk list and sign it off. Sometimes, this step may be seen as a part of the 
risk monitoring and control. 
 
6) Risk Post-Mortem Analysis 
This process is to evaluate the risk management process and its results when a project has been completed. Review should be 
conducted to see the effectiveness on how the risks identified, analyzed, planned, managed and monitored. The lessons learned 
can then be used on the other projects to aid their risk management. 
 
Software Risk Management Process Model or Framework 

Software risk management process models specify stepwise tasks in order to manage risk of the software project [16]. There 
are variations in software risk management models which usually center around the principle and practice of four major 
processes mentioned before –1) risk identification, 2) risk analysis, 3) risk planning, and 4) risk monitoring and control. Whilst 
the software risk management process model in Kajko-Mattsson and Nyfjord [5] comprises of 6 phrases --risk identification, 
risk analysis, risk planning, risk monitoring and control, risk sign-off and risk post-mortem analysis. Well known risk 
management model or framework includes Boehm [1], SEI’s software management model [17] and Kontio’s Riskit 
methodology [18-19].  
 
According to Boehm [1] risk management consists of two steps –risk assessment and risk control. Risk assessment contains 
risk identification, risk analysis, risk prioritization whereas risk control involves risk management planning, risk resolution 
procedure, and risk monitoring. Riskit [19] consists of risk management mandate, goal review, risk identification, risk analysis, 
risk control planning, risk control and risk monitoring. SEI’s software management model [17] encompasses identify, analyze, 
plan, track, control, and communicate. These frameworks also recommend different techniques, for example, identifying risks 
for software project Boehm [1] recommended risk checklists, decision drivers, assumption analysis, or decomposition. Riskit 
[19] recommended brainstorming, checklist or benchmarking whereas SEI recommended risk taxonomy questionnaire method 
[17]. 
 
There are many prominent risk management standards, models, or guidelines available in literatures. Example models are 
CMMI (RSKM model), Continuous risk management (CRM), ISO/IEC guide, ISO 9000, ISO 9001:2000, Project Management 
Body of Knowledge (PMBOK), Prince 2, and IEEE [5] [16]. 
   
Empirical Study of the Linkage between Software Risk Management Practice and Project Success 

The 2004 Standish Group CHAO Report stated that 53% of the software projects failed to deliver software with the required 
specification on time, and within budget. And 18% of the software project were cancelled (Standish Group International 2004) 
[20]. Bakker et al. [8] have shown that there is a great deal of interest in the effects of risk management. 29 publications, from 
1997 to 2009, were found in their review of literature for empirical evidence of the contribution of risk management to IT 
project success. The relation between risk management and project success is implied in the publications but the empirical 
evidences are still anecdote. Only two papers reported some positive risk management activities on issues such as timely 
project delivery, the estimation of the resources required to perform the task and the number of task failures. 
 
In 2002, Raz et al. [21], in order to answer the question “Do risk management practices have any effect on project success?” 
127 questionnaires returned from project managers of variety of industries at a seminar were analyzed. The correlation 
between the extent of use of 5 project risk management practices and four project success dimensions were calculated. The 5 
project risk management practices are systematic risk identification, probabilistic analysis of risk levels, detailed plans for 
uncertainty reduction, methodic trade-offs and appointing a risk manager. The 4 project success dimensions are functional 
specifications, technical specifications time schedule and planned budget. Only planned budget success were found 
significantly correlated with 3 management practices --systematic risk identification, methodic trade-offs and appointing a risk 
manager. The author concluded that project risk management practices are more correlated to schedule and budget goals than 
in product performance measures. 
 
In 2004, Verner and Cerpa [22] survey 42 software developers on the software development practices and the software 
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outcomes in order to determine the factors that lead to project success. Each developer reported on a different software 
development or maintenance/enhancement project. Three questions of risk practices were asked – 1. Were potential risk 
identification at the start of the project? 2. Were risks incorporated into the project plan? and 3. Were the risks managed 
throughout the project? The results show no correlation between risk practices (the 3 questions) and software project 
performance. 
  
Wallace et al. [4], in 2005, identified six dimension of software risk guided by sociotechnical systems theory. An exploratory 
model was also devised to test the linkage between the six dimensions of software risk and the software project performance. A 
survey of members of the Information System Special Interest Group (ISSIG) of the Project Management Institute was 
conducted. 507 respondents filled out the web survey. The results show the support for the model, i.e. the relation between the 
six dimension and the software product performance and software process performance existed.     
 
Han and Huang [5], in 2007, the web based questionnaire from 115 software project managers on the perception of the 
probability of occurrence and the impact of the six risk dimensions embracing 27 software risks were analyzed. The results 
shows that there is no positive correlation between the probability of occurrence and the impact among the six risk dimensions. 
The results also indicates that the “requirement” dimension of risk is the principle factors affecting the project performance 
(seven project performance measures were used). 
 
In conclusion, the empirical studies from the literature show a mixed result of the relation between software risk management 
and software project success. Furthermore, the observations are that convenience sample survey of any project managers were 
used for all the surveys. The perception of the important or the impact of the practice are often employed to measure the 
software risk management instead of the actual software risk management practice. These approaches may hinder the analysis 
and discovery of relation between actual organizational risk management practice and organizational project success.  
 

RESEARCH METHODOLOGY 

Survey Design  
The survey method was used to obtain the information of the software risk management practice and project success from the 
Thai software firms. In order to discover the relation between actual organizational risk management practice and 
organizational project success, about 200 software company member of Software industry club of The Federation of Thai 
Industries (FTI) were used for the survey frame. In the data collection process, names, addresses and contacts of software firms 
were obtained from FTI. An officer at The Federation of Thai Industries (FTI) was asked to help contacting and soliciting in 
order to increase the response rates. The software firms were contacted by e-mail and asked to participate in the research. If the 
software company agreed to participate, the questionnaire was sent for the software project risk management data needed. 141 
companies agreed and 40 questionnaires were returned which make a response rate of 28 percent. 
 
Questionnaire Design 
General information about the software firms and the respondents were obtained from the first part of the questionnaire. 
Questions include organization name, organizational size (number of employee and number of developers), respondent 
position, experience (number of year) in project management. The second part of the questionnaire was designed to obtain the 
information regarding the software risk management practice of the software firms. Software risk management process model 
in [5] comprises of 6 phrases --risk identification, risk analysis, risk planning, risk monitoring and control, risk sign-off and 
risk post-mortem analysis and two sub-process -- risk prioritization and risk resolution were utilized to capture the software 
risk management practice. The respondents were asked to rate how they practice project risk management (1. every project 
(100%), 2. almost all (80 – 99 %), 3. some (60 – 79 %), 4. a few (40 – 59 %), and 5. very few (less than 40 %)). The following 
part of the questionnaire was designed to obtain the information regarding the project performance of the software firms. The 
project performance measures were adopted from [5] which comprises of five product performance measures two process 
performance. The five product performance measures are 1) the application developed is reliable, 2) the application is easy to 
maintain, 3) the users perceive that the system meets intended functional requirements, 4) the system meets the user 
expectation with respect to response time, and 5) the overall quality of the developed application is high. The two process 
performance measures are—1) the system is completed within budget, 2) the system is completed within schedule. The 
respondents were asked to rate the degree the respondents believe on the project performance of their most completed software 
from 5) strongly disagree, 4) disagree, 3) indifferent, 2) agree, to 1) strongly agree. 
 
The Profile of the Samples and Respondents 

As shown in Table 2, of the 40 questionnaires returned, 31 companies (77.5%) answered that their organizations have a 
software risk management process. Therefore the other 9 organizations that answered that they do not have software 
management process will be excluded from further analysis. 
 
Profile of the 31 companies and respondents are given in Table 2 Most of the companies are of small to medium size. 48.39 
percent of the companies have the number of employees of 1 to 16 and 29.03 percent of the companies have the number of 
employees of 17 to 32. 48.39 percent of the companies the companies have the number of developers: 1-6, and 25.81 percent 
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of the companies the companies have the number of developers of 7-12. 
 
Most of the respondents are project managers (45.16%). 54.84 percent have the experience in project management from 1 to 5 
years and 29.03 percent have the experience in project management from 6 to 10 years. 

 
Table 2 The Number of Companies with Risk Management Practice 

Risk Management Practice Frequency Percentage 
Risk management process is embedded in the 
project management process 

29 72.5 

Risk management process is maintained as a 
separate process 

2 5.0 

Do not have risk management process 9 22.5 
Total 40 100.0 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

FINDINGS 

Risk Management Practice and Project Performance  
Firms Risk management Practice 

Table 4 shows the state of practice software project risk management process of the 31 companies. From observation of the 
frequency, the state of practice can be divided into three groups. The first group --risk identification, risk Analysis and risk 
management planning, the frequency is about 30 out of 31 while the second group -- risk prioritization, risk resolution and risk 
monitoring, the frequency is about 25 out of 31. The last group --risk sign-off and risk post-mortem analysis, the frequency are 
20 and 15 out of 31 respectively. 
 
Table 4 also shows that the robustness of the practice of software risk process. Most of the answered to these phrases fall into 
every project, almost all, and some except the practices of risk sign-off and risk post-mortem are spread out. 
 

Table 4 Risk Management Practice 
 Risk Management Practice Level   
Risk Management 
Process Every 

project 
Almost all 

(80 – 99 %) 

Some 
(60 – 79 

%) 

A few 
(40 – 59 

%) 

Very few 
(less than 

40 %) 
n/a 

 
Total Mean 

Risk Identification 12 7 6 2 1 2 30 2.04 
Risk Analysis 11 9 4 2 2 2 31 2.10 
Risk Prioritization 9 4 5 2 1 3 24 2.14 

Table 3 The Companies’ and Respondents’ Profile 
 Frequency Percentage 
Number of Employees   
   1 - 16 15 48.39 
   17 - 32 9 29.03 
   more than 32  6 19.35 
   Missing 1 3.23 
Number of Developers   
   1 - 6 15 48.39 
   17 - 12 8 25.81 
   more than 12  8 25.81 
Position   
   Manager 14 45.16 
   Committee 1 3.23 
   Consultant 2 6.45 
   Employee 13 41.94 
   missing 1 3.23 
Work Experience (Years)   
   1 – 5 17 54.84 
   6 - 10 9 29.03 
   More than 10 2 6.45 
  missing 3 9.68 
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Risk Planning 9 9 4 3 3 2 30 2.36 
Risk Resolution 7 6 5 1 4 2 25 2.52 
Risk Monitoring 8 8 3 2 4 1 26 2.44 
Risk Sign-off 6 5 5 - 3 1 20 2.42 
Risk Post-Mortem 
Analysis 2 2 3 4 3 1 

 
15 

 
2.79 

 

 

Firms’ Performance 

Table 5 shows the seven firms’ performance measures adopted from [5]. Most of the respondents agreed or strongly agreed on 
the project performance of their most recent completed software that 1) the application developed is reliable, 2) the application is 
easy to maintain, and 3) the users perceive that the system meets intended functional requirements. The mean value of the rating 
of these 3 performance measures are higher than 4. However, the other 4 performance measures are in between 3 and 4. 
 

Table 5 Project Performance  
 Project Performance Level   
Project Performance Strongly 

disagree disagree Indifferent Agree Strongl
y agree n/a  

Total Mean 

The application developed 
is reliable (P01) 

- - 5 17 7 2 31 4.07 

The application is easy to 
maintain (P02) 

- - 3 21 5 2 31 4.07 

The users perceive that the 
system meets intended 
functional requirements 
(P03) 

- - 4 20 5 2 31 4.03 

The system meets the user 
expectation with respect to 
response time (P04) 

- 1 11 16 1 2 31 3.59 

The overall quality of the 
developed application is 
high and two process 
performance (P05) 

- - 9 18 2 2 31 3.76 

The system is completed 
within budget (P06) 

- 4 11 11 3 2 31 3.45 

The system is completed 
within schedule (P07) 

1 5 11 8 3 3 31 3.25 

 

 

The Linkage between Risk Management Practice and Project Success 

To test if organizational risk management practice have any relations with project success, the correlation between the 
organizational risk management practice and project success were calculated. Since the respondents were asked to rate how they 
practice project risk management where 1 is for every project (100%), 2 for almost all (80 – 99 %), and so on, in order to ease the 
finding and understanding the correlations, the answer 1 will be given value to 5 , the answer 2 will be given value 4 and so on. 
The correlations between risk management practice and project performance are presented in Table 6. 
 
Table 5 shows that risk identification is positively and statistically correlated with P01 (The application developed is reliable), 
(P02) the application is easy to maintain and P07 (The system is completed within schedule), while risk analysis is positively and 
statistically correlated with P01, and P07, risk prioritization is positively and statistically correlated with P07, risk management 
planning are positively and statistically correlated with only P01, and risk sign-off is positively and statistically correlated with 
only P01. The correlations range from -.440 to .592 which is considered moderate. 
 
The correlations suggest that risk management practice are more correlated with success in meeting the reliability of the 
application (P01) and the completion of the application with schedule (P07). 
 
In order to investigate further, a new aggregated measure of project success was constructed by adding up all performance 
indicators P01 to P07 to represent project performance success as a whole. The correlation between the organizational risk 
management practice and this project success measure were calculated as shown in Table 7. 
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Table 6 Correlations between Risk Management Practice and Project Performance. 

(Each cell display the Coefficient of Correlation, Significant Value and the Number of Respondents.) 
Risk Practice P01 P02 P03 P04 P05 P06 P07 
Identification .544** 

  .003    
28 

.465* 
.013 

28 

.059 

.767 
28 

.132 

.503 
28 

.331 

.085 
28 

.091 

.645 
28 

.592** 
.001 

28 
Analysis .465* 

.011 
29 

.347 

.065 
29 

.047 

.809 
29 

.036 

.854 
29 

.271 

.155 
29 

.012 

.952 
29 

.440* 
.019 

29 
Prioritization .384 

.086 
21 

.271 

.234 
21 

.054 

.818 
21 

.038 

.869 
21 

.096 

.679 
21 

.051 

.827 
21 

.459* 
.042 

20 
Management 
Planning 

.447* 
.017 

28 

.242 

.215 
28 

.017 

.931 
28 

.012 

.950 
28 

.260 

.182 
28 

.103 

.601 
28 

.289 

.136 
28 

Resolution .319 
.137 

23 

.032 

.88+ 
23 

.085 

.699 
23 

.146 

.507 
23 

.021 

.926 
23 

.044 

.840 
23 

.328 

.127 
23 

Monitoring and 
Control 

.355 

.082 
25 

.110 

.601 
25 

.030 

.887 
25 

.161 

.441 
25 

.114 

.588 
25 

.018 

.934 
25 

.275 

.194 
24 

Sign-off .554* 
.014 

19 

.261 

.280 
19 

.044 

.857 
19 

.090 

.713 
19 

.249 

.305 
19 

.113 

.644 
19 

.431 

.074 
19 

Post-Mortem 
Analysis 

.499 

.069 
14 

.189 

.517 
14 

.146 

.618 
14 

.070 

.812 
14 

.181 

.536 
14 

.063 

.831 
14 

.176 

.546 
14 

   **≤ 0.01, *≤ 0.05 
 

Table 7 Correlations between the Risk Management Practice and the New Project Success Measure 
   Risk Management Practice Project Success 
Risk Identification 0.50298** 
Risk Analysis 0.35539 
Risk Prioritization 0.32771 
Risk Management Planning 0.29049 
Risk Resolution 0.14508 
Risk Monitoring and Control 0.19199 
Risk Sign-off 0.35636 
Risk Post-Mortem Analysis 0.22288 

             **≤ 0.0 
 
Table 7 shows that risk identification is the only risk management practice positively and statistically significant correlated 
with project success. The correlation is 0.50298 which is consider moderate. 
 
A combined measure of risk management practice was also constructed by summarizing the practice of each stage to represent 
the practice of an organization. Table 7 shows the correlation of the combined construct of risk management practice with the 
project performance (P01 to P07). Table 8 indicates that the combined risk management practice measure is positively and 
statistically significant correlated with success in meeting the reliability of the application (P01). 
 
Finally, the correlation between both combined constructs was computed as shown in table 9. The finding indicates no 
significant relation between the two constructs. 
 

 

Table 8 Correlations between New Risk Management Practice Construct and Project Performance.  
(Each cell display the Coefficient of Correlation, Significant Value and the Number of Respondents.) 

 P01 P02 P03 P04 P05 P06 P07 
New Risk 
Management 
Construct 

.416* 
.025 

29 

.180 

.351 
29 

.198 

.304 
29 

.185 

.336 
29 

.326 

.084 
29 

.111 

.565 
29 

.171 

.385 
28 
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*≤ 0.05 
 

Table 9 Correlations between Risk Management Practice and Project Practice 
   Risk Management Practice Project Success 
Risk management construct Correlation Coefficient      .154 

Significant value           .425 
Number of Respondents       29 

 

DISCUSSION AND CONCLUSION 

There is a great deal of interest in the effects of risk management. Publications were found in their review of literature for 
empirical evidence of the contribution of risk management to IT project success. The relation between risk management and 
project success is implied in the publications but the empirical evidences are still anecdote. Two papers reported some positive 
risk management activities on issues such as timely project delivery, the estimation of the resources required to perform the task 
and the number of task failures. 
 
Raz et al. [21] concluded that project risk management practices are more correlated to schedule and budget goals than in product 
performance measures. The findings of this study shows a bit of different story. The software risk management practices are 
found more positively correlated with performance success in meeting both the reliability of the application and the completion 
of the application with schedule.  
 
Researchers encourage the need to provide evidence for the linkage between risk management practice and project success to 
justify the risk management effort [9]. The empirical findings of this research support the relationship between software risk 
management and project performance success. However, there are also many other factors affect the project success. But the 
evidences, at least, reassure that software risk management practice really works. 
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THE PERCEPTIONS OF ADOPTERS AND NON-ADOPTERS OF CLOUD COMPUTING: 

APPLICATION OF TECHNOLOGY-ORGANIZATION-ENVIRONMENT FRAMEWORK 

Ibrahim M. Al-Jabri, King Fahd University of Petroleum & Minerals, imjabri@kfupm.edu.sa 
 

ABSTRACT 

The purpose of this research is to explore the differences between cloud computing adopters and non-adopters. This study used 
technology-organization-environment (TOE) framework to investigate the perceptions of IT staff towards cloud computing 
adoption. The specific factors in the TOE framework are relative advantage, complexity, compatibility, top management 
support, organizational readiness, competitive pressure, and business partner pressure. An online-based survey was employed 
to collect data from IT managers, IT consultants, and IT professionals working at Saudi organizations. The findings revealed 
that adopters have higher perceptions to cloud computing than the non-adopters, except for complexity. The findings offer 
organizations and cloud computing service providers with better understanding of factors to be considered when making 
decisions about the adoption of cloud computing. The findings would also help organizations to consider their information 
technologies investments when implementing cloud computing. 
 
Keywords: Cloud computing, technology-organization-environment model, technology adoption. 
 

INTRODUCTION 

The National Institute of Standards and Technology (NIST) defines cloud computing as “A model for enabling convenient, 
on-demand network access to a shared pool of configurable computing resources (e.g. networks, servers, storage, applications, 
and services) that can be rapidly provisioned and released with minimal management effort or service provider interaction” [8, 
p.11). The emergence of cloud computing services is considered a major development in the provision of information 
technology (IT) resources to organizations. Cloud computing helps organizations to better leverage their investment in IT 
resources and allows them to respond more quickly to changing business needs for IT services [13]. However, cloud 
computing can have greater positive impact on organizational performance only if managed effectively.  
 
Cloud computing are normally delivered through three service models [6] [25] [26]: 1) Software as a Service (SaaS), 2) 
Platform as a Service (PaaS), and 3) Infrastructure as a Service (IaaS). These service delivery models suit different types of 
business needs for IT services. Since IT proved to have enabled competitive advantages for business organizations, effective 
adoption of cloud computing is becoming more important. In addition, the decision making process involved in the planning 
for and management of adopting cloud computing is becoming more complex. The reason for this is that a number of 
organizational issues such as strategic alignment with business plans, people acceptance/resistance, culture, security risk, data 
privacy, and cost can affect the successful adoption of cloud computing in organizations. 
 
According to Gartner, enterprise’s spending on cloud computing is growing faster than overall IT spending and it is expected to 
grow by over 100% to become a $207 billion industry by 2016 whereas the overall global IT market is forecast to grow at 3% 
[18]. Owing to the potential for cloud computing, more research is needed to understand the different factors influencing its 
adoption. The proposed research, therefore, is aimed to explore the different perceptions of adopters and non-adopters of cloud 
computing adoption. The results of this research project are expected to help both cloud computing providers and business 
organizations to focus more on the key issues of cloud computing adoption and thus lead them to make more effective 
decisions. It is envisaged that the findings will inform business organizations, especially from those who just have started their 
journey to cloud applications and platforms, to effectively manage the adoption of, and investment in, cloud computing 
services. This remaining sections of this paper are organized as follows. Next sections provide a brief description about cloud 
computing, followed by the research variables and hypotheses, then the methodology, results, discussions and implications. 
The last section addresses the conclusions, limitations and future directions. 
 

OVERVIEW OF CLOUD COMPUTING 

Cloud computing is a new paradigm shift that allows customers to choose from a pool of computing resources including 
hardware, software, and networking infrastructure. These computing resources provide on-demand and instant services and 
charges customers on a pay-per-use basis [3] [9]. NIST defines cloud computing by describing five essential characteristics, 
three cloud service models, and four cloud deployment models [14]. The characteristics, service models, and deployment 
models are depicted in Figure 1. 
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Figure 1. Cloud Computing Characteristics, Service Models and Deployment Models [2] 
 
Cloud services exhibit five essential characteristics that demonstrate their relation to, and differences from, traditional 
computing approaches [2]: 
 

1. On-demand self-service. A consumer can unilaterally provision computing capabilities such as server time and network 
storage as needed automatically, without requiring human interaction with a service provider. 

2. Broad network access. Capabilities are available over the network and accessed through standard mechanisms that 
promote use by heterogeneous thin or thick client platforms (e.g., mobile phones, laptops, and PDAs) as well as other 
traditional or cloud-based software services. 

3. Resource pooling. The provider’s computing resources are pooled to serve multiple consumers using a multi-tenant 
model, with different physical and virtual resources dynamically assigned and reassigned according to consumer 
demand. There is a degree of location independence in that the customer generally has no control or knowledge over the 
exact location of the provided resources, but may be able to specify location at a higher level of abstraction (e.g., 
country, state, or datacenter 

4. Rapid elasticity. Capabilities can be rapidly and elastically provisioned — in some cases automatically — to quickly 
scale out; and rapidly released to quickly scale in. To the consumer, the capabilities available for provisioning often 
appear to be unlimited and can be purchased in any quantity at any time. 

5. Measured service. Cloud systems automatically control and optimize resource usage by leveraging a metering capability 
at some level of abstraction appropriate to the type of service (e.g., storage, processing, bandwidth, or active user 
accounts). Resource usage can be monitored, controlled, and reported — providing transparency for both the provider 
and consumer of the service. 

 
The cloud service delivery models provide three layers of cloud computing services [3] [5] [6] [25] [26]: 
 
1. Infrastructure as a Service (IaaS). It provides the customer with the necessary computing resources (e.g. processing, 

storage, networks, and other basic computing resources) and allows the customer to install and run different software such 
as operating systems and software applications.  

2. Platform as a Service (PaaS). It provides the customer with the ability to install onto the cloud infrastructure applications 
produced using programming languages and tools supported by the provider.  

3. Software as a Service (SaaS). It provides the customer with the capability to use the provider’s applications which can be 
accessed from various remote devices, through a thin client interface, such as a web browser. The customer does not 
manage the cloud infrastructure or individual application configurations.  

 
Regardless of the service model utilized (SaaS, PaaS, or IaaS), there are four deployment models identified for cloud 
computing services [5] [25] [26]: 
 

1. Private cloud. This cloud is either owned or exclusively used by a single organization. It may be managed by the 
organization or a third party, and may exist on premise or off premise. It offers the highest degree of security.  
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2. Public cloud. This cloud is owned and operated by the cloud computing provider. The provider manage and sell the 
cloud services to customers. 

3. Community cloud. This cloud is shared by several organizations and supports a specific community that has 
communal concerns (e.g., security requirements, policy, compliance considerations, etc..). It may be managed by the 
organizations or a third party, and may exist on premise or off premise. 

4. Hybrid cloud. This cloud is a combination of public and private clouds. It requires determining the best split between 
the public and private cloud components, but are bound together by standardized or proprietary technology, that 
enables data and application portability (e.g., cloud bursting for load-balancing between clouds). 

 
RESEARCH VARIABLES AND HYPOTHESES 

A search of the literature revealed that the TOE framework has been used in the field of information and communication 
technology innovation adoptions [1] [7] [10] [11] [17] [20]. The TOE has three contexts involving technological, 
organizational, and environmental characteristics. The specific factors within each of the three contextual factors vary across 
different studies. However, the TOE framework has received consistent empirical support [10] [21]. The TOE framework 
provides an appropriate theoretical foundation for this study to examine the factors associated with the adoption of cloud 
computing. 
 
Technological Context 

The technological context refers to internal and external technologies applicable to the firm. The main focus of technological 
context is on how technology characteristics influence the adoption decision [19]. Tornatzky and Klein [22] conducted a 
meta-analysis study and found that relative advantage, complexity, and compatibility were highly associated with innovation 
behavior. Relative advantage is defined as the degree to which a technological factor is perceived as providing greater benefit 
for the firm [19]. The expected benefits of embedded cloud computing services include the following: speed of business 
communications, efficient coordination among firms, better customer communications, and access to market information 
mobilization [12]. From a previous research, the relative advantage had a significant effect on the adoption of cloud computing 
[12]. Complexity is defined as “the degree to which an innovation is perceived as relatively difficult to understand and use” [19, 
p.257]. Firms may not have confidence in a cloud computing system because it is relatively new to them. It may take adopters 
a long time to understand and implement. Thus, complexity of an innovation may act as a barrier to the implementation of new 
technology, like cloud computing [12]. Compatibility refers to the degree to which innovation fits with the potential adopter’s 
existing values, previous practices and current needs [12]. Compatibility was found to be a key factor in influencing cloud 
computing adoption [23]. Hence, it is worthwhile to examine this factor in this study. Thus, the following hypotheses are 
proposed: 
 
H1: The Cloud Computing adopters will have higher perception of relative advantage than will the non-adopters. 

H2: The Cloud Computing adopters will have lower perception of complexity than will the non-adopters. 

H3: The Cloud Computing adopters will have higher perception of compatibility than will the non-adopters. 

 

Organizational Context 

This context may have a high impact on cloud computing adoption. Factors in the organizational context include top 
management support, organizational readiness, and company size. Top management support is the most critical factor for 
creating a supportive climate and for providing adequate resources for the adoption of new technologies. Top management 
plays an important role because cloud computing implementation may involve integration of resources and reengineering of 
business processes. Moreover, a previous research has found the top management support is one of the major determinants of 
cloud computing adoption [12] [16]. Organization readiness is defined as “the availability of the needed organizational 
resources for adoption” [7, p.467]. The readiness of organizations refers to technological infrastructure, financial and IT human 
resources that influence the adoption of new technology. Technological infrastructure refers to installed network technologies 
and enterprise systems, which provide a platform on which the cloud computing applications can be implemented. IT human 
resources provide the knowledge and skills to implement cloud-computing-related IT applications [12] [16]. Thus, the 
following hypotheses are proposed:  
 
H4: The Cloud Computing adopters will have higher perception of top management support than will the non-adopters. 

H5: The Cloud Computing adopters will have higher perception of organizational readiness than will the non-adopters. 

 

Environmental Context 

The environmental context describes the industrial settings in which an organization conducts its business. These include level 
of competition, trading partners, and rules and regulations. Competitive pressure refers to the level of pressure felt by the firm 
from competitors within the industry. Additionally, many firms rely on trading partners for their IT design and implementation 
tasks [1] [12] [16]. Organizations need to adopt new technologies and try to have a competitive advantage over their 
competitors. In addition, organizations should adopt the same or compatible technologies with their partners in order to have 
compatibilities that ease data sharing and interchangeability. Competitive and trading partner pressures have been found as 
significant determinants of cloud computing adoption [12]. Thus, the following hypotheses are proposed: 
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H6: The Cloud Computing adopters will have higher perception of competitive pressure than will the non-adopters. 

H7: The Cloud Computing adopters will have higher perception of partner pressure than will the non-adopters. 

 
METHODOLOGY 

Survey Development 

To test the above hypotheses, a survey instrument was developed based on an extensive review of the literature. The 
measurement items of the research variables were adapted from previous research studies. Items adapted from [21] were used 
to operationalize relative advantage and partner pressure. Complexity was measured by three items adapted from [12] [24]. 
Three items drawn from [4] were used to measure compatibility. Three items adapted from [21] [24] were used to 
operationalize top management support. Items adapted from [4] were used to measure organizational readiness and competitive 
pressure. To assure the face validity of the survey instrument, it was reviewed and validated by a group of IT professionals who 
are well aware of cloud computing technologies. Based on their feedback, the survey has been reviewed and modified 
according to the IT professionals’ comments and feedback. As a result, some of the items have been rephrased to make them 
easier to understand by the respondents. The survey consists of two parts. The first part of the survey captured the demographic 
details of the respondents. The second part captured the respondent’s perception of relative advantage, complexity, 
compatibility, top management support, organizational readiness, competitive pressure, and partner pressure. They were asked 
to give their level of agreement or disagreement on the items of the study variables using the following scale: 1= strongly 
disagree, 2= disagree, 3= somewhat disagree, 4=neutral, 5= somewhat agree, 6= agree, and 7= strongly agree. The adoption 
was operationalized as a dichotomous variable, whether a firm was an adopter or non-adopter of cloud computing (0: 
non-adopter; 1: adopter). A summary of the measurement items and their sources is provided in the appendix. 
 
Data Collection 

The target respondents are IT managers, IT consultants and IT professionals who work at Saudi firms and have some 
knowledge about cloud computing technology. The survey was designed as a webpage hosted by kwiksurveys.com, an online 
survey service provider. Then, the link to the survey embedded in a short note explained the purpose of the research and 
assured the confidentiality of the responses was sent, through E-mails, LinkedIn and Facebook, to 560 IT professionals in 
Saudi Arabia. The number of returned responses were 146 responses. After omitting incomplete responses, 106 responses were 
used for further analyses. The effective response rate was around 19%.  
 

RESULTS 

Sample Characteristics 

The total number of usable responses to the survey was 106 responses. Most of the respondents were IT professionals, IT 
consultant, or IT managers. Respondents whose companies had not adopted cloud computing were classified as non-adopters, 
whereas respondents whose companies had adopted cloud computing were classified as adopters. Out of those, 40 (37.7%) 
indicated that their firms have adopted cloud computing while the remaining 66 (62.3%) have not yet adopted cloud computing. 
The majority of these firms were in the market for more than 30 years. Seventy-nine percent of these organizations employed 
more than 2,000 employees. Table 1 summarizes the demographic characteristics of the respondents in adopting and 
non-adopting organizations.  
 

Table 1. Demographic Characteristics of adopters and non-adopters of cloud computing 
 All  Adopters  Non-adopters 

N %  N1 %  N2 % 

Organization Age Less than 10 years 13 12.3  5 12.5  8 12.1 
10-30 years 17 16.0  9 22.5  8 12.1 
Over 30 years 76 71.7  26 65.0  50 75.8 

          
Number of 
Employees 

Less than 1,000 15 14.2  7 17.5  8 12.1 
1,000 to 2,000 12 11.3  4 10.0  8 12.1 

 More than 2,000 79 74.5  29 72.5  50 75.8 
          
Number of IT Staff Less than 10 5 4.7  2 5.0  3 4.5 

10 to 50 5 4.7  2 5.0  3 4.5 
51 to 100 7 6.6  3 7.5  4 6.1 
101 to 200 12 11.3  4 10.0  8 12.1 
More than 200 77 72.6  29 72.0  48 72.7 

          
Organization Annual 
Revenue (SAR)* 

Less than 10 million 8 7.5  4 10.0  4 6.1 
10 to 100 million 6 5.7  1 2.5  5 7.6 
101 to 500 million 14 13.2  5 12.5  9 13.6 
500 million to 1 billion 6 5.7  4 10.0  2 3.0 
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 All  Adopters  Non-adopters 

N %  N1 %  N2 % 

More than 1 billion 72 67.9  26 65.0  46 69.7 
         

Occupation IT Manager 17 16.0  9 22.5  8 12.1 
IT Consultant 20 18.9  13 32.5  7 10.6 
IT Professional 66 62.3  16 40.0  50 75.8 
Other 3 2.8  2 5.0  1 1.5 

          
Organization Sector Business services 5 4.7  1 2.5  4 6.0 

Logistics & Manufacturing 5 4.7  1 2.5  4 6.0 
Oil & Gas 62 58.5  17 42.5  45 68.2 
IT 21 19.8  16 40.0  5 7.6 
Other 13 12.3  5 12.5  8 12.1 

          
* Saudi Arabian Riyals (SAR) 3.75 = 1USD 

 
Instrument Validity and Reliability 

Face validity was ensured by consulting a group of IT professionals who reviewed and validated the survey items and pilot 
testing of the survey instrument with another group of IT professionals before carrying out the main study and distributing the 
survey. This ensured correcting any ambiguities in survey items. Cronbach’s Alpha was used to assess the reliabilities of the 
research variables. As shown in Table 2, Cronbach’s alphas were ranging from 0.734 to 0.898 for all variables that exceeded 
the threshold value of 0.7 [15]. Hence, the scales for all research variables were deemed to exhibit adequate reliability. 
 

Table 2. Overall Mean, Standard Deviation, and Cronbach’s Alpha Reliability 
Dimension No. of 

Items 
Mean Standard 

Deviation 
Alpha 

Relative Advantage 6 5.545 0.922 0.854 
Complexity 3 4.163 1.293 0.734 
Compatibility 3 4.654 1.449 0.898 
Top Management Support 3 4.918 1.347 0.878 
Organizational Readiness 2 5.344 1.279 0.817 
Competitive Pressure 2 4.368 1.368 0.709 
Business Partner Pressure 2 3.929 1.583 0.880 

 
Hypotheses Testing 

The hypotheses were tested by applying the independent-samples T tests. As presented in Table 3, the hypotheses related to 
relative advantage (H1), compatibility (H3), top management support (H4), organizational readiness (H5), competitive pressure 
(H6) and partner pressures (H7) were supported at 5% significance level. Complexity (H2) was not supported. Table 3 shows 
the results of the comparisons between adopters and non-adopters in relation to the three contexts of cloud computing adoption: 
(1) technology context (i.e. relative advantage, complexity, and compatibility), (2) organizational context (i.e. top management 
support and organizational readiness) and (3) environmental context (i.e. competitive and partner pressures). 
 

Table 3: Comparison between adopters and non-adopters of cloud computing 

Hypothesis Variable Adopters  Non-adopters   
Mean (SD)  Mean (SD) t p 

 

Technological Factors 

H1 Relative Advantage 5.779 (1.044)  5.404 (0.815) 2.062 0.042 
H2 Complexity 4.225 (1.376)  4.126 (1.250)  0.379 0.705 
H3 Compatibility 5.583 (1.101)  4.091 (1.345) 5.914 0.000 

         
Organizational Factors 

H4 Top Management Support 5.992 (0.822)  4.268 (1.177) 8.859 0.000 
H5 Organizational Readiness 5.800 (0.911)  5.068 (1.392) 3.269 0.001 

 

Environmental Factors 

H6 Competitive Pressure 4.887 (1.195)  4.053 (1.379) 3.172 0.002 
H7 Business Partner Pressure 4.575 (1.361)  3.538 (1.589) 3.433 0.001 
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DISCUSSION AND IMPLICATIONS 

The objective of this study was to extend the understanding of cloud computing adoption by identifying the factors that affect 
the cloud computing adoption, and comparing the perceptions of cloud computing adopters and non-adopters in relation to the 
technological context, organizational context and environmental context. 
 
 
Technological Context 

IT professional adopters perceived the relative advantage and compatibility more than the non-adopters did. This is not 
surprising result because adopting firms have reaped the benefits of and appreciated the experience with cloud computing. On 
the top of the relative advantages of cloud computing, as compared to in-house computing, are the cost reduction, operation 
efficiency, fast application process, better customer services, better relationships with business partners and improvement of 
the firm competitive advantage. In addition, adopters perceived cloud computing more compatible than the non-adopter did, in 
terms of organization culture, values and work practices. However, there is no significant perception differences towards 
complexity. In fact, they have neutral perceptions. This implies that both adopters and non-adopters believe that complexity is 
not a barrier of adopting cloud computing. That is, they neither perceive cloud computing taking long time to understand and 
implement nor requiring complex skills from employees to deploy and use. 
 
Organizational Context 

Organizational context involves the top management support and the organizational readiness. Unlike non-adopting firms, top 
management of adopting firms is very supportive of and interested in cloud computing initiatives. The non-adopting firms have 
shown lower perception towards top management support. This confirms that the important role of top management support in 
creating a supportive climate and providing adequate resources for successful adoption of cloud computing. This finding is 
consistent with [12] who found that top management support was significant discriminators between cloud computing adopters 
and non-adopters. 
 
The organizational readiness entails the technology infrastructure, IT skills and financial resources. Adopters perceived 
technological and financial resources more important than non-adopters did. One possible explanation might be the 
non-adopters perceived that the required resources are as important for cloud computing as for in-house computing. Another 
explanation might be that the cloud computing is new to Saudi organizations. Hence, the non-adopters have found it difficult to 
assess the importance of technical and financial resources required for cloud computing implementation. They might not 
perceive that cloud computing differs from in-house computing in terms of resources requirements.  
 
Environmental Context 

In a complex business environmental, there is a paramount external pressure on business firms to leverage new ways to 
outperform rivals. The pressure emanates from the competition within the industry and from the trading business partners, 
especially those implementing hybrid cloud. A firm may feel pressure from its trading partners if they request or recommend it 
to adopt cloud computing. Another source of pressure is from the industry. Firms may feel the need to adopt cloud computing, 
in order to be remain competitive, when they see most of their peer firms adopting cloud computing.  
 

CONCLUSIONS, LIMITATIONS & FUTURE DIRECTIONS 

This paper examined the IT professionals’ perceptions of cloud computing adoption in Saudi Arabia. This study represents an 
attempt to examine perceptions of cloud computing adoption using technology-organization-environment framework. Overall, 
the results showed that adopters have much higher perceptions of cloud computing than the non-adopters. This might be 
attributed to the fact that increasing familiarity with the cloud computing technology would lead to a greater degree of 
adoption. Another explanation is that non-adopters did not perceive a need to adopt the cloud computing. The results suggest 
that the study variables (i.e. relative advantage, compatibility, top management support, organizational readiness, competitive 
pressure, and partner pressure) play important roles in differentiating between adopters and non-adopters of cloud computing.  
 
This research has some limitations. First, the cloud computing is a relatively new concept and has different service models. 
Each model may have different perceptions. Future studies need to focus more on specific service or delivery models like SaaS, 
PaaS, or IaaS. Second, this study is conducted in a single country, which implies that the results reflect only the situation in 
Saudi Arabia. Therefore, the results cannot be generalized to other countries. Different countries have different aspects such as 
cultures, competition, business partners, and government policies. Similar research work may be conducted in other countries 
and the results are compared. Third, the results provide overall perceptions of cloud computing, regardless of the industry. 
Future research should target and focus on different sectors and industries. 
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APPENDIX 

Measurement items of the research variables 
 

Relative advantage 

CC reduces costs (Teo, Lin, & Lai, 2009) 
CC improves operations efficiency (Teo, Lin, & Lai, 2009) 
CC enables faster application process (Teo, Lin, & Lai, 2009) 
CC improves customer service (Teo, Lin, & Lai, 2009) 
CC improves relationship with business partners (Teo, Lin, & Lai, 2009) 
CC improves competitive advantage (Teo, Lin, & Lai, 2009) 

 

Complexity 

CC takes long time to understand and implement (Low, Chen, & Wu, 2011) 
CC lacks confidence from the employees because it is relatively new (Low, Chen, & Wu, 2011) 
CC requires complex skills from employees (Yu-hui, 2008) 
 

Compatibility 

CC adoption is compatible with the organization culture (Grandon & Pearson, 2004) 
CC adoption is compatible with the organization values (Grandon & Pearson, 2004) 
CC adoption is compatible with the organization preferred work practice (Grandon & Pearson, 2004) 
 

Top Management Support 

Top Management is interested in CC adoption (Teo, Lin, & Lai, 2009) 
Top Management supports the CC adoption (Teo, Lin, & Lai, 2009) 
Top Management is aware of the benefits of CC (Yu-hui, 2008) 
 

Organizational Readiness 

Organizational financial resources is important to adopt CC (Grandon & Pearson, 2004) 
Organizational technological resources is important to adopt CC (Grandon & Pearson, 2004) 
 

Competitive Pressure 

Competition is a factor in the decision to adopt CC (Grandon & Pearson, 2004) 
The industry is pressuring to adopt CC (Grandon & Pearson, 2004) 
 

Business Partner pressure 

Majority of business partners have requested to use CC (Teo, Lin, & Lai, 2009) 
Majority of business partners have recommended to use CC (Teo, Lin, & Lai, 2009) 
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ABSTRACT 

A good web design is a prerequisite for a successful business nowadays, when the most used way for the people to inform 
themselves is the Internet. Web design includes the optical composition, the structure and the user guidance of websites. The 
importance of each website leads to the question if there is a way to measure its usefulness. The aim of this paper is to suggest 
a methodology for the evaluation of web design. The desired outcome is to have an evaluation that is concentrated on a 
specific website and its target group. 
 
Keywords: Web design, evaluation methodology, effective design, user guidance, target group, components of web design. 
 

INTRODUCTION 

Nowadays almost every company or organization has its website. An excellent design of these is a key for a good 
representation of each business. Web design includes the optical composition, the structure and the user guidance of websites 
[1, p3]. However, it has many perspectives. Except the esthetics and the good concept, other perspectives of web design are the 
user friendliness and features connected with the operation alternatives [1, p.3]. 
 
The most information that can be in the form of text, picture, sounds or films/animations in Internet is located on websites. [5] 
The importance of internet presence cannot be neglected. Most of the people use the web almost every day in order to inform 
themselves about different themes. For every user of the website, it is important to find well-presented information that he 
looks for in a timely manner [3]. 

 
So the key question is: What does an excellent website look like and what means “excellent” in this context? To consider this, 
there are many sub-questions like: What is the optimal amount of pictures and how should they be positioned? What is the 
optimal amount of text, so that the reader can accept it in the best way? What is the proper navigation? 
 
Effective design is a combination of experience, surprise and a feeling of comfort on the one side. On the other side, it is a 
good orientation, functionality and shopability [2, p.35]. For every owner of an internet page is important that his target group 
is satisfied [8]. The work of Hansjörg Zimmerman in the area of usability of offers on the Internet shows what can be the 
consequences of a bad created web page [8]. He describes the not visible navigation, the too long and not structured texts, the 
not good effect of the colors on the monitor and the not target group adapted website as typical mistakes during the creation of 
an internet page. Those lead to confusion of the user and do not motivate him to visit the site again [8]. This is proof for the 
importance of the orientation of web design in such a way so that the target group can be satisfied. However, how can be the 
customer’s satisfaction with a website measured? From that follows the scientific research question: Can web design be 
evaluated with the help of an algorithm or a systematic analysis? 
 

STATE OF THE ART OF WEB DESIGN 
There are a lot of online tools for web design evaluation such as WDG HTML Validator, Websitegrader, Seitwert and much 
more. However, those examine only the technical perspective of the product. The design of a web page should be in every 
aspect to the target group adapted [3]. From that follows the difficulty about web design evaluation and this is exactly the 
dependency on the target group. Every nationality, age, job and gender group has its own preferences. Another point is that it 
should be paid attention to the function of the internet site: business card, E-Business, E-Commerce and so on. 
 
As a motivation for the development of an evaluation methodology for web design serve the empirical results of M. Thielsch 
and R. Jaron about importance of esthetics for the perception of websites [4]. They divide the perception of websites in three 
main dimensions: contents, usability and esthetics. 
 
Their survey about importance of these dimensions shows that contents are on the first place, than comes usability and on the 
last place is esthetics. This is what the user said; when he was directly asked about his opinion and had time to think about it. 
Other statements can be made as a result of laboratory experiments [4]. There is a strong correlation between each of the three 
dimensions and the first sight and the general impression of a website. The conclusion of this contribution is that it should be 
paid attention to all the dimensions of an internet site. It is important to provoke the interest at the beginning in order to have a 
better chance for more visits in the future. In this phase is esthetics a strong influence factor. After that in the next phase - 
repeated visit, have the usability and the contents an important role[4]. 
 
In general there are six components, in which the creation of a website can be divided [7, p.20]: 
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Orientation 
The user sees with the help of orientation elements in which area he is moving and which themes can be also chosen [6]. The 
point is to define the structure clearly and then to evaluate if it is effective or not. 
 
Navigation 

The clear and effective navigation structure and information structure are one of the most important success factors for a 
website [6]. In this part is the movement on the webpage discussed. 
 
Information 

Information is delivered to the user with the help of the contents on the internet site. It is important how the information is 
presented. When we talk about web design, the point is not the contents on itself, but the way how they are given to the user. 
The understanding is much more connected with the form and the structure of the text as with the text on itself. A 
reader-friendly text requires a good readable font on the monitor, a clear structure and short and concise sentences [6]. The 
pictures as a part of the website are also ordered in the component information. The reason is that pictures boost the meaning 
of the text. They can also make the understanding of the information easier. Thiessen divides the pictures in three categories [7, 
p.102]. Those with illustrative function are directly with the text connected and illustrate it. [7, p.102] The ones with structural 
function serve as an explanation of the structure of the website. [7, p.102] The last ones are with decorative function. [7, p.102] 
They are also almost always with the text connected, but they are not explaining the contents. They are there to boost it 
esthetically. In the most internet pages are all these three types to be found and no one of them should be neglected, because 
they are all part of the visual perception. 
 
Screen-Layout 

Screen-layout includes the proper monitor presentation of the contents of one website and the design composition of all used 
elements. [6] Layout is important for the perception of a particular website. The way that the different elements are positioned 
and presented can make the user feel himself safe. [6] With the help of screen-layout, you can make your target group trust you. 
[6] And this is the best way to win customers. The colors are an important part of the screen-layout and the visual 
representation. Colors play a considerable role in people’s perception [7, p.138] Interpretation of different color tones is 
influenced by culture and personality and that is the reason why people are not able to percept colors without emotion and 
neutral. [7, p.138] Because of that, they should be adjusted to the purpose of the website. For the colors concept cannot be 
made any general statement, because of the strong cultural influence. For this reason, colors should always be adapted to the 
target group. 
 
Interaction 

Interaction elements make it for the user possible actively to participate. To every action of the user should a reaction from the 
system come. Typical dialog elements are navigation toolbars, searching functions, online forms and others. [6] The 
importance of this component is that the user becomes the feeling that he can control the process of usage and make it 
appropriate for himself. 
 
Motivation 

One product is motivating, when it is to the target group adapted, intuitive usable and clearly constructed; it offers useful 
information and addresses the user in the proper way. [7, p.179] Moreover, make motivational elements the usage of the 
product easier and make it more effective. [7, p.179] Motivation can be associated with effectiveness and user friendliness. 
Another point is that this component of websites has the role to differentiate the product from the concurrence [7, p.179]. 
 

APPROACH 
Figure 1 gives an overview of the suggested approach in this paper. In the motivation was the problematic that should be 
solved with this approach revealed. It is the lack of systematic methodology for web design evaluation in such a way so that 
the result the opinion of the users corresponds. The purpose is in the end to have a feedback, which comes directly from the 
target group. The two general parts of the suggested approach is the creation of a survey and an analytical technique for the 
results. The way that this methodology can be evaluated is a discussion with experts in the area of web design. When the 
opinions of the test people and the experts are the same, then it can be said that this assessment methodology is a proper one. 
When there is not a strong difference between the two opinions and the experts can give a logical reason for this deviation, 
then the approach can also be accepted as successful. When there is a drastic deviation, then it does not automatically mean 
that the survey methodology is not good but that it should be redeveloped and carried out in another way. 
 
 
 
 
 
 



Trifonova, Ewe, Schrödl & Jamous 

The Fourteenth International Conference on Electronic Business & 

The First Global Conference on Internet and Information Systems, Taipei, December 8-12, 2014 

260 

 

 
Figure 1. Research Approach 

 
SURVEY 

The basis of the suggested approach is a quantitative research method. The idea is with the help of a survey to evaluate the 
different components. 
 
The first step is the choice of test people. They should be such people that can be using the website with a big probability. 
Criteria that can describe the test people can, for example, be: age, gender, job/occupation, hobbies, nationality, income, etc. It 
should be made a detailed description of the target group that should use the internet site. The example, which is in this paper 
presented, is the website of a university in Germany. In this example the only important criteria in order the test people to be 
chosen is job/occupation - scientific employee, student or interested in studies. 

 
The second step is the creation of the questions. They are based on the six components of web design and result from the 
theory about those. The ready questionnaire, which was used for the example and which is suggested as a sample, can be found 
in the appendix at the end. Those questions were asked every test person in the form of an online survey. There is a scale for 
every question as an answer opportunity. The questions are made in such a way so that a note can be given as an answer. (1 is 
for not good or not corresponding and 5 for good or corresponding by the particular website). The idea is at the end to have 
one general note for the whole website. 

 
After the creation of the questionnaire comes the problem how much important are the different components. Is the role of the 
navigation with the same significance like the screen-layout etc.? When you take it for sure that all the components have the 
same importance, then you will have at the end a not objective note. About the weighting ratio of all the components can also 
not be made any general statements. Depending on the type of the website can the pictures be more important than the 
information. The way to find out the weighting ratio is to ask about every component how important it is for the user. These 
questions also have as an answer opportunity a scale (1 is not important and 10 is really important). 

 
When all these steps are done and the results from the survey are there, then comes the time for the analysis. 
 

ANALYSIS OF THE RESULTS 
The analysis is done by using Microsoft Excel. It is carried out in three general stages. The first step is to work on the results 
from the questions about the six components of web design. Therefore is the table number one in the appendix. First should all 
the evaluations be for each component summed. This number should then be written down in the column Sum and the 
respective row. In the next column - number of questions, should be the number of the asked questions to every component 
noted. The next thing to be done is to calculate the maximal possible sum of all the evaluations for every component. It is a 
multiplication of the number of questions that were asked, the number of test people and 5 (the best possible note). The column 
percentage corresponds the proportion of the sum of notes from the maximal possible evaluation. As last should be a note for 
every component calculated. It is the respective percentage that is already calculated form 5 (the highest note). 
 

Table 1: Dimension Calculation 

  Sum 
Number of 
questions 

Maximal possible 
sum Percentage Note 

Orientation 1150 7 1925 59,74% 2,99 
Navigation 664 4 1100 60,36% 3,02 
Information 1043 5 1375 75,85% 3,79 
Screen - Layout 1040 5 1375 75,64% 3,78 
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Interaction 762 4 1100 69,27% 3,46 
Motivation 747 4 1100 67,91% 3,40 

 
The second step concentrates on the weighting ratio of the different components of web design. First should be all the 
weighting numbers that were given for every component summed. After that should these altogether be summed. At the end is 
the proportion of the sum for each component from the general sum to be calculated. This number represents how should be a 
note of each component proportional taken for the end note. The result can be obtained from Table 2. 
 

Table 2. Weight Calculation 

  Sum Weighting ratio 
Orientation 500 0,19 
Navigation 495 0,19 
Information 493 0,19 
Screen - Layout 389 0,15 
Interaction 397 0,15 
Motivation 390 0,15 
  2664 

  
The last step is the calculation of the end note. The note for each component should be multiplied with the respective 
weighting proportion. The sum of these six multiplications is the general note for the website. The end note of the carried out 
survey in the university can be seen in Table 3. 
 

Table 3. Final Calculation 
Endnote 3,39 

 
EVALUATION OF THE METHODIC 

This last step has the purpose to prove if the suggested methodic is successful or not. The online survey was carried out in a 
German university and aimed to assess the official webpage of the university. The test people were invited with the help of 
different social student’s networks. At the end were 67 interviews gathered. 12 of them were incomplete, and the other 55 were 
complete. For the analysis was paid attention only to the fully completed interviews. 
 
Parallel with the survey were also personal conversations with web design experts conducted. The statements of these experts 
were that the website is good constructed, and there are no significant problems in the different components that should be 
necessarily corrected. 

 
The worst problem of the survey was to convince enough people to take part in it. That is the reason for the small number of 
interviews. It is possible that due to that the represented assessment a little deviation from the reality has. The end note that 
was calculated is 3,39, and it is over the average of 2,5. The notes for the different components mean that the orientation and 
the navigation elements can be improved. However, the notes of all components are over the average. This means that there are 
not so important parts in the web-design that should be changed. The conclusion is that there is no difference between the 
opinion of the experts and the test people. 

 
The conclusion on the basis of this survey is that the suggested methodic is proper. However, in order to be hundred percent 
safe with this conclusion the survey should be done again with a bigger number of test people. 
 

OUTLOOK AND SUMMARY 

It was a methodology suggested to evaluate web-design so that the results come directly from the target group. Web design was 
divided into six components and for each of those were created questions. These build together a survey, which should be 
conducted with the needed test people. For the analysis of the results, a methodic was developed. As an evaluation of the 
approach, was the suggested survey at one German university carried out. From this evaluation result the following advantages, 
disadvantages and still open questions. 
 
The survey in general is a methodic that is often used. It is also proper for the assessment of web-design. Its advantage in 
comparison to technical tests and consultation with experts is the feedback that comes directly from the target group. This 
method also has like every other its disadvantages. Those can be formulated as open questions for the future. 
 
The optimal number of test people can be calculated with the help of statistical methods. However, what is the best way to find 
such people and motivate them to take part in the survey. The presented analysis of the results can be used to calculate general 
note and note of the components. However, how can you be sure that these numbers are plausible and that every participant has 
done the survey carefully? Can this problem be solved with the usage of some specific questions or is there another technique 
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that motivates the test people to fill the questionnaire attentively? 
 
These questions are part of the area: Methodic to create and carry out a survey properly. The answers to those later will be an 
improvement for the now suggested approach. 
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ABSTRACT 

This study investigates levels of Operating System (OS) noise on Apple iPad mobile devices. OS noise causes variations in 
application performance that interfere with microbenchmark results. OS noise manifests in collected data through extreme 
outliers and variations in skewness. Using our collected data, we develop an iterative, semi-automated outlier removal process 
for Apple iPad OS noise profiles. The profiles generated by outlier removal represent the first step toward an adaptive noise 
mitigation technique, which presents opportunities for use in microbenchmarking across other mobile platforms. 
 
Keywords: Benchmark, outlier removal, operating system noise, jitter, mobile microbenchmark 
 

INTRODUCTION 

Microbenchmarking is a subset of benchmarking that examines the performance characteristics of individual components of a 
software application, as opposed to the application as a whole [22]. Microbenchmarking is an effective tool in the analysis of 
key application components, such as user interface responsiveness [7]. In a mobile context, responsiveness of interactive 
applications has been demonstrated to significantly influence user perception [24]. Microbenchmarking represents an 
important potential tool in optimising mobile device platforms and applications. However, existing microbenchmarking 
approaches suffer from inherent limitations. 
 
On any platform, microbenchmarking suffers from the significant limitation that it is susceptible to interference from the 
underlying operating system and hardware [28]. Interference from underlying system activities is referred to as Operating 
System (OS) noise [1]. OS noise causes performance variations in user-level applications. These variations then manifest in 
microbenchmark results [28]. Existing microbenchmarking techniques do not provide a comprehensive approach to address the 
effects of OS noise on microbenchmark results. 

 
Existing literature on microbenchmarking typically attributes noise to measurement inaccuracies caused by instability of the 
underlying system clock [22] [23]. These inaccuracies were particularly prevalent on older hardware and could result in an 
effective clock resolution on the order of milliseconds on some systems [22]. However, the system clock utilised under iOS is 
built on the CPU cycle counter, and is completely stable with nanosecond accuracy [2]. The performance variations observed 
by our user-level microbenchmark demonstrate the influence of OS noise in an environment where clock instability is not an 
issue. 

 
Literature on OS noise in the parallel computing context utilises microbenchmarks for measuring OS noise levels [4][19][21]. 
The use of microbenchmarking as a tool to measure OS noise is itself a statement that microbenchmark results are influenced 
by OS noise. However, researchers in the parallel computing context appear to consider microbenchmarking as simply a means 
to an end. To date, we have sourced no research contributions made by the OS noise research community to the knowledge 
base of performance microbenchmarking. 

 
In the embedded systems context, Wang et al. [28] consider the influence of underlying system perturbations to application 
performance. Microbenchmarks are used to measure system performance. However, their research focuses primarily on the 
implications of noise for embedded real-time applications. The only contribution to the knowledge base of microbenchmarking 
is to pair microbenchmarks with workloads representative of actual application behaviour, in order to make the measured 
results more meaningful [28]. 

 
Although the existing literature utilises microbenchmarking to make contributions to OS noise research, we believe our work is 
the first that utilises OS noise research to make a contribution to the knowledge base of performance microbenchmarking. In 
this paper we perform a preliminary exploratory study into the levels of OS noise on 20 identical Apple iPad Air devices. We 
examine the characteristics of the collected data and compare it to previous observations of OS noise data. We then develop an 
outlier removal technique to generate OS noise profiles from the collected data. The generated profiles present potential for use 
as the basis of an adaptive noise mitigation technique. 

 
The contributions of our research are as follows: 

 We perform a study to examine OS noise on Apple iPad devices. We are aware of no previous studies that examine 
OS noise in a mobile context. 

 We propose an iterative, semi-automated process for removing outliers from collected OS noise datasets. 
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 The OS noise profile generated by outlier removal represents the first step towards an adaptive noise mitigation 
technique for use in microbenchmarking. 
 

The rest of this paper is structured as follows. First, we explore the existing literature on OS noise in a number of contexts, and 
motivate our work by highlighting the existing knowledge gaps. We then describe our Apple iPad OS noise study. Finally, we 
present our semi-automated outlier removal process, developed using our collected data. 

 
BACKGROUND 

Operating System (OS) noise is the interference to application performance caused by the underlying operating system and 
hardware [20]. Application performance variations arise when background system activities occupy processor time [19]. 
Little existing work examines OS noise in a mobile context. OS noise is inconsequential to most mobile applications, and 
impacts only specialised software such as microbenchmarks and applications with real-time requirements [28]. However, OS 
noise has been studied extensively in the context of parallel computing, where its impact is significant [1]. We examine OS 
noise the contexts of parallel computing and microbenchmark accuracy. 
 
Impact of OS noise within parallel computing 

The impacts of OS noise have been extensively explored within the field of parallel computing [1]. Parallel computing 
applications commonly utilise a bulk-synchronous computation model. In this model, all nodes perform processing 
concurrently and synchronise with one another at the completion of each step. All nodes must complete each step before 
synchronisation can occur and the next step can begin [20]. Due to the lockstep nature of this process, delays on any given 
node postpone the completion of the entire step [20]. Small delays caused by OS noise, accumulate over the course of a 
parallel application’s execution. The accumulated delay can result in severe performance degradation and reduced scalability 
[9]. Next, we examine the underlying sources of OS noise, approaches to measuring OS noise, and approaches to OS noise 
research. 
 
Sources of OS noise 

Operating system clock ticks are frequently identified as a source of OS noise [17] [18] [26]. Clock ticks are interrupts 
generated by the operating system at a regular fixed interval so that the operating system can perform runtime tasks and 
provide timing services to applications [1] [26]. In order to reduce levels of OS noise generated by clock ticks, Tsafrir et al. [26] 
propose a dynamic timer system to replace the use of fixed interval timers, which Akkan et al. [1] refer to as a “tickless” 
kernel. 
 
Daemons are another commonly identified source of OS noise [6] [17] [19] [25]. Daemons are background processes, and can 
include both generic system tasks as well as specialist services, such as cluster management software [19]. 
Numerous memory access-related events are identified as noise sources, including cache misses [6] [25] [26], page faults [6] 
[17], and translation lookaside buffer (TLB) misses [6] [17]. These events can be caused by memory access in both application 
code and kernel code [25]. 
 
A number of other sources of OS noise are also commonly identified, including interrupts generated by timers and other 
hardware events [1] [8] [19] [26], and the context switching mechanism utilised by pre-emptive process scheduling [6] [18]. 

 
OS noise is the result of complex interactions between numerous system components and events. Removal of these underlying 
sources is complicated [1], and is beyond the scope of this study. In order to mitigate the effects of OS noise on 
microbenchmark results, noise levels must first be measured. 

 
Measuring OS noise 

Techniques for measuring OS noise commonly utilise two main approaches. These approaches are illustrated in Figure 1. 

 

Figure 1: Common approaches to measuring OS noise. 
 

The first approach utilises a user-level microbenchmark to measure performance variations and build a profile of OS noise. 
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User-level microbenchmark implementations include Fixed Work Quantum (FWQ) [19], Fixed Time Quantum (FTQ) [21], and 
selfish detour [4]. These implementations all utilise a loop to measure performance perturbations. Fixed Time Quantum 
measures work performed per unit of time [21], whilst Fixed Work Quantum and selfish detour measure the time taken to 
perform a unit of work [1] [4]. 

 
The second approach utilises kernel instrumentation to measure underlying events that represent sources of OS noise [6]. 
Although Morari et al. [17] generate noise profiles using kernel instrumentation alone, kernel instrumentation and user-level 
microbenchmarks are often utilised in combination. This hybrid approach correlates noise profiles generated by a user-level 
microbenchmark with the underlying OS events captured by kernel instrumentation [6] [18]. 

 
The use of kernel instrumentation provides more detailed information than user-level benchmarks alone, but requires 
modification of the operating system kernel [6]. Such modifications are possible on desktop operating systems, but are 
prevented by security restrictions on some mobile device platforms. User-level microbenchmarks provide only a profile of OS 
noise with no information about the underlying sources [18], but can be easily utilised under any platform. In a mobile context, 
user-level microbenchmarks are ideal because they can be utilised across all mobile device platforms. 

 
The data generated by OS noise measurement techniques is typically used as the basis for further analysis. The measurement 
technique, analysis, and any further action taken based on the analysis results, form the high-level approach taken by most 
existing OS noise studies. 

 
OS noise research approach 

Existing research on OS noise follows a common approach. This approach is depicted in Figure 2, and consists of three 
components: measurement, analysis, and action. 

 

Figure 2: Common approach embodied by existing OS noise research. 
 

OS noise studies typically begin by performing a measurement, either of OS noise levels [1] [4] [21], noise sources [6][18], or 
the performance impact of noise [8] [9]. The data generated by the selected measurement technique is then analysed. 

 
Techniques used for analysis of collected data vary among existing OS noise studies. The technique selected depends upon the 
nature of the information collected, and the goal of the study. Analysis goals of existing studies include comparison between 
OS noise measurement techniques [17] [21], correlation of OS noise events to underlying noise sources [18] [26], and 
examining the performance impacts of OS noise at varying levels of frequency and granularity [4] [8]. Discussion of analysis 
results can motivate proposals or recommendations [26], or may be used as the basis for further action. 
 
The insights gained from the results of analysis can be utilised to perform actions to address any identified issues. These 
actions may be taken as part of the same study or a subsequent study. Actions taken by existing OS noise studies include 
modification of operating systems to reduce noise [1] [19] and implementation of distributed schedulers to mitigate the effects 
of OS noise on parallel applications [14]. 

 
Our preliminary study into OS noise levels on identical Apple iPad Air devices embodies the first two components of this 
approach. We first measure OS noise levels, and then analyse the collected data to remove outliers. The OS noise profile 
generated by outlier removal represents the first step toward an OS noise mitigation technique for microbenchmarking. The 
development of such a technique represents the third and final component, action, and is the focus of our future work. 

 
Microbenchmark accuracy 

Very little existing work explores the effects of OS noise in the context of microbenchmark accuracy [22] [23]. 
 
Staelin and McVoy [23] present mhz, a microbenchmark program that determines processor clock speed by utilising 
system-independent techniques. The program is known to be susceptible to noise. An extremely naive noise mitigation 
approach is utilised, which simply reports the median of recorded observations in place of the mean [23]. No further 
processing is performed to detect or mitigate either data skewness or the presence of outliers. 

Measurement Analysis Action

Our research focus
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Staelin [22] describes lmbench, a microbenchmark suite that encompasses a number of components, including mhz. 
Measurement results are noted to be heavily skewed and contain extreme outliers. The author also states that the majority of 
values cluster heavily around the median [22]. In spite of these observations, enhancements to lmbench to mitigate the effects 
of noise are left as future work. 

 
Existing work on OS noise in the context of microbenchmark accuracy describes a number of common characteristics in 
collected measurement results. These characteristics are presumed to be the result of noise. However, current implementations 
utilise only simple approaches to mitigate the effects of noise. Hence, we measure the levels of OS noise on Apple iPad 
devices and examine the characteristics of the collected data. Our analysis builds the first steps toward a more comprehensive 
approach for mitigating the effects of OS noise on microbenchmark accuracy. 

 
PLATFORM CHARACTERISTICS OF APPLE IOS 

The Apple iOS platform is selected for our study because the platform features a number of characteristics that are interesting 
when examining OS noise. 
 
The iOS platform comprises a fixed set of hardware and software configurations manufactured by Apple. The use of a 
homogeneous, well-defined hardware and software configuration improves the reproducibility of our study. 

 
The XNU kernel utilised by the iOS operating system is a “tickless” kernel [15]. Tickless kernels are designed to reduce OS 
noise due through the use of fewer OS clock ticks [1] [26]. The operating system also handles memory allocation differently 
depending on the requested block size. Block sizes are rounded up to either the nearest multiple of 16 or 4096. This can result 
in increased memory use if inefficient block sizes are utilised [3]. Memory state influences a number of underlying events that 
have been identified as sources of OS noise, including cache misses, page faults, and TLB misses [6] [17] [26]. 

 
The majority of iOS applications are compiled and run as native machine code. Other mobile platforms such as Android and 
Windows Phone [16] commonly utilise languages that run in an application-layer Virtual Machine (VM). Application-layer 
VMs introduce a significant layer of complexity that makes microbenchmarking extremely difficult [10]. Microbenchmarking 
with native code facilitates easy collection of OS noise data. 

 
After collecting data on OS noise levels for iPad devices, we examine the characteristics of the collected data. The 
methodology and results of our experiment are described in the sections that follow. 

 
EXPERIMENTAL METHODOLOGY 

We measure the level of OS noise present 20 Apple iPad Air devices. All devices are identical hardware models, running 
identical software initialised to the same default state. All network connections are disabled on all devices. All devices’ clocks 
are synchronised, and the experiment code is scheduled to execute simultaneously across all devices. 
 
We measure OS noise using a variation of the Fixed Work Quantum (FWQ) technique, minimising the amount of processing 
performed by recording timestamps in a tight loop [4]. We minimise processing further than previous approaches by manually 
unrolling the loop, removing the overhead of the loop header itself. Minimising the processing performed maximises the 
sampling rate, and ensures accuracy is as high as possible [11]. 

 
Unrolling the timestamp recording loop requires a fixed number of loop iterations. This precludes use of a filtering mechanism. 
As a result, we store all timestamp deltas generated. Due to the limitations of running FWQ for extended periods of time [21], 
we select a fixed iteration count of 10000, as a compromise between sample size and memory access. Accordingly, each trace 
represents the level of OS noise present on a device at a single point in time, as opposed to across an extended period. 

 
To examine the characteristics of OS noise levels across different device states, we perform several different processing 
variations in the experiment code. The processing variations represent different memory access patterns, designed to result in a 
variety of device memory states. Processing involves allocating different sized blocks of memory. A number of block sizes are 
selected that are aligned to multiples of 16 or 4096, to represent efficient memory usage. Remaining block sizes are selected 
using prime numbers, to represent inefficient memory usage [3]. 

 
EXPERIMENTAL RESULTS 

Data characteristics 

The data collected by our experiment demonstrates the same characteristics described by Staelin [22]. Results are clustered 
heavily around the median, and contain extreme outliers. These characteristics are consistent across all processing variations. 
This verifies the observations of previous work, and suggests that these characteristics may indeed be indicative of the 
presence of OS noise. Large values for both skewness and kurtosis serve as a quantitative demonstration of the observed 
characteristics. The means of these values are shown in Table 1. 
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Table 1: Mean skewness and kurtosis of the collected data, before and after the removal of outliers. 

 Raw data Outliers Removed 

Mean skewness 25.35 0.34 

Mean kurtosis 989.32 6.05 

 
In order to create a profile of OS noise levels, extreme outliers must first be removed from the data. We describe our outlier 
removal technique in the following section. 

 
Outlier removal 

We build our outlier removal technique on the Interquartile range Rule (IQR) presented by Tukey [27]. IQR defines the 
interquartile range as the 75th percentile minus the 25th percentile [27]. Cutoff points on either side of the interquartile range 
are calculated for use in identifying potential outliers. The cutoff points are defined as follows: 

Lower cutoff = Q1 – 1.5(Q3 – Q1) (1) 

Upper cutoff = Q3 + 1.5(Q3 – Q1) (2) 

 
IQR is designed for identifying potential outliers on both the left and right sides of normally distributed data [12]. Our 
collected data has a hard lower bound, defined by the case that the level of OS noise is zero. Accordingly, we treat all values to 
the left of the median as inliers. This approach is utilised in other fields when data has a hard lower bound, such as salary data 
in economics [13]. As we eliminate the lower cutoff, we can modify the upper cutoff to utilise the increased range of 
guaranteed inliers, as such: 

Upper cutoff = Q3 + 1.5(Q3 – Q0) (3) 

 
Where Q0 is the 0th percentile, i.e. the minimum value in the dataset. This allows us to exclusively target outliers to the right 
of the data. 

 
In addition to being characterised by a hard lower bound, our data is also skewed. The skewness of our data varies greatly. We 
use the medcouple robust measure of skewness [5] to determine the skew of our data without the influence of outliers. Possible 
values for the medcouple range from -1 to 1. Negative values represent left skewness, whilst positive values represent right 
skewness. A value of zero indicates a symmetrical distribution [5]. We observe medcouple values for our collected data 
ranging between -1 and 0.98, spanning almost the entire range of skewness from one extreme to the other. 

 
As noted by Hubert and Vandervieren [12], the interquartile range rule is unsuitable for skewed data. A modification to the 
original formula is proposed for use with skewed data, referred to as an adjusted boxplot. However, the models utilised by the 
adjusted boxplot are unsuitable for extremely skewed data, which the authors specify as having a medcouple value less than 
-0.6 or greater than 0.6 [12]. Applying the adjusted boxplot to our collected data produces unsuitable cutoff values in cases 
where skewness falls at the extreme ends of the scale. 

 
After testing current outlier detection techniques, we find that no automated method provides consistently acceptable results 
across our entire dataset. We therefore develop a semi-automated process to perform outlier detection for our dataset. We 
utilise a systematic trial-and-error process, whereby outlier cutoff points are automatically generated for our entire dataset over 
varying percentiles and distance ratios. The results of the automated process are then verified using visual inspection over a set 
of exemplar datasets that represent varying values for skewness. The process repeats until the most consistently acceptable 
outlier cutoff value is determined. This process resulted in the following formula: 

Upper cutoff = 95th percentile + 3.0(95th percentile – Q0) (4) 

 
Outlier removal using this formula produces the results displayed in the second column of Table 1. Although this formula 
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produces acceptable results for our collected data, the produced formula is heavily parameterised based on the unique 
characteristics of our collected data and thus unlikely to be suitable for other datasets. Scatterplots of an example dataset before 
(a) and after (b) outlier removal are depicted in Figure 3. 

 

(a)       (b) 

Figure 3: Example scatterplots of our collected data, before outlier removal (a), and after outlier removal (b). Note the 
difference in scale: 0 - 55,000 for the raw data, 0 - 300 for the data after outlier removal. 

 

IMPLICATIONS AND FUTURE WORK 

Microbenchmarking potentially represents an important tool for analysis and optimisation of interactive mobile applications. 
Improvements to microbenchmarking are required to address the limitations of existing techniques with respect to the effects 
of OS noise. Improved analysis and optimisation tools can assist application developers in delivering more responsive 
interactive applications. 

 
In spite of the extensive use of microbenchmarks as a tool for measuring OS noise, existing microbenchmarking techniques do 
not utilise a comprehensive approach for addressing the influence of OS noise on microbenchmark results. Our study 
represents the first step towards the development of a comprehensive OS noise mitigation technique. To our knowledge, this 
research also represents the first attempt to contribute to the context of performance microbenchmarking by drawing on OS 
noise research. 

 
This work is a preliminary exploratory study into OS noise on identical iPad Air devices. Due to the similarities in hardware 
and software configurations, the experimental methodology utilised in our study can likely be applied to other Apple iOS 
devices, such as iPhone and iPod models. Further development of a fully automated outlier removal process presents 
opportunities for generalisability to other mobile device platforms as well. We are currently working toward the development 
of both fully automated outlier removal, and an OS noise mitigation technique that utilises the noise profiles generated by 
outlier removal. 

 
CONCLUSION 

OS noise interferes with the accuracy of microbenchmarking results. This study examines levels of OS noise present on 
identical Apple iPad Air devices. Our collected data demonstrates characteristics consistent with previous observations. The 
data is characterised by large variations in distribution, is clustered heavily around the median, and contains extreme outliers. 
We develop an iterative, semi-automated approach for removing outliers. Outlier removal results in a profile of OS noise levels. 
Generation of this OS noise profile represents the first step toward an adaptive noise mitigation technique, which presents 
potential for use in microbenchmarking on other mobile platforms. 
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ABSTRACT 

Firms often innovate with IT due to institutional pressures, which can lead into rash decisions and drive firms to innovate IT 
similarly, e.g. mimicking the industry leaders. This drives firms to look alike and turn homogeneous. However, recent 
observations show that firms can actually become heterogeneous while innovating with IT under institutional pressures. We 
argue that firms can learn from the IT innovation process and they can turn these learnings into better use of the technology, 
which can ultimately lead to heterogeneous capabilities. Thus in other words we argue that firms can revive disappointing IT 
innovations due to institutional pressure and turn them into competitive advantages. This study uses case studies to further 
explore this nascent phenomenon.  
 
Keywords: Institutional theory, resource based view, IT innovation, RFID, capabilities. 
 

INTRODUCTION 

Business innovation based on information technology (IT) has become inevitable for successful firms. However, firms often 
innovate with IT due to institutional pressure and can have adverse consequences. For instance, Walmart’s RFID mandate 
urged many firms to adopt RFID without a clear goal and ERP has caused many firms to change their business processes to be 
compliant to the ERP ‘best practices’. The literature suggests that institutional pressure leads to mindless adoption resulting in 
isomorphic IT innovation. This implies that firms will lose their identity and become similar. While isomorphism is often 
observed in IT innovation, there are firms innovating with IT under institutional pressure successfully. However, it remains 
unclear how firms can become heterogeneous and successful under institutional pressure. 
 
Institutional pressure is described by the institutional theory as a force that drives firms to seek for legitimacy rather than 
economic rent. In the quest for legitimacy firms will become homogeneous, as the IT innovations are bounded by the 
institutional pressure. Firms seek for legitimacy in order to gain acceptance and recognition from the institutions. This implies 
that firms will lose their uniqueness due to institutional pressure and thus firms can rarely innovate with IT to gain competitive 
advantages under institutional pressure. On the other hand, firms need to explore ways to differentiate from competitors in 
order to gain competitive advantages. The resource based view (RBV) is a commonly used theory in the IS field to explain 
how firms can derive competitive advantages from IT innovations. RBV suggests that firms can develop unique capabilities 
based on their assets and resources. Assets and resources are inputs or outputs and unique capabilities are the processes that 
can transform inputs into outputs of greater value. Unique capabilities are essential to the firms’ success, as they form sustained 
competitive advantages (SCA) by differentiating from other firms. The two theories seem to be competing, as the institutional 
theory explains how firms become homogeneous, while RBV explains how firms become heterogeneous. IT innovation is 
often explained by these two theories, but few researches have studied how the two theories interact and can complement each 
other. 

 
Conversely, this study attempts to close the gap by using these two theories to explain the observed phenomenon. This study 
departs from the traditional institutional theory where the theory poses that institutional pressure will lead to isomorphism. 
However, we propose that IT innovation does not necessarily have to end here and firms can still develop unique capabilities. 
As a result, firms can become more heterogeneous rather than homogeneous under institutional pressure. This research intends 
to learn from successful RFID innovation cases. The use of RFID in supply chain management is a novel technology, which is 
greatly subjected to institutional pressure and many RFID applications are currently still undergoing the IT innovation 
processes. Through the literature and detailed case studies, we will first learn how firms can achieve SCA from isomorphic IT 
innovations. The successful turnaround processes will then be conceptualized and mapped into a conceptual framework. 
 

LITERATURE REVIEW 

Institutional theory and Resource Based View 

DiMaggio et al. [1] discussed that firms are still affected by institutional pressures. They posit that firms do not only need to 
succeed economically, but also need to establish legitimacy, which refers to the acceptance of a firm within its environment [2, 
3]. The pursuit of legitimacy under institutional pressure will lead firms to become isomorphic. Isomorphism suggests that 
firms become homogeneous by adopting similar processes, structures, and strategies. The institutional theory defines three 
types of isomorphism, namely: coercive, mimetic, and normative isomorphism. Coercive isomorphism refers to pressure 
exerted by other firms which the focal firms are dependent on. Institutional pressure can be exerted by parties, such as 
customers, suppliers, parent organizations, and government agencies. Coercive isomorphism is commonly found in the IS field. 
For instance, [4] discuss that coercive pressure was found more important than perceived benefits in adopting EDI. Mimetic 
isomorphism refers to firms imitating influential or successful peers. Mimetic isomorphism is also referred to as the 
bandwagon effect [5]. Lee and Özer [6], for instance, argue that initial publicities on RFID have portrayed overly opportunistic 
prospective, which led to that many firms jumped on the RFID bandwagon. Normative isomorphism refers to how norms and 
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values shared in the social networks influence the firm. Normative pressure can be put forth by variety of sources including: 
accreditation bureaus, trade associations, and peers. Bala & Venkatesh [7], for instance, advocate that normative pressure from 
a standards consortium pushed many firms to assimilate interorganizational business process standards. 
 
Albeit institutional pressure is certainly present, it is irrational to conclude that all firms innovating with IT under institutional 
pressure are heterogeneous. As a matter of fact, [2] discussed that firms under institutional pressure are actually becoming 
more heterogeneous instead of homogeneous. The resource based view (RBV) discusses how firms can create unique 
capabilities to differentiate themselves from others. RBV discusses how the combination of resources can create a sustained 
competitive advantage for a firm [8]. Amit and Schoemaker [9] further differentiated capabilities from resources, by arguing 
that resources are tradable and non-specific to the firm and can serve as the input to or outputs of a process. Whereas 
capabilities are firm-specific and utilizes resources to form competences and can transform inputs into outputs of greater worth 
[10]. Capabilities can turn into competitive advantages, when they are unique in the playing field [11]. The VRIN framework 
discusses that the competitive advantage can become sustained when the capabilities are Valuable, Rare, In-imitable, and 
Non-substitutable [12, 13]. RBV is especially applicable in the IS field, as RBV provides a framework to evaluate the strategic 
value of IT resources [14]. The theory provides guidance on how to differentiate from other IT implementations and RBV 
forms a basis for how IT resources can interact with non-IT resources [15]. The importance of IS resources and capabilities are 
not specific to a certain technology, as many other studies like [16] demonstrated similar results. Li et al. [17], on the other 
hand, discuss how the lack of capabilities led to numerous failures in the software industry.  
 
Complementing Institutional theory with Resource based view 

Indeed the literature has discussed that firms are still under institutional pressure, but yet many firms can differentiate 
themselves from the others. Oliver [18] is one of the few to synthesize institutional theory and RBV. She argues that firms must 
well manage the institutional context to facilitate SCA, which implies that firms can still reach SCA under institutional 
pressure. However, Oliver’s study explained it as a single process, although on three levels: individual, firm, and inter-firm. 
Swanson and Ramiller [19], on the other hand, used the mindfulness theory to explain the need for firms to strategically 
balance between mindfulness and mindlessness throughout the entire IT innovation process. Mindfulness implies that firms 
innovate with IT according to the firm’s facts and specifics. Mindlessness implies that firms innovate disregarding the firm’s 
facts and specifics. Thus firms need to make mindful or mindless decisions in the comprehension, adoption, implementation, 
and assimilation processes of IT innovation. In general, mindful IT innovation leads to better results compared to mindless IT 
innovation. Butler and Gray [20], for instance, discuss that mindfulness warrants success in IT systems, as they are fragile and 
complex. Fichman [21] shares similar findings and argues that IT innovation not only depends on perceived benefits or 
innovation characteristics, but mindfulness is a key moderator of IT innovation. Mindful IT innovation is analogous to RBV, as 
IT innovation that fits the firm’s facts and specifics can make the firms more heterogeneous. In contrary, mindlessness is 
analogous to institutional pressure as mindlessness is often caused by bandwagon effects [22]. The mindfulness theory posits 
that firms can be mindless at an early IT innovation process, but firms can still turn it into a mindful IT innovation assimilation. 
However, to the best our knowledge, literature has not explored how firms can change from a mindless IT innovation process 
to a mindful IT innovation process.  
 
Swanson and Ramiller claim that past IT innovations show that firms tend to move from mindless to mindful when they get 
more acquainted with the technology. This implies that firms can learn from IT innovations and change mindless IT 
innovations into mindful IT innovations. Absorptive capacity is a form of organizational learning which describes the firm’s 
ability to identify, assimilate, and apply new information to commercial ends [23]. Pavlou and El Sawy [24] suggested that 
absorptive capacity can enable firms to reconfigure existing capabilities to deal with changing environments and absorptive 
capacity is also found to improve the firm’s performance [25]. Zahra and George [26] expanded the absorptive capacity model 
by differentiating between potential absorptive capacity, which discusses how the firm acquires and assimilate new knowledge, 
and realized absorptive capacity, which discusses how the firm transforms and exploit capabilities. In that sense, absorptive 
capacity can actually be seen as a special type of capability, which helps firms to develop other capabilities [27]. To be more 
specific, the ‘absorptive capacity’ capability is also described as dynamic capabilities. Dynamic capability discusses the firms’ 
ability to integrate, build, and reconfigure resources and capabilities to address the changing environments. Hence, firms could 
learn from IT innovations under institutional pressure and through the firms’ absorptive capacity develop unique capabilities.  
 

THE PROPOSED FRAMEWORK 

Literature suggests that institutional pressure is a major reason to innovate with IT. However, institutional pressure causes the 
IT innovations of firms to become homogeneous. This is dubious as many IT innovations have proven to enable firms to create 
competitive advantages. We therefore will investigate in IT innovation and discuss how the proposed conceptual framework 
can help firms to turn institutional pressure into unique capabilities and sustained competitive advantages.  

 
Indeed many firms often innovate with IT under institutional pressure. Typically, institutional pressure leads firms to seek for 
legitimacy, and in our case firms seek legitimacy through IT innovation, which will cause the firms to become isomorphic. 
Isomorphism implies that firms lose their identity and thus their potential competitive advantage (see Figure 1). However, 
successful firms need to differentiate from others and cannot permit themselves to become isomorphic. We therefore feel there 
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is a need to look beyond isomorphism. IT innovation can, according to RBV, lead to assets and resources like equipment, 
infrastructure etc. Successful firms can bundle and transform these assets and resources into unique capabilities, and when the 
unique capabilities are valuable, rare, in-imitable, and non-substitutable the capabilities can turn into SCA (see Figure 1).  

 

 
Figure1. Proposed conceptual framework 

 
 

Institutional pressure can catalyze IT diffusion, but IT innovation under institutional pressure usually does not bring out the full 
potential of the technology [28]. Wade and Ramiller [14] argue that firms become more mindful when they become acquainted 
with the technology. Note that mindful IT innovation can help firms to form SCA (RBV) and mindless IT innovations can lead 
to isomorphism (institutional theory), as aforementioned. We therefore posit that firms can learn from isomorphic IT 
innovation and eventually turn the acquired assets and resources into unique capabilities. Thus institutional pressure is positive 
in a way since it catalyzes the IT diffusion, but usually only end up firms with assets and resources. Assets and resources alone 
seldom provide firms huge benefits. Therefore, firms should make the best use of the IT diffusion and learn how to make use 
of these assets and resources through their accumulated knowledge and absorptive capacity. Proper use of absorptive capacity 
can help firms to make better use of the assets and resources and turn them into unique capabilities. In case the absorptive 
capacity is not adequate to turn the assets and resources into unique capabilities, the lessons learned from isomorphic IT 
innovations can still enrich the accumulated knowledge in order to increase the absorptive capacity for future use. When the 
unique capabilities can satisfy the VRIN criteria they can form SCA. Note that the proposed conceptual framework is different 
from dynamic capabilities, as dynamic capabilities discuss how firms can change or reconfigure existing capabilities. While 
our proposed framework discusses how firms can develop capabilities from existing resources through their absorptive 
capacity. 
 

CASE FINDINGS 

This study aims to develop a nascent theory to explain a phenomenon that is observed in the industry and that cannot be fully 
explained by existing theories. We therefore conducted case studies, as this is a research strategy that is suitable for the early 
stages of theory development [29]. Although, existing theories cannot fully explain our observed phenomenon, we did let the 
Institutional Theory, Resource Based View, Mindful IT Innovation, and Absorptive Capacity form our a priori assumptions 
[29]. 

 
We obtained a list of potential firms that fit this study based on GS1’s past Hong Kong RFID Award winners from 2008 to 
2012. This list ensures that the IT innovations are recent and successful. We kept collecting cases until additional cases did not 
bring additional insights. This resulted in six cases, which falls within the suggested number of cases between 4 and 10 [29]. 
Based on initial discussions, the firms agreed to participate under the condition of remaining anonymous. This study therefore 
refers to the firms with pseudonyms and withholds information that would reveal their true identity. All the relevant RFID 
innovations of the six participating firms are included and resulted in a total of 14 RFID innovations. 

 
Semi-structured interviews were used to gather the information of the six participating firms. The level of analysis for this 
study was on a firm level and project level, given that firms often have multiple RFID innovations. We arranged a two-step 
case protocol, where we would first conduct an interview based on a semi-structured questionnaire. Subsequently, we would 
arrange a second interview to confirm our findings and ask for additional information. The case findings were then transcribed 
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and analyzed by a panel of three experts.   
 

The case findings revealed that institutional pressure is indeed a main motivator to innovate with RFID. Five out of the six 
firms innovated with RFID due to an institutional pressure. These innovations typically did not lead to unique capabilities. 
However, firms often treated these innovations as an opportunity to explore and learn about the technology. Findings suggest 
that firms often would further innovate with RFID. The further innovation usually is not an enhancement of their first RFID 
solution, but they would rather use the technology for new initiatives. These initiatives, on the other hand, are free from 
institutional pressure and do indeed lead to more satisfying results.  

 
The cases show that firms often intentionally tap on to the market to quickly acquire a RFID solution to satisfy the institutional 
pressure. They often choose to use third party solutions, as they have a technological expertise. This allows the firms to have a 
quick and easy access to the technological expertise. The firms will intentionally be actively involved the implementation with 
the intention to explore its possibilities and understand its limitations. They will use their use their absorptive capacity to 
identify, assimilate, transform, and exploit the newly gains information. Once the firm are confident enough that the 
technology can improve their unique capabilities and have the technological expertise, they will tend to self-develop the 
subsequent IT innovations.  

 
However, not all firms can gain the technological expertise from the IT vendors. Therefore, the firms need to have a learning 
capacity in order to absorb the new information and have a certain level of IT capabilities. If these two aspects are not in place, 
then the firm is unlikely able to continue to innovate with the technology by themselves. Findings show that firms can increase 
their learning capacity by being more hands-on with the technology. For instance, firms can help to provide support and bug 
fixes, involve users in the project, share successful cases, and have top management support.   

 
DISCUSSION 

This study explains a phenomenon that is observed from practitioners where IT innovations under institutional pressure can 
turn heterogeneous by developing unique capabilities. Current literature cannot fully explain this phenomenon and we propose 
a conceptual framework to explain it. Our framework leverages on two rather juxtaposing theories, Institutional Theory and 
Resource Based View, bridged by Mindfulness in IT innovations. Institutional Theory discusses that firms turn homogeneous 
under institutional pressure. In contrast, Resource Based View discusses that firms need to be heterogeneous in order to thrive 
in a competitive environment. The proposed framework explains how IT innovations under institutional pressure can still 
mindfully become heterogeneous over time and lead to unique capabilities through Absorptive Capacity.  

 
Case studies are utilized to confirm the conceptual framework. The findings show that Institutional Theory and Resource 
Based View can partially explain the cases. However, there are also cases where IT innovations under institutional pressure 
indeed develop capabilities. A deeper look into those cases shows that a more hands on implementations, e.g. in-house 
development, can significantly improve the chance of gaining capabilities. The hands on implementation can form a better 
basis to assimilate with the existing work life. Moreover, a more hands on approach can also increase the learning capabilities. 
In general, firms do not tend to derive capabilities from an existing innovation, they rather use the existing innovation as a 
basis to develop new innovations that can lead to capabilities. The cases findings largely support the proposed conceptual 
framework. However, the cases show that firms do not only learn from their acquired assets and resources, but they actually 
learn from all interactions, which includes perceiving institutional pressure, evoking isomorphic IT innovation, developing 
unique capabilities, forming sustained competitive advantages, and exerting Absorptive Capacity. This learning forms a part of 
the cumulative knowledge.  

 
This study contributes to the literature by proposing a new way to synergize Institutional Theory and Resource Based View. 
This study argues that institutional determinants and resource determinants are not in an extreme continuum [2, 22], but they 
can rather happen over time with proper usage of Absorptive Capacity. Moreover, a nascent theory is proposed in to explain 
how IT innovations under institutional pressure can still turn heterogeneous. The findings suggest that deriving unique 
capabilities under institutional pressure is more prevalent on a firm level compared to an IT innovation level. This observation 
warrants Institutional Theory based studies to consider investigating on a firm level, as the effects may not necessarily lead to 
isomorphism.  

 
This study uses case studies to develop our conceptual framework and in general case studies lack external validity and this 
study is no exception. The case analysis is based on a limited number of observations and only focuses on RFID. Therefore 
care must be taken to generalize our findings. However, this study used several methods to minimize the lack of external 
validity by triangulating the interviews with on-site visits and publicly available data. Furthermore, the cases tried to cover 
various supply chain parties and multiple respondents to further limit the bias. We used theories to guide our interviews, which 
goes against the traditional grounded theory building. However, this study uses cases to confirmatory validate our proposed 
conceptual model and therefore the guidance from the well-established theories is justified. Besides, the theories are well 
recognized and actually contribute to the rigor of this study.   
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This study is only an initial step towards developing a nascent theory. Future studies can develop a large scale confirmatory 
study to confirm our findings. Moreover, the findings from the cases can be used to develop measurement instruments that are 
specifically designed for the IS field. The findings of this study were limited to RFID. Extending the study to other IT 
innovations or to other problems altogether can improve the generalizability and possibly lead to other interesting findings.  
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ABSTRACT 

This study applied random forest (RF) and empirical mode decomposition (EMD) techniques to exchange rate forecasting. The 
aim of this study is to examine the feasibility of the proposed EMD-RF model in exchange rate forecasting. For this purpose, 
the original exchange rate series were first decomposed into a finite, and often small, number of intrinsic mode functions 
(IMFs) and one residual component. Then, a random forest model is constructed to forecast these IMFs and residual value 
individually, and then all these forecasted values are aggregated to produce the final forecasted value for exchange rates. The 
daily USD/NTD, USD/JPY, USD/HKD and USD/AUD exchange rates were employed as the data set. The experimental 
results are that MAPE for the four data sets are, respectively, 0.278%, 1.143%, 0.153% and 5.944%, which shows good 
performance according to the 10% threshold suggested by Lewis. 
 

Keywords: Random forest, empirical mode decomposition, Hilbert–Huang Transform, intrinsic mode functions, exchange rate 
forecasting. 

INTRODUCTION 

Financial time series forecasting is one of the most important and challenging tasks due to its inherent nonlinearity and 
nonstationary characteristics. In the past decades, this issue has attracted increasing attention by many academic researchers 
and some forecasting approaches have been developed for dealing with such data. The most popular approach is artificial 
neural network (ANN) due to their excellent nonlinear modeling capability [2-5]. However ANN models have several 
limitations, such as local optimization, slow speed of training, and low efficiency, thus have a poor generalization ability. 
Constructing ANN model would contain a great many parameters. These parameters were always judged by experience, so the 
model was hard to be established [6].  
 
Recently, there has been a lot of interests in “ensemble learning methods” that generate many classifiers and aggregate their 
results. Two well-known methods are boosting [7] and bagging [8] of classification trees. In boosting, successive trees give 
extra weights to points incorrectly predicted by earlier predictors. In the end, a weighted vote is taken for prediction. In 
bagging, successive trees do not depend on earlier trees － each is independently constructed using a bootstrap sample of the 
data set. In the end, a simple majority vote is taken for prediction. Breiman proposed random forests (RF), which add an 
additional layer of randomness to bagging [9]. In addition to constructing each tree using a different bootstrap sample of the 
data, random forests change how the classification or regression trees are constructed. This somewhat counterintuitive strategy 
turns out to perform very well [9]. Diana et al. demonstrated that RF can exhibit better accuracy of prediction and 
outperformed ANN [10]. In addition, it is very user-friendly in the sense that it has only two parameters (the number of 
variables in the random subset at each node and the number of trees in the forest). 

 
On the other hand, for better performance, hybrid models have been used. For example, Wang, Yu and Lai developed a hybrid 
artificial intelligent (AI) system framework by means of a systematic integration of ANN and rule-based expert system, with 
web text mining [11]. Amin-Naseri and Gharacheh proposed a hybrid AI approach integrating feed-forward neural networks, 
genetic algorithm, and k-means clustering and obtain satisfactory results [12]. The basic idea of the above hybrid methods is to 
overcome the drawbacks of individual models and to generate a synergetic effect in forecasting. 

 
Motivated by hybrid methodologies, this study attempts to apply the “divide-and-conquer” principle to construct a novel 
exchange rate forecasting methodology. In this study, the generic idea of “divide-and-conquer” principle can be understood as 
“decomposition-and-ensemble”. The main aim of decomposition is to simplify the forecasting task, while the goal of ensemble 
is to formulate a consensus forecasting on original data. In terms of the above ideas, an empirical mode decomposition (EMD) 
based random forest ensemble learning is proposed for tourism demand forecasting. EMD based on Hilbert–Huang Transform 
(HHT), a new technique in dealing with noise and nonlinearity data, will be applied to decompose tourism demand series into a 
finite and often small number of intrinsic mode functions (IMF). An IMF is defined here as any function having the same 
number of zero-crossing and extrema, and also having symmetric envelopes defined by the local maxima, and minima 
respectively. The IMF also thus admits well-behaved Hilbert transforms. The main advantage of selecting EMD as a 
decomposition tool is very suitable for decomposing nonlinear and nonstationary time series; it has been reported to have 
worked better, in describing the local time scale instantaneous frequencies, than the wavelet decomposition and Fourier 
decomposition[13]. In wavelet decomposition, it needs to determine a filter function before decomposition, while in Fourier 
decomposition, a time series (either linear or nonlinear) can be decomposed into a set of linear components. As the degree of 
nonlinearity and nonstationarity in a time series increases, the Fourier decomposition often produces large sets of physically 
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meaningless harmonics, when it is applied to nonlinear time series decomposition [13]. 

THE PROPOSED MODEL 

The proposed hybrid approach for exchange rate forecasting, namely, EMD-RF, combines EMD and RF, are described as 
follows. 
Step 1. The original time series x(t), t = 1, 2,…,N is decomposed into n IMF components, cj(t), j = 1, 2, …, n, and one residual 

component rn(t) by using EMD. 
Step 2. The decomposed datasets are divided into two datasets, namely training datasets and testing datasets. The training 

datasets are used to build RF models. 
Step 3. Forecasting model is set up for each IMFs, and the residue by using RF, respectively. The final prediction results are 

obtained by compositing the prediction values. In the following F is RF predictor function. The final forecasting result 
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The flow chart of the proposed EMD-RF model is shown in Figure. 1. 
 

 
Figure 1 Flow Char of the proposed EMD-RF predictor model 

 

EXPERIMENTAL RESULTS 

Daily values of exchange rates USD/NTD, USD/JPY, USD/HKD and USD/AUD extracted from Datastream provided by 
Morgan Stanley Capital International (MSCI) were used in this study. The whole data set covers the period from January 1, 
2007 to December 31, 2013, a total of 2557 observations. The data set is for the period of January, 2001–December, 2010, for 
a total 2352 observations. In addition, the data are divided into training and testing sets with the ratio 9:1. 
 
To measure the forecasting performance, one criterion is used for evaluation of level prediction forecasting. We select the mean 
absolute percentage error (MAPE) as the evaluation criterion of level prediction. Typically, the MAPE can be defined by 

MAPE =                                 (1) 
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correctness of a prediction in terms of levels and the deviation between the actual and predicted values. The smaller the values, 
the closer the predicted time-series values will be to the actual values. 
 
The experimental results are that MAPE for the four data sets are, respectively, 0.278%, 1.143%, 0.153% and 5.944%, which 
shows good performance according to the 10% threshold suggested by Lewis [1]. Figure 2 provides a graphical presentation of 
forecasting value for the four data sets as following. 
 
 
 
 

(a) USD/NTD 

 

(b) USD/JPY 

 
(c) USD/HKD 

 

(d) USD/AUD 

 
Figure 19 Forecasting value for the four exchange rates 
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ABSTRACT 

This study investigates how service provision can help to establish business value and further develop customer loyalty 
onauction websites. With respect to the increasing importance for long-term success of auction websites, this study also 
examinesthe moderating effect of webpage design in retaining customers by comparing different types of auction websites (i.e., 
customised vs. unified webpage design). The findings suggest that the service provision around purchasing does not have a 
direct impact on buyers’ repurchase intention. However, service provision contributes to the development of business value and 
customer loyalty, and this in turn motivates buyers’ intention to repurchase from the same online seller on auction websites.  
 
Keywords: Auction website, repurchase intention, service provision, webpage design. 
 

INTRODUCTION 

While previous studies have investigated purchase intention in a customer to customer (C2C) context, there is a lack of 
knowledge related to repurchase intention from the same online seller in online auction contexts. This is in spite of the 
importance of customer retention in a businesses’ long term operation and the increasing number of businessesthat adopt C2C 
contexts (such as an auction website). This study aims to address this gap by understanding buyers’ repurchase intention in 
auction websites. Product quality, sellers’ reputation, website quality, brand and loyalty, are commonly adopted factors used to 
explain buyers’ repeated purchase intention in a business to customer (B2C) context. Sincethose factors are related to service 
provision around purchasing and the C2C online shopping platform is inherited from B2C online contexts, this study 
investigates buyers’ repurchase intention on an auction website from a three-stage service transformation (i.e., service 
provision, business value and loyalty). 
 
Service provision around purchase assists the development of buyer-seller relationships and providesboth sellers and buyers a 
guideline to trade in an online shopping environment[33]. Service provision is studied from the expectation of service and the 
perception of service. While the expectation of service is referred to as a personal factor, the perception of service evaluates 
sellers’ actual performance with buyers’ personal requirements[14 ; 34]. Business value refers to the benefits that businesses 
aim to deliver to customers. In auction websites, business value is typically referred to as a sellers’ reputation, which is itself a 
collective review of the seller’s service provision around purchase[29]. Customer loyalty is rarely studied in an auction website 
but is the key for repurchase intention[25]. Because of the difficulty for online sellers to differentiate themselves from 
competitors, previous studies evidence the challenge to develop customer loyalty in auction websites[13 ; 30]. Therefore, this 
study empirically examines factors that influence buyers’ repurchase intention on auction websites. 
 
The next sections of this article include the literature review, followed by the research hypotheses. The data analysis and 
findings of the two empirical studies will then be presented. This study will be concluded with adiscussion of the findings and 
implications of this study. 
 

LITERATURE REVIEW 

Intentions to Repurchase on anAuction Website 

Auctionwebsites are online trading mechanisms that facilitate trading between buyers and sellers at a negotiated product 
price[30]. Unlike B2C online trading platforms where online stores are supported with a well-known brand, auction websites 
provide ordinary people a channel to distribute products on the internet. Although the trading patterns in auction websites are 
similar, there are auction websites that allow sellers to design their own listing page (Yahoo auction Taiwan, TaoBao) and 
there are those with unified design (eBay, Trade Me). In light of the diversity in auction websites and the increased 
competition among sellers in auction websites, knowledge of what factors increasesthe success potential of long term operation 
on auction websites is needed. While many online sellers have a lower level of brand awareness, an alternative long term 
operation strategy is adopted to attract and retain buyers [30 ; 35]. The feedback mechanism is an example of a long term 
operation strategy. The feedback mechanism allows every buyerto evaluate and rate a seller according to a particular trading 
experience [35]. A feedback mechanism is widely adopted in auction websites to provide buyers with a better understanding of 
the reliability and trustworthiness of the seller. When considering the feedback mechanism as a fair review of the seller, Oliver 
[20]suggests that it should allow for the development of customer loyalty. Insights into loyalty development in an auction 
website however, are unclear. While sellers in a B2C online trading platform have a well-known brand to enable loyalty 
development, the lack of brand awareness in an auction website may increase the difficulty of motivating repurchase loyalty. 
Studies available on this topic have either focused on quality performance and customer satisfaction [21], the interaction with 
sellers[27], or the trust and switching costs of online shopping adoption[15]. While sellers in B2C online trading platformshave 
the ability to control these factors, online sellers in an auction website need to rely on evaluations from previous trading 
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partners. Since expected service, perceived service, business value and customer loyalty reflect those factors, this suggests that 
these four concepts will motivatecustomer’s intention to repurchase from auction websites from different perspectives. 
 
Three-Stage ServiceTransformation 

Expectation of service provision.Expectation of service provision has been identified as one of the important service 
provisionaspects in an online shopping context [3 ; 10].The widely used definition that was introduced by Zeithaml et al. 
[33]for the level of expected service, is a combination of previous trading experience, personal requirement and the promises 
made by sellers. The service expectation onauction websites is often defined in terms of attributes, such as the level of 
simulation (e.g., website design and product presentation), trustworthiness and reliability (e.g., willing to protect buyers’ bust 
interests), responsiveness (e.g. the interactionwith sellers), the assurance (e.g., the level of security) and empathy (e.g. the 
commitment and obligations), and various studies have combined these in different ways[4 ; 16 ; 18 ; 32]. While these 
dimensions differ conceptually, they reflect buyers’ expectation on service perception from the evaluation of theproduct, 
service and online sellers. In other words, expectation on service provision represents the ideal trading experience with respect 
to buyers’ personal requirements.In an auction website, several studies have focused on the level of service expectation as a 
determinant of a seller’s reputation. For instance, Zhang [35], who investigated the motivation of purchase intention in auction 
websites, concluded that the level of service expectation will influence how a buyer perceives the sellers’ reputation. Similarly, 
Houser and Wooders [13] found that website design, service provision, and product presentation all enhanced the level ofa 
seller’s reputation, while expected service only has an impact on the way buyers perceive the seller’s reputation. Yen and Lu 
[30] took a different outcome focus, studying the level of expectation service on the sellers with a strong brand establishment, 
and how the expectation of service in turn influenced their customer retention strategy. 

Perceived service.Previous studies have identified a close relationship between expected service and perceived service[30 ; 34]. 
Perceived service is the actual service that buyers receive from a particular trading. Unlike expected service which is a 
collective trading experience from offline and online shopping contexts, perceived service mainly reflects the examination of 
current trading experiences [23]. Research has also expanded the the concept of perceived service to online trading platforms 
and identifies product confirmation [3] and trust [2]as the two additional categories that havean impact on the level of service 
perception in online contexts. Parthasarathy and Bhattacherjee [22]suggest that perceived service is focused on post-purchase 
behaviours which include product confirmation and further product maintenance requests. Research has confirmed that buyers 
evaluate what they receive with what the seller promised, and hence the perceived service influences buyers’ post-purchase 
behaviour. Zeithaml et al. [34] adopt the same five dimensions to measure perceived service. In an online context, Loiacono et 
al. [18] proposed use of the WebQualinstrument to understand how users perceive the performance of a website from its design, 
which suggest the importance of simulating product and service between reality and the virtual world. The level of perceived 
service is also referred to as customer satisfaction of a particular product, and this has a direct impact on customer satisfaction 
towardsabrand or a seller. Olsen [21] also suggested that the evaluation of a particular shopping experience (i.e., perceived 
service) has a direct impact on reputation, and furtherdevelopscustomer loyalty. 

Business value. Business value depicts the extent to which groups of people define a business from its products and services. 
The degree of business value differentiates perceptions of individuals with strong personal preference, such as people who 
always purchase from a particular brand [8],toindividualswho rely heavily on public opinion, such as those examining sellers’ 
reputation [35]. Drawing on marketing literature, Hellier, Geursen, Carr, and Rickard [12]proposed several factorswhich affect 
how individualsperceived business value: the received benefit from the product offering, the image that the business created in 
public opinion(e.g., reputation), and the established brand associated with the operational goals. Moreover, Pavlou et al. [23] 
reported that the benefitscustomers received from using the product, and the consistency in perceivedbenefits are what drive 
business value. In contrast, certain product strategies, such as pricing and promotion, have either been reported to not add extra 
value to the business, or to cause conflicting results [c.f., 29 ; 31]. 

The conceptualisation of business value strongly builds on the literature describing how buyers perceive the value that the 
seller providesthrough product offering, as it aims to understand how the value of a business isperceived by an 
individualextended to public opinion [23 ; 35]. This is different from other concepts of business value such as customer 
satisfaction, which focuses on individuals’ value realisation in a particular trading [19]. Customer satisfaction, which has been 
described as the evaluation of trading experience based on personal preference [7], thus primarily focuses on the self, and 
provideslimited information about the performance of the seller in the operation environment,. In this way, it is therefore 
conceptually different from business value.Other group concepts used in extant studies such as brand and business image, only 
constitute one dimension of business value, and are hence conceptually different [10 ; 12]. It has even been suggested that 
brand and business image might be a less important component of business value - a notion which finds support in a study 
bySchiffman, Bednall, O'Cass, and Paladino [26]. The authors found that for the strategy used to develop brand and create 
business image, it is the seller who defines its value and hence helps buyers to understand the objective of the business, in turn 
affecting business value. Again, other studies in the field of online shopping contexts referred to the development of a strong 
trust relationship - a characteristic that is regarded as being the most important in business value realisation[2 ; 23 ; 29]. 
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In view of the variety of group concepts used in previous studies, the additional knowledge of referent individuals or groups 
approve or disapprove of performing a given behaviour [1, p195]. Online sellers in auction websites differ widely in terms of 
reliability or purpose and may hence increase the risks in online trading. Business value, to the current knowledge, has not 
been applied to research on an auction website. Olsen [21]studied business image and brand and customer satisfaction to 
understand how the consumer perceives the value of the business in an offline market. His findings suggest that business value 
is the term that includesbusiness image, brand and customer satisfaction. Moreover, the author concludes that customer 
satisfaction will influence business image and branding and form an aggregated termto represent how the public judges the 
business in the long term. Previous studiesemphasise the need of applying the concept of business value in research on an 
auction website as it extends the idea of a seller’s reputation. Moreover, the higher level of reliability represented by a seller 
presents high business value which could serve as an important service provision for auction websites, and may be a key for 
motivating buyers’ repurchase intention. 

Customer loyalty.In view of the range of collectiveterms used in previousresearch, the extra value of customer loyalty can be 
retrieved as a theoreticalconcept that helpsus understand “a set that deals with the presence or absence of request resources and 
opportunities”[1, p196]. Auction websitesare different from non-auction websitesin their website design and purpose and may 
therefore range from price-driven purchase to quality-driven purchase. Customer loyalty has been applied to the B2C online 
context, but not in the C2C online context. Gommans et al. [8]studied customer loyalty from the perspective of anon-auction 
website with a well-known online seller aiming for long term operation. Their finding suggests thatcustomer loyalty depends 
strongly on the level of business value perception. Moreover, the authors concluded that offline customer loyalty may be based 
mainly on the brand, whereas for the online context, customer loyalty dependson how an online seller benefits buyers, from the 
products to a secure shopping experience. Previous studies underlined the necessity of applying the concept of customer 
loyalty in research related toan auction website, as it extends the idea of brand development, and this has drawn considerable 
attention by researchers focusing on sellers’reputation on an auction website. Moreover, the distinctive scope indicated 
bystrong customer loyalty couldserve as an important service transformation for auction websites, and may hence be a key for 
long termoperator success. 

Customer loyalty builds on literature related to how consumers purchase from a particular brand or product repeatedly, as it 
mainly focuses on how the strong behaviour preference is developed [20]. This is different from other concepts of behaviour 
preference such as repurchase loyalty, which was derived from studies based on an individual’s decision making with a 
primary focus on the willingness to repurchase. Repurchase loyalty has been described as an attempt to repurchase from a 
brand or a product [21], which focuses on the intention, provides little information about the relationship between personal 
preference and business value perception, and is different from customer loyalty. Previous studies acknowledged a positive 
relationship between the relative concepts, but also identified signs of their distinctiveness [8 ; 30]. Recent studies support the 
conceptualisation of repurchase loyalty as an outcome of customer loyalty [12]. It has been confirmed that customer loyalty is 
related to repurchase loyalty [e.g., 19]. Furthermore, a full mediational role of customer loyalty between the business value 
perception and repurchase loyalty has been stated. For instance, a study by Olsen [21] found that buyers perceive that positive 
value from a seller influences their repurchase decision making. The concept of customer loyalty can thus help ascertain the 
motive for repurchasing [21]. 

HYPOTHESES DEVELOPMENT 

Three Stage Service Transformation 

This study proposes the three-stage service transformation, suggesting that expected service and perceived service will 
influence how buyers perceive the value of a business, and further influence the customer loyalty development in auction 
websites. 
 
Expected service and business value.Due to previous shopping experiences in offline and online contexts, individuals will 
have a different level of service expectation towards a particular online seller. Although past research suggests that individuals’ 
expectation on service can be ideal, it has a strong impact on how individuals evaluate their shopping experiences [22]. 
Drawing on this reasoning, this study expects individuals with a higher level of service expectation to have a greater 
understandingof a particular online seller. This study believes that a seller that helps individuals to gain a higher level of 
expectation on the service provision delivers a strong benefit to buyers in auction websites. 
Hypothesis 1a: Higher levelsof expected service are positively associated with increased business value. 
 
Perceived service and business value. Scholars have argued that product confirmation influences an individual to review a 
particular trading experience [22]. Pavlou et al.[23] reported that the product quality is a key factor for online shopping 
environments. Based on this, this study expects product confirmation to be an important factor impacting how buyers perceive 
the value of an online seller in auction websites. Zeithaml et al. [33]proposed that perceived service is the service that buyers 
received from a trading, which is examined based on the level of service expectation. Since the value of an online seller is 
determined by the product and service provision, this study expected that a buyer who perceives a higher level of service 
provision around purchasing will reward the online seller with positive business value. 
Hypothesis 1b: Higher levels of perceived service are positively associated with increased business value. 
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Business value and customer loyalty.Gronholdt, Martensen, and Kristensen [9] reportedthat customer satisfaction is the main 
driving force for customer loyalty development. A previous study also suggeststhat customer satisfaction is the factor that 
assists a seller in defining its business value, which represents a strong personal preference toward a seller[20]. Applying the 
concept onto auction websites, customer satisfaction is presented in the form of seller’s reputation, which allows buyers to 
identify and act loyally to a particular online seller[29]. This study anticipates that a buyer perceiving a seller to have higher 
business value shows higher personal preference towardsthe seller. 
 
Hypothesis 2: Higher level of business value is positively associated with increased customer loyalty development. 
 This study proposes that the three-stage service transformation will have a different level of influence on intention to 
repurchase.Kim and Son [16] for instance, show that service provision around purchasing hasan impact on their future 
purchase decision. For buyers with a higher level of expectation, repurchase intention will be motivated by online sellers who 
can fulfil the expectation. For buyers who perceive a higher level of service perception, on the other hand, Choudhury and 
Karahanna [5] suggest that repurchase intention will be motivated to maintain the same level of experience. The impact from 
expectation perception service and repurchase intention is focused on thesignal trading experience. Zhang [35]considers 
business value as a collective trading experience which represents how a group of buyers reviews a particular seller. Previous 
studies on an auction website found that a higher level of business value (i.e., seller’s reputation) improves the risks in an 
online trading, and further increases the willingness to purchase and repurchase[e.g., 13 ; 35]. This study believes that business 
value has a stronger impact on repurchase intention than expected and perceived service. AlthoughOlsen [21] suggested that 
the impact frombusiness value to repurchase intention is variedby buyers’ personal characteristics, it does increase the level of 
trust in online trading [23]. Given an online seller with a strong trust relationship developed in auction websites, the repurchase 
intention will be motivated by buyers’ personal factor (e.g., product preference, pricing, special requests). In other words, the 
value that business delivers through product needs to fulfil buyers’ needs and wants. Reichheld, Markey, and Hopton [24]also 
referredto that relationship between reliable business and personal preference as customer loyalty. Thus, the impact form 
business value to repurchase intention is strengthened by personal preference (i.e., customer loyalty). As a result, this study 
hypothesises: 
 
Hypothesis 3a: Customer loyalty will have a more positive impact on repurchase intention than business value. 
Hypothesis 3b: Business value will have a more positive impact on intention to repurchase than expected service and perceived 
service. 
 
The Moderating Role of Website Design on Repurchase Intention 

This study argues that the presentation of the webpage on an auction website (i.e., customisable vs. unified webpage design) is 
likely to influence the effect of expected service, perceived service, business value and customer loyalty on intention to 
repurchase. Wells, Valacich, and Hess [28], for instance, showed that a better webpage design improves buyers’ ability to 
simulate the product, and thus results in a higher level of expectedservice. Other studies suggested that those online sellers who 
contribute extra time in webpage design are sellers with clear operation goals, and this increases the level of perceived 
service[6 ; 18]. Drawing on the signals sent through both types of webpage designs, Hellier et al. [12]suggested that a 
customised webpage design allows online sellers to create their brand and business image, whereas unified website design 
increases the challenge todifferentiate an online store from itsappearances. Therefore, this study argues that thewebpage design 
helps buyers understand the value that the online seller offers. Brand and the ability to differentiate from other sellers help 
customers’ loyalty develop. Gommans et al. [8] suggested that thewebpage design sends the message of an increased trust 
relationship and a well-established value perception to buyers. This study expects that the online seller with a well-established 
webpage constructsa secure online trading environment, and further motivates customer loyalty with a clear business image. 
Thus, this study hypothesises that, 
 
Hypothesis 4a: Expected service will have a more positive impact on repurchase intention for customised webpage design, 
compared to unified webpage design. 
Hypothesis 4b: Perceived service will have a more positive impact on repurchase intention for customised webpage design, 
compared to unified webpage design. 
Hypothesis 5: Business value will have a more positive impact on repurchase intention for customised webpage design, 
compared to unified webpage design. 
Hypothesis 6: Customer loyalty will have a more positive impact on repurchase intention for customised webpage design, 
compared to unified webpage design. 

DATA ANALYSIS AND FINDINGS 

Sample and Procedure 

This research was conducted among auction websites with different webpage design. Online sellers who adopta unified 
webpage design tend to limit the ability to develop a trust relationship, whereas online sellers who customised their webpage to 
fit their product characteristics tend to minimise the trading uncertainty. The survey was sent to students in New Zealand and 
Taiwan in 2012 over a period of 6 weeks. 
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After the omission of missing values, the survey conducted in New Zealand received 154 valid responses. There were 60 
percent female participants and 40 percent male participants. Of these participants, 62 percent were aged between 18 and 24, 
while 34 percent were between 25 and 35. TradeMe was the preferred trading platform for 92 percent of participants. The 
majority of participants shopped online with a lower frequency (76 percent of participants shopped at least once per month), 
and 81% of participants had at least 1 year of online shopping experience.The survey conducted in Taiwan received 305 valid 
responses. Of the participants in this cohort 61 percent were female and 39 percent were male. Participants were aged between 
18 and 24. Yahoo auction was the preferred trading platform for 89 percent of participants. The majority of participants 
shopped online with a lower frequency (92 percent of participants shopped at least once per month) and 57 percent of 
participants had at least 1 year of online shopping experience. 
 
Measures 

The measurement for expectation of service and perception of service is based on past research with modifications to fit the 
auction website context. 7-point Likert-type scales are adopted for all items, anchored by a "strongly disagree/agree". Expected 
service and perceived service are measured by the five dimensions that Zeithaml et al. [33] proposed (i.e. simulation, empathy, 
and reliability, responsiveness and assurance dimensions) with modification.Although studies in marketing and electronic 
commerce fields have proposed measurements for business value, customer loyalty and repurchase intention, those 
measurements are not designed for C2C online auction contexts. This study identified the measurement for business value, 
customer loyalty and repurchase intention from observing buyers’ activities on auction websites. Themeasurements are 
presented in the appendix.  
 
Measurement Model and Analysis Approach 

This study adopts partial least squares structural equation modelling (PLS-SEM) to identify and explore the correlation 
between constructs[11]. WarpPLS 3.0 is employed to analyse the collected data. The five constructs are reflective measurement 
to explore the variables from different angles. This study follows the two-step evaluation procedure to examine the 
measurement model first and follow this by testing the structural model. The PLS algorithm is adopted to estimate the 
measurement model with the bootstrapping resampling method (999 samples).The measurement model was estimated by 
calculating indicator reliabilities, composite reliability (R), convergent validity and discriminant validity to assess the 
psychometric properties of the multiple item scales [11]. Convergent validity is examined by combined loading and 
cross-loading to ensure every indicator has a factor loading higher than 0.7 on the designed construct [11]. Internal consistency 
was accessed by examining the composite reliability (CR) score and Cronbach’s α (CA) for each latent construct with a 
recommended threshold of 0.7. Discriminant validity is evaluated to ensure that each construct should have a square root of 
Average Variance Extracted (AVE) greater than any of the correlations involving the latent variable [11]. Once the result of the 
measurement model satisfied the principal component analysis, structural model is then specified in PLS and analysed by the 
PLS algorithm with bootstrapping procedures to obtain path coefficients, and the associated p-value and R2 coefficients of the 
constructs [11]. Hair et al. [11]suggested that the recommended size of R2 is 0.10 in general. 
 
Model 1: TradeMe New Zealand - An auction website with unified webpage design 

Eight items with insufficient factor loading on the designed constructwere removed from the measurement model (see 
appendix). Internal consistency was satisfied with all five constructs. The internal consistency and convergent validity was 
acceptable with indicators highly correlated with the designed construct. The discriminant validity was also satisfied. As 
presented in Table 1,Model 1 provides a reasonable level of reliability and validity of the reflective latent variable. 
 

Table1. Composite Reliability (CR), Average Variance Extracted (AVE), Cronbach's α (CA), Correlations 

 CR AVE CA ES PS BV CL IR 
Expected Service (ES) 0.967 0.648 0.963 0.805     
Perceived Service (PS) 0.942 0.575 0.933 0.451 0.758    
Business Value (BV) 0.879 0.592 0.827 0.562 0.514 0.770   
Customer Loyalty (CL) 0.894 0.628 0.851 0.142 0.325 0.443 0.792  
Intention Repurchase (IR) 0.922 0.746 0.887 0.462 0.478 0.692 0.423 0.864 
Note: square roots of average variances extracted (AVE’s) shown on bold. 

 
Figure 1 presents hypothesis testing results. In line with Hypotheses 1a and 1b, expected service and perceived service had a 
strong and positive impact on business value establishment in online auction websites. Business value, accounted for by 
expected service and perceived service, was R2 = 0.39. The estimation model confirmed Hypothesis 2, which suggested that 
business value positively impacted customer loyalty development and accounted for a R2 value of 0.22. Expected service and 
perceived service positively impacted buyers’ repurchase intention with a similar effect size (Table 2), but the impact was not 
significant. Business value and customer loyalty had a strong and positive impact on motivating repurchasing intention in 
auction websites, but customer loyalty had a small effect size (0.077) compared with business value (0.446) (Table 2). The 
combined variance in intention to repurchase explained by the model, including expected service, perceived service, and 
business and consumer preference value, resulted in a R2 value of 0.53. To test Hypotheses 3a and 3b, the impact from the 
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expected service, perceived service, business value and customer loyalty on intention to repurchase were compared. Customer 
loyalty had less impact on repurchase intention than business value, and thus, Hypotheses 3a was rejected. Expected service 
and perceived service did not have a significant impact on intention to repurchase, but contribute to business value with a 
strong impact on intention to repurchase. As a result, Hypothesis 3b was supported. 
 

 

Figure 1. Influence of service provisions on intention to repurchase with unified webpage design 

 
Table 2. Total Effects on Latent Constructs on IR 

 Model 1 Model 2 

 Total effect P Value Effect sizes Total effect P Value Effect sizes 
ExpSer -> IR 0.254 0.019 0.122 0.371 <0.001 0.220 
PerSer -> IR 0.301 0.002 0.154 0.317 <0.001 0.192 

BV -> IR 0.635 <0.001 0.446 0.730 <0.001 0.596 
CL -> IR 0.171 0.005 0.077 0.194 <0.001 0.128 

 

Model 2: Yahoo Auction Taiwan – An Auction Website with CustomisedWebpage Design 

All itemshad a factor loading exceeding the threshold of 0.7 with a significant P value. With CR scores higher than the 
threshold of 0.7 and AVE exceeding 0.5 (Table 3), the internal consistency and convergent validity of the measurements proved 
satisfactory. Discriminant validity was also satisfied: first, each latent variable had an AVE score higher than the construct’s 
square correlation with other latent variables[17]. Second, each indicator had a higher loading on the designed construct than 
its cross-loadings on other latent variables. The reliability and validity for Model 2 was supported. 

Table 3. Composite Reliability (CR), Average Variance Extracted (AVE), Cronbach's α (CA), Correlations 

 CR AVE CA ES PS BV CL IR 
Expected Service (ES) 0.973 0.696 0.971 0.834     
Perceived Service (PS) 0.958 0.655 0.952 0.648 0.809    
Business Value (BV) 0.931 0.658 0.912 0.646 0.601 0.811   
Customer Loyalty (CL) 0.931 0.630 0.915 0.450 0.573 0.662 0.794  
Intention Repurchase (IR) 0.931 0.660 0.913 0.579 0.587 0.807 0.564 0.813 

Note: square roots of average variances extracted (AVE’s) shown on bold. 
 
Figure 2 presents hypothesis testing results. In line with Hypotheses 1a and 1b, expected service and perceived service had a 
strong and positive impact on business value establishment in online auction websites. Business value, accounted for by 
expected service and perceived service, was R2 = 0.49.The estimation model confirmed Hypothesis 2, which suggested that 
business value positively impacted customer loyalty development and accounted for a R2 value of 0.44. Expected service had a 
larger effect size on intention to repurchase than perceived service (Table 2), but the impacts on repurchase intention were 
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insignificant. Business value and customer loyalty had a strong and positive impact on motivating repurchasing intention in 
auction websites, but customer loyalty had a small effect size (0.194) compared with business value (0.730). The combined 
variance in intention to repurchase explained by the model, including expected service, perceived service, and business and 
consumer preference values, resulted in a R2 value of 0.70. Hypothesis 3a was rejected as customer loyalty did not have a 
stronger impact on intention to repurchase than business value on auction websites. Although expected service and perceived 
service did not have significant impacts on intention to repurchase, business value mediates the relationship between the 
perceived service, expected service and intention to repurchase, and thus, Hypotheses 3b was supported. 

 
Figure 20. The impact of service provisions on intention to repurchase with customised webpage design 

 
The Moderating Role of Website Design on Repurchase Intention 

The analysis result of Model 1 and Model 2 were compared to test Hypotheses 4a, 4b, 5 and 6 (Table 4). The impact of 
expected service on intention to repurchase was improved with customised webpage design(β = 0.046)than with unified 
webpage design (β = 0.023), however, the impact was not significant. Perceived service did not have significant impactson 
intention to repurchase on both types of auction websites; furthermore, the design of webpage did not positively improve how 
buyers perceived the service provision around purchasing. Hypotheses 4aand 4b were both rejected.Hypothesis 5 was 
supported by this study. The comparison between the two models suggested that the webpage design helps buyers to perceive a 
higher level of business value (β = 0.602) than unified webpage design (β = 0.555).Online sellers with customised webpage 
design also increased the impact from the customer loyalty to intention to repurchase. Customer loyalty in auction websites 
withcustomised webpage design had a strongereffect on intention to repurchase (β = 0.194) than auction websites with unified 
webpage design reliance (β = 0.171) (Hypothesis 6 is supported). 

Table 4. Hypotheses Testing - Path analysis (β, P Value) 
 Model 1 Model 2 

Path β P value Hypotheses β P Value Hypotheses 
H1a:ES -> BV 0.364 <0.001 Supported 0.444 <0.001 Supported 
H1b:PS ->BV 0.328 <0.001 Supported 0.313 <0.001 Supported 
H2:BV -> CL 0.466 <0.001 Supported 0.663 <0.001 Supported 
H3a:CL*IR>BV*IR   Rejected   Rejected 
H3b:BV*IR> ES*IR&PS*IR   Supported   Supported 
H4a:ES -> IR*webpage design 0.023 0.403 Rejected 0.046 0.154 Rejected 
H4b:PS -> IR* webpage design 0.093 0.119 Rejected 0.088 0.088 Rejected 
H5:BV -> IR* webpage design 0.555 <0.001 Supported 0.602 <0.001 Supported 
H6:CL -> IR* webpage design 0.171 0.005 Rejected 0.194 <0.001 Supported 

 
DISCUSSION AND IMPLICATIONS 

The aim of this study was to improve ourknowledge related to online service provision fordifferent types of auctionwebsites 
and to investigate how these can be translated into long-term operational strategies. This study found that expected service and 
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perceived serviceaffects buyers’ intention to repurchase indirectly. Moreover, whether business value and customer loyalty 
increase the willingness to repurchase depends on the webpage designs. This study makes several contributions to the 
academic literature. First, it enhancesunderstandingof the literature on service provision for online auction websites by 
introducing three stage service transformations. By linking expected service and perceived service to business value and 
customer loyalty, as well as the willingness to repurchase, the results confirm that the concept is an important service provision 
for auction websites. Although expected service and perceived service do not motivate buyers’ repurchase intentions directly, 
they support the development of a business' value and customer loyalty in both models.This study was expecting the impact 
from expected service and perceived service to increase intention to repurchase,observed by business by business value 
realisation and customer loyalty development.As trading on auction websites focuses more on the value of products [29], a 
strong personal preference on product or vendor, including customer loyalty, may be less important, whichexplainswhy 
customer loyalty fails to expand the impact from business value to intention to repurchase. Observing literature existing 
research on customer loyalty, which has been conducted primarily in non-auction website[e.g., 30 ; 36], this study 
demonstrates the viability of the construction of customer loyalty in auction websites. 
 
Second, this study enhances our understandingof the online academic debate on whether website design has an impact on 
business’ long term operational strategy [e.g., 30]. While some researchers believe that it is a challenge for online sellers to 
achieve long term operational strategies [29], others have conducted research that identifies ways to attract buyers in auction 
websites. So far, the focus has been on the quality of the product[13], or the sellers’ reputation[35]. This study extends the 
understanding by examining the joint impact of expected service and perceived service as indirect predictors of intention to 
repurchase on auction websites.The results suggest that the website design has a positive impact on the development of 
business value and customer loyalty, and further increases the willingness to repurchase. As suggested byWells et al. [28], the 
way an online seller presents its products is related to their business objectives, which signals the trustworthiness of the online 
sellers. The website design is closely associated with the level of service expectation, which will influence how buyers 
perceive the service provision and further influence the intention to repurchase through business value and customer loyalty. 
As suggested by Kim and Son [16], the way an online seller constructs its webpage determines buyer’s expected service. With 
the signal sent throughwebpage design, Kim and Son [16] warn of the possibility of backfire effects on perceived service, 
which have a stronger impact on business value and intention to repurchase than expected service. However, no such 
indications of backfire effectswere identified in this study.  
 
Finally, the results highlight the importance of considering webpage design. The result of the study suggests thatregardless of 
the website design, online sellers might be recognised by the reputation, mostly motivated by business value and customer 
loyalty, rather than expected service and perceived service.In auction websites, collective review is more important than 
individual opinions [35]. The findings for business value and customer loyalty reflectevaluation from different perspectives, 
according to the auction website environment and buyers’ personal preferences. Although the customised webpagedesign 
improves the level of impact on repurchase intention, it seems that the main goal of website design is to improve the level of 
trust and offer buyers with a secure trading environment. More generally, it can also be concluded that, with customised 
website design value, the benefits provided by an online seller (business value) allows buyers to identify how the online seller 
fits their preference (customer loyalty). Thedevelopment of a trust relationship between seller and buyer seems to speed up due 
to the proper design of webpages. This study provides preliminary evidence that the webpage design signals different levels of 
trust and improves the willingness to repurchase in auction websites. 
 
Managerial Implications 

This study also provides practical knowledge for online sellers on auction websites who may wish to achievelong term profit 
generation by considering the types of auction website they adopt to start an online business. A beneficial approach might be a 
practical manner to allow online sellers to motivate buyers’ intentions to repurchase. The findings suggest that signal trading 
evaluation does not lead to repeat purchase in auction websites. Online sellers need to provide consistent service and product 
quality to develop a strong business value, which will further motivate customers’ loyalty and intention to repurchase. In other 
words, a strong and positive business value differentiates an online seller from competitors and achieves long term operational 
success. Website design improves the trust relationship between online sellers and buyers which increases the impact on 
intention to repurchase. Regardless of the design of the webpage, it should be noted that consistent service provision and a 
secure trading environmentare keys for long term success in auction websites. 
 
Limitations and Future Research 

The small sample in the New Zealand dataset introducedthe inability to represent the New Zealand online buyer population. 
The survey adoption may also introduce responding error. Futureresearch mayinvolve in-depth interviews with buyers to 
extend the understanding from this research and to validate the survey finding with practical evidences. Although both models 
managed to explain more than 50% of the variance for intention to repurchase, there are still other factors to be identified from 
the webpage design perspective. Future research could also collect data from the online sellers to identify other factors that 
may be encouraging buyers’ intention to repurchase. 
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APPENDIX 

The measurement for each construct in both models: 
(Those measurements removed from Model 1 are presented in italic). 
Expected Service. The website should be easy-to-use and user friendly; The product/information should be easy to find; The 
website needs to be fast loading and well organised ; Online sellers should provide detailed product pictures to help customers 
in understanding the product; The information related to the product should be useful and help me make a judgment about the 
product; Online sellers should set up a special channel for any problems that customers have with their received orders; Online 
sellers should have guarantees/a refund policy available to protect my benefits; Online sellers should have the customers’ best 
interest at heart; Online sellers should act as they have promised; Online sellers should respond to my questions with 
information which helps me with my decision making; Online sellers should respond to my requests within a reasonable period 
of time; Online sellers will be consistently courteous with customers; With problems in my order, online sellers should respond 
to me satisfactorily; Online sellers should have a well-established post-sale service; The auction website provider should 
provide a secure shopping environment; The order progress should be available online. 
Perceived Service. Their websites are easy-to-use and user friendly; The product and its related information are easy to find; 
Their websites are fast loading and well organised ; The pictures of a product assist me in making a decision; I can use the 
information related to the product to judge its quality; I can reach the seller easily if there is any problem in my order; They act 
responsibly when there is a problem in my order; Their response is useful and assists me in decision making; I receive their 
responds in a reasonable period of time; They give special care to every customer’s request; I am satisfied with their responses ; 
This online seller has a well-organised and caring post-sale service. 
Business Value. I shop with a particular online seller because I know they are reliable; I will not shop with online sellers who 

have bad feedback even if they offer an attractive low price; I will check online sellers’ feedback before I make a purchase; I 
will shop with online sellers who offer special services (e.g. fast delivery, credit payment.); I shop on auction websites as price 
comparison is easy and fast; I shop on auction websites for a bargain; I shop on auction websites because of convenience, 
time-saving and no geographic limitation.  
Customer Loyalty.I can name those online sellers whom I often shop with; I save the websites of those online sellers whom I 
often shop with into my favourites list; I will recommend my friends those online sellers whom I often shop with; When 

shopping via auction websites, the reliability of online sellers is my first priority; I will browse the product listing of the online 
sellers I often shop with when I am bored; I would love to receive the latest news from online sellers I often shop with; If they 
have new listing products, I will make time to browse them; I will only turn to their competitor when they do not have the 

product I need. 
Intention to Repurchase. I am willing to repurchase from the same online seller if the quality of the product from my last 
experience meet my expectation; Due to special needs/products request (e.g. style, rarity of product), I am not willing to 

repurchase from the same online seller if there are unsolved complaints in their feedback; I am not willing to repurchase from 

the same online seller if they cancel/change the products/service that attract me (e.g. free shipping, VIP discounts, etc.); My 

willingness of repeat purchasing will be motivated when I receive their latest news or promotion; With similar product and 
service standards, I am more willing to make repurchases if the price is reasonable; I am willing to make repurchase from the 
same online seller only when they are producing the product I like. 
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USER’S MOTIVATION OF USING IoT PRODUCTS: A CASE OF SMART HOME 

Eldon Y. Li, National Chengchi University, Taiwan, eli@calpoly.edu 
Xiao-Jing Huang, National Chengchi University, Taiwan, 101356014@nccu.edu.tw 
Shu-Hsun Chang, National Chengchi University, Taiwan, 98350504@nccu.edu.tw 

 

ABSTRACT 

Introduction: In recent years, applications related to the concept of IoT become one of the most popular issues all over the 
world. Countries and enterprises devote themselves to developing the technique and application related to IoT. The range of its 
applications is very wide, including transportation, medical treatment, electricity, logistics, and home, etc. Asian countries set 
forth some development projects in the past decade, demonstrating the ambition and competition between countries in 
developing IoT products. Taiwan has started to push the development of smart home related applications since 2008. After 
development for some years, insufficiency in actual implementation and diffusion remains given our technological advantage. 
Research purpose: The purpose of this research is to identify the user’s motivation of using Smart Home products. It intends to 
discuss about the users’ motives and prioritize the weights to enhance the probability of success for developing related 
products. 
Literature review: IoT is a concept that every physical thing in this world could be connected to the Internet for different 
situations. Smart Home is one of the applications under IoT concept. There are many papers talking about the application 
framework and related technologies used in Smart Home, but they rarely give attention to users’ motivation of using Smart 
Home products.  
Research framework: The research framework contains three motivations—hedonic, utilitarian, and communication. And there 
are multiple factors affecting three motivations. The research model of this study is shown in figure below: 
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Research method: This research intends to study the motivation of users for using IoT products, taking smart home as an 
example. First, we study the related literature review and use modified Delphi method to identify the common critical features 
of smart home under each motivation category. Using these common features, we develop the ANP expert questionnaires to 
prioritize and assign weights for these features. The same process is applied to the three motivations and their weights are 
calculated. 
Expected contribution: The result can enable developers of smart home products to understand what kind of consumer motives 
they should understand and attend to when developing and promoting smart home applications. This enhances the probability 
of success for developing related products in the future. 
Current progress: This research has established the research model and reviewed the related literatures. Other stages will be 
completed before December 1, 2014. 
 
Keywords: Internet of things (IoT), smart home, utilitarian motivation, hedonic motivation, communication motivation, 
modified delphi method, analytical network process (ANP). 



Chu 

The Fourteenth International Conference on Electronic Business & 

The First Global Conference on Internet and Information Systems, Taipei, December 8-12, 2014 

291 

USING SOCIAL MEDIA FOR TEACHING AND LEARNING: UNDERSTANDING STUDENTS’ 

PERCEPTIONS OF FACEBOOK USE IN THE CLASSROOM 

Shu-Chuan Chu, DePaul University, schu7@depaul.edu 
 

ABSTRACT 

According to GlobalWebIndex, Facebook topped the list as the most used social media site, followed by Google+, YouTube, 
and Twitter. Despite the mounting popularity of Facebook among college students, little is known about students’ perception 
and willingness to adopt Facebook for educational purposes. Drawing on the Theory of Planned Behavior (TPB), the objective 
of this study is to develop and empirically validate a model that predicts students’ intention to use Facebook in the classroom. 
In addition, this study aims to extend the model of TPB by incorporating peer communication factors. To this end, an online 
survey with a sample of 300 undergraduate students will be carried out. This study contributes to our understanding of the 
educational uses of Facebook among college students in the classroom. 
 
Keywords: Social media, Facebook, theory of planned behavior, education. 
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VEHICLE ROUTING BASED ON DISCRETE PARTICLE SWARM OPTIMIZATION AND 

GOOGLE MAPS API  

Fu-Shiung Hsieh, Chaoyang University of Technology, Taiwan, fshsieh@cyut.edu.tw 
Hao wei Huang, Chaoyang University of Technology, Taiwan, s10127629@gm.cyut.edu.tw 

 

ABSTRACT 

Transportation imposes considerable cost on goods and has a significant influence on competitive advantage of a company. 
How to reduce the costs and improve the profit of a company is an important issue. Vehicle routing is a critical factor in 
reducing transportation costs. Finding optimal vehicle routes offers great potential to efficiently manage fleets, reduce costs 
and improve service quality. An effective scheme to manage fleets and determine vehicle routes for delivering goods is 
important for carriers to survive. In the existing literature, a variety of vehicle routing problems (VRP) have been studied. 
However, most papers do not integrate with GIS. In this paper, we consider a variant of VRP called Vehicle Routing Problem 
with Arbitrary Pickup and Delivery points (VRPAPD). The goal of this paper is to develop an algorithm for VRPAPD based on 
Google Maps API. To achieve this goal, we propose an operation model and formulate an optimization problem. In our 
problem formulation, we consider a set of goods to be picked up and delivered. Each goods has a source address and a 
destination address. The vehicles to transport the goods have associated capacities, including the maximal weight a vehicle can 
be carried and the maximal distance a vehicle can travel. The problem is to minimize the routes for picking up and delivering 
goods. The emerging Google Maps API provides a convenient package to develop an effective vehicle routing system. In this 
paper, we develop a vehicle routing algorithm by combining a discrete particle swarm optimization (DPSO) method with 
Google Maps API. We illustrate the effectiveness of our algorithm by an example.  
 

Keywords: Vehicle routing problem, decision support system, discrete particle swarm, Google Maps API. 
 

INTRODUCTION 

Transportation imposes considerable costs of goods and has a significant influence on competitive advantage of a company. 
How to reduce the costs and improve the profit of a company is an important issue. Finding optimal vehicle routes offers great 
potential to efficiently manage fleets, reduce costs and improve service quality. An effective scheme to manage fleets and 
determine vehicle routes for delivering goods is important for carriers to survive. Development of a decision support system 
becomes an important issue for carriers and logistics companies. Development of an effective decision support system for 
vehicle routing relies on a seamless integration between the routing algorithms and an appropriate GIS system. However, most 
GIS-based systems have a drawback in availability, up-to-date cartography and high price. Google Maps API may overcome 
those limitations by providing a world wide access to cartography and to road/street network structures. In addition, a lot of 
important real data associated with roads and traffic restrictions such as one-way streets, prohibited left and U-turns, etc., is 
also provided. The capabilities provided by the Internet and Google Maps API open a promising avenue for developing web 
based decision support system for routing optimization problems. How to develop an effective vehicle routing algorithm and 
combine it with Google Maps API to seamless integrate with real GIS is an important issue.  
 
In the existing literature, a variety of vehicle routing problems (VRP) have been studied. The classical vehicle routing problem 
(VRP) can be defined as the determination of an optimal set of routes for a fleet of vehicles to serve a set of customers [1]. The 
VRP is NP-hard, therefore, heuristic algorithms are required for tackling real-life instances [2]. The simplest and fastest 
methods are simple constructive heuristics like the classics proposed by Clarke and Wright, Mole and Jameson, and Gillett and 
Miller: see Laporte et al. [3] for a recent survey extended to tabu search algorithms, and Christofides et al. [4], for an earlier 
review. Metaheuristics provide much better solutions, especially on large-scale instances. Two excellent surveys for this very 
active research area are provided by Gendreau et al. [5] and by Golden et al. [6]. They show that the best metaheuristics for the 
VRP are powerful tabu search (TS) algorithms that easily outperform other metaheuristics like simulated annealing (SA), 
genetic algorithms (GA) and ant algorithms. 

 
Several variants of VRP have been studied. The vehicle routing problem with backhauls (VRPB) is an extension of VRP. In the 
VRPB a set of capacitated vehicles are to be routed from a central depot to deliver and pickup goods at different customer 
locations [7]. For the linehauls, goods are loaded onto a vehicle at the depot and are dropped at the delivery points. Then, for 
the backhauls, new goods are collected at the pickup points and brought back to the depot. From a practical consideration, 
since it is often inconvenient to rearrange the delivery loads onboard to accommodate new pickup loads, the backhauls must 
necessarily be serviced after the linehauls in each route. The objective of VRPB is to minimize the number of vehicles and/or 
the total distance to service all customers, without violating the capacity and the maximum route time constraints of each 
vehicle. When all customers are linehauls (or backhauls), this problem reduces to the classical VRP. Gendreau et al. [8] applied 
a special insertion procedure that includes a local re-optimization of the route after the insertion of each customer. 
Goetschalckx and Jacobs-Blecha [9] used the space-filling curve heuristic to obtain an initial solution to the problem which is 
then improved using a number of local search heuristics. Exact algorithms for the VRPB are also proposed in [10, 11]. 

 
In [12], a variant of the VRPB called the vehicle routing problem with backhauls and time windows (VRPBTW) was studied. 
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In VRPBTW, each customer must be serviced within a specified time interval. In [13], it is shown that finding a feasible 
solution to the traveling salesman problem with time windows (TSPTW) is NP complete. Therefore, finding a feasible solution 
to the VRPBTW with a fixed number of vehicles is also NP-complete, since this problem is even more complex than the 
TSPTW. Another variant of the VRP is the vehicle routing problem with simultaneous pickup and delivery (VRPSPD) [14, 15]. 
In the VRPSPD, the vehicles are not only required to deliver goods to customer, but also pickup goods at customer locations. A 
general assumption in the VRPSPD is that all delivered goods must be originated from the depot and all pickup goods must be 
transported back to the depot. Delivery and pickup goods must be met simultaneously when each customer is visited only once 
by a vehicle and unloading is carried out before loading at the customers. The VRPSPD is an NP-hard problem [19], because it 
can be considered as the VRP, which is well-known NP-hard problem, when only delivery goods or pickup goods are 
considered. 

 
The goal of this paper is to develop a solution algorithm for a class of VRP based on Google Maps API. In this paper, we 
consider a variant of VRP called Vehicle Routing Problem with Arbitrary Pickup and Delivery points (VRPAPD). The class of 
VRPAPD we study is more general than VRPSPD. In VRPAPD, we consider a set of goods to be picked up and delivered. 
Each vehicle that transports the goods has its associated capacity, including the maximal weight a vehicle can be carried and 
the maximal distance a vehicle can travel. Each goods has a source address and a destination address. The goods to be 
delivered may not be located in the depot originally. The destination of goods is a node other than the depot. Therefore, the 
above assumption is different from VRPSPD. To achieve this goal, we formulate an optimization problem for this class of VRP 
and propose a solution algorithm for it.  

 
Our solution method consists of four parts: (1) computation of distance matrix for the transportation network, (2) 
representation of vehicle routes, (3) an algorithm to evaluate a solution and (4) a mechanism to evolve a solution. The first part 
is developed based on Google Maps API to compute the distance matrix for the transportation network. For the second part, we 
adopt the concept of permutation encoding to represent a solution. For each permutation, there is a corresponding giant tour, 
which is defined as the sequence of nodes that starts and ends with a depot. For the third part, to evaluate the performance of a 
solution (giant tour), we adopt the Split procedure proposed in [16]. For the fourth part, we adopt the discrete particle swarm 
optimization (DPSO) method to evolve and optimize the solution. We implement a system to support the decision of pickup 
and delivery routes. Our system generates the pickup and delivery routes based on the output of our algorithm to support the 
operations of carriers. By comparing the performance of our algorithm with that of VRPSPD, we demonstrate that our 
algorithm outperforms the existing algorithm.  

 
The remainder of this paper is organized as follows. In Section 2, we describe the problem and propose our problem 
formulation. In Section 3, we present solution algorithms. In Section 4, we conduct experiments based on numerical examples. 
We conclude this paper in Section 5. 
 

PROBLEM FORMULATION 

To reduce transportation costs and improve profit, one way is to optimize vehicle routes. A mathematical model needs to be 
proposed to develop an algorithm for solving the optimization problem. In this section, we first define the notations required to 
formulate the optimization problem. Then we propose a solution methodology for solving it. 
 
The vehicle routing problem considered in this paper is defined on a complete undirected network ),( ENG with a node set N

and an edge set E . Let },{0,1,2,... NN . Node 0 is a depot with h identical vehicles of capacity Q . Each other node in }{0\N

may either represent a source node, a destination node or both depending on the goods to be delivered. The distance from node
i to node j each is represented by ijc . The distance between all pair of nodes is described by a distance matrix C . Let

}{1,2,...,MM denote the set of all goods to be delivered. Each goods Mm placed by a customer has a source node and a 
destination node. Each goods Mm is described by several attributes, including mv : the size of the goods, mw : the weight of 
the goods, the source node of the goods, mcs , and the destination node of the goods, mcd . 

 
Let },...,,{ 21 K be the set of all routes for delivering goods. Let )( k be the cost for delivering goods along the route

k . The total cost for traveling the set of all routes },...,,{ 21 K to deliver goods is 




K

k

kf

1

)( . 

 
The problem is to find a set of routes such that each route starts and ends at the depot, each customer is visited exactly once by 
one vehicle, the total vehicle load in any arc does not exceed the capacity of the vehicle and the total profit is maximized. 

 
Several constraints need to be satisfied: 

(1) Each route },...,,{ 21 Kk   starts and ends at the depot. 
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(2) Each source node mcs and destination node mcd of goods Mm is visited exactly once by one vehicle. 
(3) The total vehicle load in any arc does not exceed the capacity of the vehicle. 

 
Formally, the problem is to determine is a collection of routes },...,,{ 21 K such that each node will be covered by 
exactly one route in and the total distance of the routes is minimized is formulated as follows: 

 
Vehicle Routing Problem with Arbitrary Pickup and Delivery points (VRPAPD)  

)3()2(),1(int

))((min
1

,...,, 21

andConstratosubject

f

K

k

k
K




 



 

 
}{1,2,...,MM : The set of all goods to be delivered. 

m :The ID of a goods, where Mm . 
},{0,1,2,... NN : The set of all source and destination nodes. 

n :The ID of a source/destination, where Nn . 
C :A )1()1(  NxN matrix, ijc denotes the distance from node i to node j . 

Q : The total load a vehicle can carry. 
L : The total travel distance a vehicle can travel. 

mv : The size of goods m . 

mw : The weight of goods m . 

mcs : The source of goods m . 

mcd : The destination of goods m . 
},...,2,1{ KK :The set of IDs of all routes for delivering goods. 

k :The ID of a route, Kk . 
},...,,{ 21 K :The set of all routes for delivering goods. 

)( k :The cost for delivering goods along the route k . 
 

DISCRETE PARTICLE SWARM OPTIMIZATION 
Representation is an important issue in the development of meta-heuristics as it may affect the performance of the algorithms. 
Different problems need different data structures or representations to improve performance and efficiency. For VRP, a 
common representation method is permutation encoding, which represents the sequences of nodes to be visited. The tour 
associated with an instance of permutation encoding is called a giant tour. We use giant tours, i.e. sequences of nodes without 
trip delimiters, to represent solutions for our problem. For a problem with a set of nodes }7,{0,1,2,...N , Fig. 1 shows an 
example of giant tour is 0,1,2,3,4,5,6,7. As the overall distance of a giant tour may exceed the maximal distance a vehicle can 
travel or the capacity a vehicle can carry, it is usually necessary to divide a giant tour into a number of routes such that each 
route can be visited by a vehicle without exceeding its travel distance limit or capacity. One well-known method to divide a 
number of routes is the Split procedure proposed by Prins [16]. We adapt Split procedure, as a decoding scheme, developed by 
Prins [16] for the capacitated VRP. In the following, the adapted Split procedure is briefly explained. Fig. 2 shows how Split 
procedure works. In Fig. 2, three routes are obtained by applying Split procedure to Fig. 1. Each route is assigned to a single 
vehicle to deliver and pickup goods. 
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Figure 1 A Giant Tour 
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Figure 2 Three routes obtained by applying the Split procedure 

 
Although one may evaluate the value of the fitness function by applying Split procedure to a given giant tour, we need a 
mechanism to evolve the giant tour to find a good solution. In this paper, we apply a discrete particle swarm optimization 
(DPSO) method to determine a good giant tour. Let I be the number of particles in the DPSO method. Each },...,2,1{ Ii

denotes a particle i . Let t
iZ denote the giant tour associated with particle i at time t . Applying the Split procedure to t

iZ will lead 
to a set of routes },...,,{ 21 K . The set of routes },...,,{ 21 K obtained by applying the Split procedure to a given 
giant tour make it possible to evaluate the value of the fitness function f . The inputs of the DPSO algorithm include

N,PC,DMLQC ,,,, . The outputs of the DPSO algorithm is },...,,{ 21 K .The DPSO algorithm used in this paper is as 
follows. 

 
Discrete Particle Swarm Optimization (DPSO) Algorithm 
Input: N,PC,DMLQC ,,,,  
Output: },...,,{ 21 K  
Step 1: 

0t  
Generate initial population of swarm, tZ  
Evaluate each particle t

iZ in tZ  
Determine the personal best of each particle in tP  
Determine the global best of swarm, tG   
While (stopping criteria is not satisfied)  
Do 

1 tt  
For each },...,2,1{ Ii  
Update particle i as follows 

)),),((( 12132
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g
t
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t
i PPZFwFcFcZ  , where 

where )(1
t
i

t
i ZFw is the velocity of the particle, 1F is the mutation operator applied to t

iZ with probability of w and 1t
i is 

obtained as follows: 
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, where 2u is a random variable with uniform distribution )1,0(U . 
Evaluate each particle in tX  
For each particle 
 Update personal best t

iP as follows: 
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Update global best tG  
TT    

Return tG  
 
Different position updating rules for permutation encoding have been proposed in the literature [17], [18]. In this paper, we 
implement a position updating rule proposed by Pan et al. [17]. According to this rule, the position of a particle at iteration t is 
updated by considering possible three choices. These are: (i) following its own position, (ii) going towards its personal best 
position, and (iii) going towards the best position of the particle in the entire swarm population. Thus, the updating equation

)),),((( 12132
1 t

g
t

i
t
i

t
i PPXFwFcFcX  is used in DSPO algorithm. 

 
The main algorithm for solving the problem formulated in this paper is as follows: 
Algorithm for solving Vehicle Routing Problem with Arbitrary Pickup and Delivery points (VRPAPD) 
Input: M , N , Q , L  
Output: },...,,{ 21 K  
Step 0: Compute C according to N based on Google Maps API  
Step 1: Compute PC and D according to M  
Step 2: Apply DPSO  

),,,,DPSO( NMLQC,PC,Dh   
h  

Step 3: Check all delivered goods 

   ),,( NMDeliverM hd   
Step 4: Find 

dM\MM   
If ( M ) 

1 hh  
Go to Step 2 

Else 
Exit 

End If 
 

CASE STUDY 

In this section, we verify our algorithms by a numerical example. 
 
Example: Consider a carrier that has received M =20 goods from N =21 source nodes (not including the depot) to be delivered 
to their destination nodes. The carrier has a depot located at node 0. Each goods has a source node and destination node. The 
data of the goods and stores are listed in Table 1 and Table 2, respectively. The parameters of the DPSO algorithm are shown in 
Table 3. The maximal distance a vehicle can travel is limited to 102 km. The maximal weight for a vehicle is 22.  

 
Table 1 Goods to be delivered 

ID v w cs (Node number) cd (Node number) 

0001 88.0 13169.0 957539 967352 

0002 85.0 16254.0 967352 132758 

0003 39.0 17302.0 132758 121231 

0004 99.0 11332.0 121231 955681 

0005 64.0 10789.0 955681 970864 

0006 90.0 5606.0 970864 113425 
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0007 96.0 17750.0 113425 923307 

0008 79.0 18700.0 923307 980207 

0009 73.0 10393.0 980207 982568 

0010 60.0 4208.0 982568 921459 

0011 85.0 5905.0 921459 991159 

0012 82.0 6007.0 991159 954758 

0013 84.0 7291.0 954758 923558 

0014 46.0 3673.0 923558 981657 

0015 65.0 18328.0 981657 910530 

0016 38.0 3414.0 910530 993018 

0017 75.0 10498.0 993018 110884 

0018 68.0 3044.0 110884 136510 

0019 21.0 12188.0 136510 120847 

0020 63.0 7355.0 120847 992358 

 
Table 2 Location of nodes 

ID Node number Latitude Longitude 
0 0000 24.0721568 120.71686629999999 
1 970864 24.143739 120.67505600000004 
2 113425 24.1454804 120.69221540000001 
3 957539 24.085405 120.70822999999996 
4 921459 24.1550609 120.73342060000004 
5 121231 24.113147 120.66166999999996 
6 110884 24.1627714 120.6533187 
7 993018 24.1859803 120.66410250000001 
8 120847 24.1041933 120.62461209999992 
9 967352 24.0587358 120.69636390000005 
10 981657 24.2687626 120.75018009999997 
11 923307 24.1275322 120.69488580000007 
12 980207 24.1048878 120.69592520000003 
13 136510 24.1180451 120.627521 
14 923558 24.2742643 120.78019760000006 
15 954758 24.1941553 120.80658289999997 
16 992358 24.2531006 120.52813229999992 
17 132758 24.0628538 120.6628604 
18 910530 24.2487509 120.69933400000002 
19 982568 24.1445 120.72516700000006 
20 955681 24.135268 120.657103 
21 991159 24.1924759 120.746936 

 
Table 3 Parameters 

                                     Parameters 
M N Q L I w c1 c2 PVND T 
20 22 22.0 102.0 10 0.999 0.999 0.999 0.999 100 

 
 

The resulting routes found by our algorithm are as follows: 
Routes obtained from Iteration 1 
0 12 3 9 8 10  
0 17  
0 21 16 5 20 2 1  
Routes obtained from Iteration 2 
0 12 11 2 19 21 15 14 10 18  
0 20 13 8 16  

 
Total distance of the routes is 374.429. 
The total distance obtained by our algorithm is less than that of VRPSPD. 
 

CONCLUSION 

Vehicle routing is a critical factor in reducing transportation costs. In the existing literature, a variety of vehicle routing 
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problems (VRP) have been extensively studied. The VRP is NP-hard, therefore, heuristic algorithms are required for tackling 
real-life instances. Drawbacks of the existing methods include (1) the lack of integration with GIS and (2) the simplified 
models used. Most methods do not seamlessly integrate with GIS. Furthermore, a general assumption in the vehicle routing 
problem with simultaneous pickup and delivery (VRPSPD) is that all delivered goods must be originated from the depot and 
all pickup goods must be transported back to the depot. Although such assumption may lead to a simplified problem that can 
be solved more easily, the performance may be sacrificed due to the assumption. In this paper, we consider a variant of VRP 
called Vehicle Routing Problem with Arbitrary Pickup and Delivery points (VRPAPD). In this problem, we consider a set of 
goods to be picked up and delivered. Each goods has a source address and a destination address. The goods to be delivered 
may not be located in the depot originally. The destination address of goods may be a node other than the depot. Therefore, the 
above assumption of VRPAPD is different from VRPSPD. Each vehicle that transports the goods has finite capacity, including 
the maximal weight a vehicle can be carried and the maximal distance a vehicle can travel. Based on the above assumption, we 
propose an algorithm based on DPSO method. Our system generates routes and detailed individual vehicle routes based on 
Google Maps API and the inputs, which consist of capacities of car, the location of the depot, sources and destinations of goods 
to be delivered. We illustrate the effectiveness of our algorithm by an example. 
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ABSTRACT 

This research seeks to address the challenge of inadequate training for EHR users. We explore continuous healthcare training 
and development in the use of EHRs for collection, processing, analyzing, reuse and collaboration of EHRs. We present a 
theory-based conceptual model of virtual learning and discuss factors that are important considerations in developing a virtual 
learning community to support and sustain EHR systems and their educational challenges.   
 

INTRODUCTION 

Virtual Learning Communities (VLCs) are gaining popularity as a way to communicate and share information. It provides an 
environment for sharing and interacting with others who have common interests and goals. Many Colleges and Universities are 
using them because they help in areas such as: training, decision making, sharing exchanging and collaboration [1-2]. 
Considering the benefits of using virtual learning communities, EHR system users may also benefit from the use of VLCs. This 
research thus seeks to explore the use of sustainable VLCs as a strategy for continuous training and development by examining 
possible factors associated with developing EHR virtual learning communities.   

 
LITERATURE REVIEW 

EHR training for employees and staff was one of the major challenges in implementing and using EHR systems [3]. Training 
strategies can play a significant role in the successful adoption and continued use of EHR information systems [3]. One time 
training may help initially, but without ongoing, continuous training on new and existing processes, procedures and tools the 
motivation and efficient use of the system may decline. Healthcare Virtual Learning Communities (VLCs) can provide a 
vehicle for continuous training through engagement with the network of users and the knowledge sharing and the development 
of trust with other users in the community. Based on perspectives of technology acceptance (P1 & 2), social capital (P3 & 4), 
and sustainability (P5 & 6), we propose:  
Propositions 1 & 2: A higher degree of perceived usefulness (P1) and perceived ease of use (P2) of the virtual learning 

community is associated with a higher degree of usage of the virtual learning community. 

Propositions 3 & 4: A higher degree of a sense of belonging to (P3) and social capital gained from (P4) the virtual learning 

community is associated with a higher degree of usage of the virtual learning community. 

Propositions 5 & 6: A higher degree of perceived adaptability (P5) and perceived accessibility (P6) of the virtual learning 

community is associated with a higher degree of usage of the virtual learning community. 

 

METHODOLOGY 

The study will involve two phases: the first phase is to conduct a qualitative study where we interview healthcare workers who 
use EHR systems to evaluate whether the constructs that are used are reasonable while the second phase will survey a diverse, 
random samples of healthcare workers in order to evaluate the constructs and the sustainability and intention to use virtual 
learning communities. 
 

CONCLUSION 

In conclusion, EHR systems are challenged with providing adequate training for employees in an environment where 
cost-efficiencies are a high priority. Virtual learning communities may be a resource that can help provide cost-effective, 
continuous training.  
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ABSTRACT 

This work presents the design of a web mining system to understand the navigational behavior of passengers in developed 
Taiwan travel recommendation mobile app that provides four main functions including "recommend by location", "hot topic", 
"nearby scenic spots information", "my favorite" and 2650 scenic spots. To understand passenger navigational patterns, log 
data from actual cases of app were collected and analysed by web mining system. This system analysed 58981 sessions of 
1326 users for the month of June, 2014. Sequential profiles for passenger navigational patterns were captured by applying 
sequence-based representation schemes in association with Markov models and enhanced K-mean clustering algorithms for 
sequence behavior mining cluster patterns. The navigational cycle, time, function numbers, and the depth and extent (range) of 
app were statistically analysed. The analysis results can be used improved the passengers' acceptance of app and help generate 
potential personalization recommendations for achieving an intelligent travel recommendation service. 
 
Keywords: Taiwan travel recommendation mobile app, web mining system, sequential pattern, cluster analysis 

INTRODUCTION 

For tourists, the decision on which destination or product to choose requires a considerable time and effort because tourism 
services are a class of product regarded as high risk and consumers are often led to engage in extensive information search. The 
tourism industry has experienced a shift from offline to online travelers. Experts underlined many years ago that the Internet is 
the main source of information in the tourist domain. An increasing number of travelers are no longer dependent on travel 
agencies to look for information for their next trip; they have replaced using agencies by the use of the Internet and mobile app. 
Steinbauer and Werthner (2007) affirmed that the development of information communication technologies during the last 
decade has affected the tourism industry, as a growing number of travelers have begun to look for tourism information 
online[1]. As the experts pointed out in the 2013 e-Tourism conference held in Innsbruck in January 2013, ‘these systems have 
significantly changed the travel industry’. As a consequence, travel mobile apps are used increasingly worldwide to provide 
travel information and services to the passengers. Many firms begin to provide travel app as to interact with tourists in order to 
promote a destination and provide information on it and, furthermore, they should extract knowledge from this interaction. As 
an app serve as platforms where consumers can be inspired, get all the information they need about the desired destination and 
eventually book the holiday, the presence of destinations in the app is crucial. Several studies have investigated the usability 
evaluation of travel mobile app design [1, 2]. 
 
“Taiwan travel recommendation mobile app” was developed by Taiwan Institute for Information Industry Innovative 
DigiTech-Enabled Applications & Services Institute (IDEAS) in 2013. The app provide four main functions including " 
recommend by location", " hot topic", " nearby scenic spots information", "my favorite" and 2650 scenic spots(Fig. 1). To 
ensure effective usefulness of Taiwan travel recommendation mobile app, this paper aims to build a web mining system to 
analyse the navigational behavior of this app. The empirical period has been underway since June 2013.This process requires a 
data acquisition and pre-processing stage. The machine learning techniques are mainly applied in the pattern discovery and 
analysis phase to find groups of app users with common characteristics related to the Internet and the corresponding patterns or 
user profiles. Finally, the patterns detected in the previous steps are used in the operational phase to adapt the system and make 
navigation more efficient for new users or to extract important information for the service providers. 
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Figure 1 Taiwan travel recommendation app  

 
Web usage mining is an area of web mining that deals with extracting interesting and useful knowledge from logging 
information produced by Web servers [3-5]. Many researchers have applied web usage mining for characterizing usage based 
on navigation patterns [6, 7], for behavior prediction[8], for personalized recommendation[9-11] and for web service 
improvement[12]. This study applied web usage mining techniques for mining usage information from app server logs to 
understand user behavior patterns. To capture sequence information for click behavior patterns using app, sequence-based 
representation schemes in association with Markov models are combined with an ART2-enhance K-mean algorithm for mining 
cluster patterns. A statistical analysis of each cluster such as user use cycle, time, function numbers is evaluated the depth and 
extent range of app use. The analysis results can be used improved the passenger's acceptance of app and help generate 
potential recommendations for achieving an intelligent travel recommendation app. The system will automatically record 
various types of user operating behavior, including number of clicks, use time, pause time, order of operation, and sequence of 
clicks. This data will be transferred to a data analysis platform for analysis of user behavior, which will guide subsequent 
optimization of service design.  

METHODOLOGY 

This section first describes the data log preprocessing procedure and then presents sequence-based representation suitable for 
capturing user navigational behavior. Finally, the ART2 neural network and K-mean clustering algorithm used in this study are 
introduced.  
 
Web-log preprocessing 

Data log preprocessing transforms the original logs so that all web access sessions can be identified. The Web server usually 
registers the access activities of app users in Web server logs. Different server parameters settings result in many different web 
log types, but log files typically share the same basic information, including client IP address, request time, requested URL, 
HTTP status code, referrer, etc. Generally, several preprocessing tasks are required before performing web usage mining 
algorithms on the Web server logs. The tasks in this work include data cleaning, user differentiation and session identification. 
 
These preprocessing tasks resemble those in any other web usage mining problem and are discussed in detail in Hussain et al. 
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(2010) [13] . The original server logs are cleansed, formatted, and then grouped into meaningful sessions before use in web 
usage mining. A session can be described as the navigational activities performed by an user between the start and the end of 
the app usage session. Therefore, session identification is the process of segmenting the access log of each user into individual 
access sessions. The activity stay time-based method developed by Liu and Kešelj (2007) was applied for session identification 
in this study [14].This method limits the time spent on a function of app to a specified threshold. If the time between the 
request most recently assigned to a session and the next request from the user exceeds the threshold, a new access session is 
assumed. A 10 min activity-stay time is considered a conservative threshold for capturing the time for loading and studying 
page content. However, this study uses the average use time of the function of all sessions as a threshold for function use time.  
 
Sequence-based representation 

After the preprocessing step, behavior representation is performed for the derived access sessions of user navigation in app. 
Frequency-based representations use a frequency vector in which each element corresponding to a given navigational function 
is computed by counting the uses for that function and dividing it by the total number of uses in a session. Clustering studies of 
web usage mining often apply frequency-based representations because of their easiness for representing user sessions and for 
calculating the distances between sessions. Here, sequence information for user navigational behavior is captured by a 
sequence matrix, i.e., a matrix representation constructed based on a transition matrix of a Markov chain similar to that 
developed by Park et al. [15].  
 
A state of a transition matrix of a Markov chain can be defined as either a sub-function (ex. scenic spots) or as a main-function 
(a category of sub-function) that can be used by the user for navigation. In [15]., user sessions are represented using categories 
of general topics, not pages themselves, and each Markov chain represents the behavior of a particular subgroup. Fu et al. 
showed that clustering can also be performed in the sub-function category by using a distance-based hierarchical clustering 
algorithm to cluster user sessions. Although each app sub-function can be considered a state, considering a main-function as 
one state is preferable for two reasons. First, the navigational behavior of the app participant within the same category of 
sub-functions may not provide sufficient information to identify the user clusters. Secondly, since the performance of the 
clustering algorithm decreases as the number of sub-functions grows and app contains 2560 scenic spots (sub-functions), the 
clustering problem may be unmanageable if all scenic spots are considered states. In this discussion, therefore, the term 
‘‘sub-function” actually refers to a main function.  

 
Use of the Markov chain (MC) assumes that the states likely to be used in the next navigation depend on only the sub-function 
currently in use by users. Therefore, values are assigned to the sequence matrix so that each element in the sequence matrix 
indicates the proportion of use in state j at the next transition given the present state i. A user not currently on app is described 
as being in state 0. Suppose the sequence of use by the first user, s1 = Start–bus Transfer query service–nearby dining 
information –interactive picture –Taipei cultural creativity information–bus real-time information service–nearby dining 
information – End, is represented by the sequence vector x1 = (0, 5, 1, 2, 3, 4, 1, 0) where 0 is Start and End, 1 is nearby dining 
information, 2 is interactive picture, 3 is Taipei cultural creativity information, 4 is bus real-time information service, 5 is bus 
Transfer query service and 6 is bus route query service. The sequence matrix s1 can be constructed such that each transition, 
0–5, 5–1, 1–2, 2–3, 3–4,4-1 and 1–0, is counted and divided (normalized) by the frequency of all the transitions made from the 
same state. The resulting sequence is 

 0 1 2 3 4 5 6 
0      1  
1 1/2  1/2     
2    1    
3     1   
4  1      
5  1      
6        

 
For sequences such as s1 where not all states are visited, states not included in a sequence (row 6 and column 6) can be omitted 
from the sequence matrix. For distance calculation purposes, however, all states have a value of 0. This violates the Markov 
model transition matrix rule that the sum of each row must equal 1. To satisfy this rule, the only alternative is assigning a value 
of 1/M to all elements in such rows. For app service containing an M main-function, an M * M sequence matrix (Sn) can be 
constructed from the corresponding sequence vector xn = (0, x1, . . . , xh, 0) as follows:  

Step 1. Initialize Sn(i, j) with zeroes, for all i and j. 
Step 2. Set t = 0. 
Step 3. Sn(xt,xt+1)  Sn(xt,xt+1) + 1. 
Step 4. t t + 1. 
Step 5. Repeat steps 3 and 4 if t <= h. 
Step 6. For each i and j, Sn(i, j)  Sn(i, j)/ 

=0
( , )M

nj
S i j   
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Clustering analysis 

In Web usage mining, clustering finds groups that share common properties and behavior by analyzing the data collected in 
web servers. Given the transformation of user navigational access sessions into a multi-dimensional space as sequence-based 
representation matrices of functions, a clustering algorithm was applied to the derived user navigational access sessions. Since 
access sessions are the images of activities by users, representative user navigational patterns can be obtained by clustering. 
These patterns also facilitate profiling of users of the app service. This section describes how session clustering is performed 
and how cluster number is determined. 
 
Optimizing the number of clusters  

Since the used clustering algorithm is a supervised clustering method, an ART2 neural network [16] is needed to determine the 
number of clusters. The ART2 neural network architecture is designed for processing both analog and binary input patterns. An 
ART2 neural network consists of F1 and F2 layers. The F1 layer has seven nodes (W, X, U, V, P, Q). The input signal is 
processed by the F1 layer and then passed from the bottom to the top value (bij). The result of the bottom-to-top value is an 
input signal of the F2 layer. The nodes of the F2 layer compete with each other to produce a winning unit, which returns the 
signal to the F1 layer. The match value is then calculated with the top-to-bottom value (tji) in the F1 layer and compared with 
the vigilance value. If the match value exceeds the vigilance value, then the weights of bij and tji are updated. Otherwise, the 
reset signal is sent to the F2 layer, and the winning unit is inhibited. After inhibition, the other winning unit is found in the F2 
layer. If all F2 layer nodes are inhibited, the F2 layer produces a new node and generates the initial weights corresponding to the 
new node. 
 
E. Session clustering 

After the ART2 neural network determines the number of clusters, standard clustering algorithms can partition this space into 
groups of sessions that are close to each other based on a distance measure. The well-known K-means algorithm is used as the 
base method for clustering interest-based representation sessions and sequence-based representation sessions. The K-means 
clustering algorithm groups sessions by attributes/features into a k (positive integer) number of groups by minimizing the sum 
of squares of distances between data and the corresponding cluster centroid. Additionally, the most popular Euclidean distance 
is used as the distance measure. The K-means clustering algorithm is performed in the following steps: Step 1: Generate initial 
random cluster centroids for k clusters and k obtained by ART2 neural network. Step 2: Assign each session to its closest 
cluster centroid in terms of Euclidean distance. Step 3: Compute new cluster centroids. Step 4: If cluster memberships differ 
from the last iteration, repeat steps 2–3. Step 5: Stop and store clustering result.  

 
Session clustering obtains a set of clusters, C = {c1, c2, . . . , ck} in which each ci (1 <= i <= k) is a subset of the set of user 
access sessions S where k is the number of clusters. A mean vector mc of a sequence-based representation (a mean matrix mc 
of an interest-based representation) is computed as a representation for each session cluster c  C. Each mean vector 
represents the representative user navigational pattern for a cluster in which a particular set of functions are accessed. The 
mean value for each function in the mean vector is computed as the average weight of the functions across total access sessions 
in the cluster. Therefore, the mean value is also between 0 and 1. Meanwhile, a weight threshold for the mean vector of each 
session cluster, wmin, is set as a constraint to filter out functions with mean values below the threshold for the cluster. The 
remaining navigational functions in each cluster are considered of greatest interest to users and are used as representative 
navigational patterns for the cluster. Since the least mean value is always far smaller than the second least and the third least 
mean values, the second least mean value of each mean vector is used as the wmin for each session cluster.  

 
In our research user navigational patterns are described in terms of the common usage characteristics for a group of users. 
Since many users may have common interests up to a point during their navigational navigation, navigation patterns should 
capture the overlapping interests or the information needs of these users. In addition, navigational patterns should also be 
capable to distinguish among functions based on their different significance to each pattern. This work defines a user 
navigational pattern np as a pattern that captures an aggregate view of the behavior of a group of users based on their common 
interests or sequence information. After session clustering, NP = {np1,np2, . . . ,npk} represents the set of user navigational 
patterns, in which each npi is a subset of F, the set of functions. 

 
The system will automatically record various types of user operating behavior, including number of clicks, use time, pause 
time, order of operation, and sequence of clicks. This data will be transferred to a data analysis platform for analysis of user 
behavior, which will guide subsequent optimization of service design.  

BEHAVIORAL ANALYSIS 

This section describes the user navigational pattern of four clusters found by applying sequence-based representation schemes 
in association with Markov models combined with ART2-enhanced K-mean algorithm. The app data server was used to obtain 
a record of each function used by a passenger from the start of the app until the present. For all of June, 2014, 58981 sessions 
of 1326 users were identified for analysis. Matlab Language is used to perform the web usage mining algorithm. Figure 2 
shows four clusters that described the main navigational sequential path, and Table 1 presents the characteristics of each 
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cluster.  
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Figure 2 User navigational sequential clustering patterns 

Cluster 1, the largest cluster, contains 39% session records; cluster 2 contains 25% session records; cluster 3 contains 23% 
session records. Based on the observed means and proportions of characteristic, C1 can be labelled as “Task orientation type 
user”, which enables provisional identification of cluster 1 as the more “typical” cluster. The "recommend by location" 
function trigger C1 users at a rate thousands of times greater than other clustering users. The cluster C2 can be labelled “Classic 
tourism type user”. The "recommend by location" function triggers C2 users, and the contiguous navigational sequence is "hot 
topic", "my favourite", and "nearby scenic spots information" functions. The cluster C4 users can be labelled as “Convenient 
orientation type”. The "nearby scenic spots information" function triggers C2 users, and then leave app. The cluster C3 users can 
be labelled as “Entertainment type”. The "hot topic" function is requested at a much higher rate by C3 users compared to other 
clustering users, and the contiguous navigational sequence is "recommend by location", and "nearby scenic spots information" 

functions. 
 
Clusters 1 to 4 show that the "recommend by location" and "hot topic" functions are the most common triggers of app 
utilization by users. Table 1 show that the Classic tourism type C2 use the most functions and spend longest time. The 
Convenient orientation type C4 uses the fewest functions. Task orientation type users C1 use app most frequently. The 
Convenient orientation type users C4 spend the least time every time on app service. 
 

Table 1 Characterization of user navigational sequential clustering patterns 
Cluster ID Type 

People 

Account 
percentage 

Time

（sec） 
Function 

number 

C1  Task orientation type 520 39% 282  7.5  
C2  Classic tourism type 328 25% 3142  124  

C3  Entertainment type 299 23% 1307  44  
C4  Convenient orientation type 179 13% 266  7  

CONCLUSION AND FUTURE WORK 

The tourism industry has experienced a shift from offline to online travelers and this has made the use of intelligent systems in 
the tourism sector crucial. These information systems should provide tourism consumers and service providers with the most 
relevant information, more decision support, greater mobility and the most enjoyable travel experiences.  
 
To improve understanding of the navigational behavior of Taiwan travel recommendation app service, this work presents a web 
mining system to analyse real-world data by applying sequence-based representation schemes in association with Markov 
models combined with ART2-enhance K-mean algorithm. The analysis results show that user navigational behavior can be 
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classified by a sequence-based representation scheme into four distinct cluster types from different use sequence. Each type 
displays different navigational time, function numbers and needs. This research shows that the use of sequence-based 
clustering in web usage mining effectively finds meaning groups that share common interests and behaviors and effectively 
extracts knowledge needed to understand the motivation for travel recommendation app service. The analysis results can be 
used by experts in tourism and advertisers to further research and to assist in policy-making in the public traffic domain. Future 
research will apply the sequence-based clustering results for the travel recommendation app to providing personalized 
advertisement to users.  
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ABSTRACT 

The use of e-book readers has become increasingly widespread; however, there are few studies to evaluate e-book user 
behavior and satisfaction on e-book platforms, and even fewer approaches the subject from the perspective of task-technology 
fit. In order to fill this gap, this study adopts task-technology fit theory to explore the factors that affect the behavior 
satisfaction of users on commercial e-book platforms. Our research model excludes utility and performance from 
task-technology fit theory to focus on individual user satisfaction measurement because general e-book platform users are not 
concerned about work performance issues in leisure activities. The results show that functional service, convenience, and 
searching task are important factors that influence users' task-technology fit behavior. Moreover, task-technology fit may 
improve users' satisfaction, flow and scanpath. Finally, satisfaction is affected by task-technology fit and flow factors. An 
analysis of the research explained 61 percent of the variance in users’ task-technology fit, and 59 percent of the variance in 
satisfaction to use e-book platform. These results provide a new perspective to e-book researchers and can help e-book 
platform managers and designers in making policies and designing platforms. 
 
Keywords: E-book, commercial e-book platform, convenience, task-technology fit, satisfaction, flow. 
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ABSTRACT 

This study focused on investigating makers’ opinions about current 3D printing technology to foster the development and use 
of 3D printing technologies in Taiwan. 3D printing has revolutionized the manufacturing industries as it provided a highly 
flexible, customizable way of small-quantity production at low cost. Its popularity among general users, however, encountered 
difficulties such as high requirements in skills, less user-friendliness, lack of practicality, low reliability, etc. Makers, a special 
group of customers of 3D printers are familiar with problems of this technology as they shared experience on the Internet, 
started collaborative manufacturing with open sources and turned their DIY activities into E-business. The study utilized 
questionnaires in the makers’ space to obtain the background of this special group of customers, their viewpoints regarding 
important features to consider for purchasing a 3D printer, and difficulties and solutions in propagation of 3D printing. The 
results demonstrated that makers were a group of extrovert and intuitive thinkers in terms of MBTI personalities and treasured 
printing precision (surface quality), stability (long tuning period) and easy maintenance as most attractive factors to customers. 
From their viewpoints, difficulties in use, customers’ low interests, and lack of practicality of its products were rated top 3 
problems for 3D printing. However, school education, propagation of makers’ space and development of ease-to-use 3D 
software may help its popularity. The results of this study may help 3D printer manufacturers and 3D printing service providers 
to better understand their customers’ behaviors, based on which better 3D printing services and 3D printers can be developed 
to improve their business. 
 

Keywords: 3D printing, makers, customer behavior, MBTI personality 
 

INTRODUCTION 

3D Printing and Makers 

3D printing has revolutionized the manufacturing industries as it provided a highly flexible, customizable way of 
small-quantity production at low cost [1,2]. More importantly, many innovative and creative ideas can be implemented quickly 
through it without considerable investment. Maker movement has played an important role in this manufacturing revolution. 
Makers, a special group of people who utilized open sources on the Internet, performed active learning and shared experience 
in DIY with each other [3]. 3D printing is one of the most used manufacturing methods by makers and makers constituted a 
major group of users in 3D printing. 3D printing, however, seemed to have difficulty in popularization due to many reasons: 
high requirements in skills, less user-friendliness, lack of practicality, low reliability, etc. Since makers are the users who are 
familiar with 3D printing the most, their experience in using 3D printers and thoughts about obstacles in current 3D printing 
should be consulted to develop future 3D printing technologies, making 3D printers more suitable for the public use. 
 
It is known that 3D printing has transformed some traditional manufacturing into non-traditional manufacturing such as 
collaborative manufacturing and social manufacturing [4]. Maker space, for example, is the place where 3D printing 
technology is mostly used and explored to implement social manufacturing. Ideas are quickly exchanged in the maker space 
and realized by 3D printing which shortens the lapse from the design to the prototyping significantly [5]. Prototypes 
manufactured by 3D printing in the maker space facilitate crowdfunding as everyone not only see visual presentations of 
products but also touch and feel their physical samples. In addition, they can be quickly modified and re-produced. Therefore, 
the maker space is a true incubator of innovations, and 3D printing is one key technology enables its revolution. However, 
whether its impact can propagate depends on its evolution. A customer survey has revealed that only 4% of the respondents 
were females, and the most 3 appealing features to 3D printing consumers were bigger build volume, faster printing speed, and 
more extruder heads [6]. The users’ demographics and needs are relevant to the future of 3D printing because they indicates 
what kind group of people should be focused on, and what characteristics should be pursued in order to keep 3D printing alive 
or even make it more prosperous in the general public. Such a survey, however, was never conducted in Taiwan. 
 
Literature Review 

The maker magazine has conducted a survey in 2013 on its customer for 3D printing’s status quo. The results showed that 65% 
of respondents regarded themselves as amateurs. Most of them used 3D printers on personal projects (61%), but mixtures who 
used 3d printing on both work and personal use also occupied 39%. about half respondents (46%) owned or used 3D printers 
frequently, and they had used 3D printers in the past week. Some 3D printing “haters” criticized 3D printers as cheap desktop 
manufacturing machines, but most of them appreciated that 3D printers can be used to produce cheap but practical 
commodities. As for things to print, 76% of respondents chose prototypes for projects, 75% manufactured components for real 
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applications, and another 64% of respondents made parts for maintenance purposes. For market shares, MakerBot was the 
most known brand (91%), followed by Printrbot (50%), 3D Systems (43%), UltiMaker (42%), Formlabs (41%) and Lulzbot 
(41%). It was also found from the investigation that the most valued characteristics of 3D printers were low cost/performance 
value (85%), durability/stability (83%), output quality (82%), ease-to-use (67%) and no need of cares after printing has started 
(64%). Such a survey, however, was never conducted in Taiwan. 
 

METHOD 

The study was conducted through a contextual questionnaire on-site in the maker space. The questionnaire included single- and 
multiple-answer questions regarding the makers’ gender, age, occupation, income, activities liked and experience in 3D 
printing. In addition, there were open questions for their opinions about the current and future 3D printers including reasonable 
pricing, obstacles to their popularity and possible countermeasures. Descriptive statistics were performed to analyze the data. 
There was also a special section where the questionnaire respondents played a card-sorting game to reveal the most appealing 
characteristics of 3D printers. The results of card-sorting section were weighted according to each characteristic’s ranking in 
one of the four groups: unnecessary, not important, important and very important. The respondents’ personalities were also 
tested with an embedded MBTI test. A partial questionnaire is shown in Figure 1. 
 

 
Figure 1. Questionnaire used in the study (part I) 

Part I：Characteristics of Makers 

1. Background Information 

(1) Gender  □Male  □Female 

(2) Age  □<18 □18-20  □21-29  □30-39  □40-49  □50-59  □>60 

(3) Occupation  □Student  □Public Servant  □Construction 

□Commerce/Finance/Trading  □Wholesale/Retail 

□Medical Service/Social Service  □Agriculture/Forestry/Fishery/Livestock 

Farming/Mining  □General Service Industry  □Technical Service/Research 

□Performing/Art/Cultural and Creative Business  □Others(_______________) 

(4) Personal Annual Income □Under 500k  □510-750K  □760-1000K  □1000-1500K 

□1500-2000K  □Above 2000K  □Unfixed 

(5)  Leisure activities Dislike Okay Like Enjoy 

 Literature and art □ □ □ □ 

 Sports and exercises □ □ □ □ 

 Entertainment □ □ □ □ 

 Shopping □ □ □ □ 

 Travelling abroad □ □ □ □ 

 Domestic Travelling □ □ □ □ 

 Indoor Activities □ □ □ □ 

 Watching TV and surfing on the Internet □ □ □ □ 

 
2. Experience in 3D Printing 

(1) For how long have you used 3D printing?  □Never (Please jump to (8))  □less 

than 3 months  □3-6 months  □6 months-1 year  □1-2 years  □More than 2 years 

(2) How frequent do you use 3D printing?  □ More than 1 time per week  □About 1 

time per week □More than one time per month  □Less than one time per month 

(3) For what do you use 3D printing?(multiple-answer)  □Produce my own work  □

Making 3D printers  □Making commercial products  □Learning knowledge and 

skills about 3D printing  □Other                   

(4) What are the things that you have printed？ 

                                                                  

                                                                  

                                                                  

(5) Do you have your own 3D printer? □Yes(It costs NTD$                  ) 

□No，I use one in                  。 

Why do not you own one?                                        
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RESULTS 

86.7% of makers were males and 46.7% of makers were in their 30-40s. Also 26.7% were in cultural and creative business, 
which occupied the largest portion of makers’ occupation (Figure 2). Surprisingly, most makers preferred sports/exercises and 
travelling to shopping and indoor activities. They revealed to be extroverted, intuitive, and tended to be thinkers in terms of 
MBTI personalities. Various types of products were manufactured by surveyed makers. The most common type of products is 
parts (e.g. mechanical parts) and models (e.g. product prototypes). The second type of products is commodities for daily use, 
such as decorative components, toys, widgets, etc. Cultural and creative products were classified in to the third type, and most 
of them are dolls and sculptures. The number of real commercial products manufacture by 3D printers was pretty limited due 
to their surface quality requirements, i.e. 3D printing cannot fulfill the surface precision needed for most products. Interestingly, 
half surveyed makers did not have their own 3D printers, signifying their conservative attitudes for 3D printers’ practical use. 
 

 
Figure 2. Makers’ background 

 
Most makers used 3D printers in maker space, and only about a half of them had 3D printers. To them, a reasonable price for a 
3D printer for home use is about NTD$30,000 (USD$1,000) but they were willing to pay more than NTD$44,000 (USD$1,467) 
for their own 3D printers (Figure 3). Surface quality, easy calibration and maintenance were top three on the list of appealing 
characteristics, which are quite different from the results of the other survey (Table 1).  
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Figure 3. Consumers’ behaviors for 3D printing 

 
 

 
Table 1. Important Features for 3D printers 

Important Features 

Rank Feature Score 

1 Surface quality (Printing Precision) 1.9 
2 Easy calibration 1.6 
3 Easy Maintenance 1.6 
4 Easy-to-use Software 1.2 
5 Fast Printing 1.1 
6 Open Source 1.0 

 
Difficulty in use and lack of interests in the public were mentioned by 40% and 33% of makers respectively as main obstacles 
to 3D printing’s popularity. Although makers’ expectation about 3D printing’s popularity in the general public is low (about 
30%), they consider that maker movement and school education may help (Figure 4). 
 

 
Figure 4. Difficulties and solutions for 3D printing 
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For needs of 3D future printing, a 3D printer within $30K NTD was considered reasonable but it must be reliable, easy to 
maintain and manufactured products of good surface quality. User-friendly and easy-to-use 3D software was the second thing 
that night be attractive to potential 3D printing customers because most of them did not possess strong skills in 3D computer 
graphics. Big construction volume, color or flexibility in printing materials were secondary, from makers’ point of view, to 
those customers’ needs. Although quite conservative to 3D printing’s popularity, makers consider school education and makers’ 
movement in the maker space may contribute. Manufacturers and service providers may reference to their opinions and 
develop future 3D printing products and services accordingly. 
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ABSTRACT 

Information Technology (IT) has been widely applied to business operations and service systems and derived various 
innovative business models and novel areas, especially e-business. E-business provides service by websites via IT with online 
information or systems to create multiple innovative values which change user behavior. Under this trend, e-business 
(hereinafter referred to as native e-business firms) has deeply threatened the survival of traditional service firms. To overcome 
difficulties, many traditional firms select bottom-up integration to increase e-services (hereinafter referred to as 
tradition-to-e-business firms) for expanding their multiple marketing channels. To face the challenge, native e-business firms, 
on the other hand, choose top-down integration, including physical stores, logistics, cash flow, supply chain, etc., to increase 
service values. Under competition in many years, the tradition-to-e-business firms are hard to surpass native e-business firms. 
On the contrary, native e-business firms cannot defeat traditional firms also. 
 
In this study, we explore the reason why native e-business and traditional firms cannot supersede each other. We find that the 
nature of firms and development strategy influences business focus, growth trajectory and advantage position. In the emerging 
stage, “e-business” is core business in native e-business firms. The firms are led by entrepreneur insights and their IT 
capabilities. Traditional firms were forced to build e-business, when they perceived customer disappearance. E-business is just 
one of their marketing channels. In the growth stage, e-Business and complementary assets oppositely lead enterprise resource 
integration, and the capability of which affects the company's competitive advantage. 
 
This article adopts qualitative research methods to investigate innovative capability, IT competence and complementary assets 
which derive the impact of e-business value creation on firms with different origins and background. Then we interpret the 
phenomenon of change by resource-based view (RBV) and structure inertia theory, analyze the advantages and limitation of 
native e-business firms and traditional service firms, and explain why it is difficult to surpass and hard to be defeated by each 
other. Finally, we proposed theory contribution and management implication. 
 

Keywords: Information technology, IT competence, innovation, complementary assets, e-Business 
 

INTRODUCTION 

In recent years, e-business including online shopping, e-books, Internet marketing, news wires, communication, digital 
streaming and cloud App, etc., rises. Those native e-business companies rose from Internet; they have no physical stores and 
merely use websites to offer information and product sales, building delivery mechanism and member community. Meanwhile 
e-business firms played the long-tail effect [9] to extend service boundary by unlimited virtual space, time and retail price 
advantage. And then they step by step created new business models and consumer using habits [36] [14] [2]. Following, they 
headed for top-down integration including cash flow, logistics and service center, through mix of virtual and physical 
complementary assets [19], and gradually expanded sphere of influence. 
 
E-business is a service platform based on Information Technology (IT) and Internet, engaging in e-commerce, information and 
communication delivery. E-business enables consumer to obtain value exchange in similar service to physical stores via 
websites which provide product/service sales and information applications [2].  
 
E-business value includes novelty, efficiency, lock-in and complementarities [2]. Doern and Fey [14] expanded it to eight 
elements: novelty, efficiency, lock-in, complementarities, ease of use, accessibility, ease of search, trust, which are closer to 
users’ habits and needs. Hernández et al. [21] stated key factors in e-business value strategy which determine website quality: 
accessibility, speed, navigability and content. Soto-Acosta and Merono-Cerdan [41] pointed out, based on RBV, that e-business 
has been affected by three dimensions, which contain Internet infrastructure, e-business capabilities with suppliers, Internal 
e-business capabilities.  
 
Empirical studies show that e-business value creation is inseparable with innovation and IT. Engineers use IT technique to 
design web interface, showing online information, product/service description, inventory status, purchasing records, expert 
opinions, and user sharing. The online system also links with payment gateway and logistics system for twenty-four hours 
arrival assurances. They have achieved various service innovations by IT application. 
 
Due to the impact of native e-business, in the last decade, lots of traditional service providers chose to change. The change 
included developing compound business, enhancing IT capability to provide similar internet service (i.e. 
tradition-to-e-business) with native e-business firms. They have integrated physical entities with virtual websites, maintaining 
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existing business and extending diverse channels to meet the threat of native e-business (see figure 1). 
 
We have observed for a long time that many traditional service providers have well-known brand identity, outstanding service 
characteristics, conventional rules, and deep network with internal and external stakeholders. They are leaders in the region and 
traditional sector. After changes, however, tradition-to-e-business firms rarely lead the e-market. It is hard for them to access 
the leading status of native e-business firms. Relatively, the scale of native e-business firms are getting larger, but they are still 
difficult to substitute the traditional service firms completely. This phenomenon induced our motive to study the key advantage 
to survive in both types of businesses. We are interested in knowing why the two types of firms can’t surpass and are hard to be 
defeated by each other, as well as how IT and innovative capability influence e-business performance and how the firms set 
their strategy to face challenge.  
 

 
Figure 1: reciprocal competition between two types of e-business 

 
We explored the nature of e-business, where IT and innovation are two indispensible elements. Draw on prior research, IT 
competence and innovative capability both showed critical meaning in business operation. That is IT influences innovation and 
firm performance significantly [32] [15] [40] [3] [27] [18].  
 
Refer to previous studies of IT, most scholars focused on new product development (NPD) [15] [3], process [18], 
communication [40], collaboration [3] [27], performance, and organizational behavior. They emphasized in how IT influences 
innovation process and outcome. On the other hand, the efforts of e-business studies were devoted to business model [34] [12], 
strategy [4], innovation, NPD [15], consumer behavior [13], trust [26] [30], loyalty and lock-in [36], exploring the nature of 
e-business and business models. Meanwhile, there were broad studies on innovative capabilities [42] [22] [37] [33]. But how 
IT and innovative capability influence firm performance in e-business is seldom studied. Therefore we do not know why firms 
applied IT at the same recipes in e-business, but the performance is quite different between these two types of firms. 
 
In this study, we adopted qualitative research method to explore the influence of e-business and its development route from 
emergence to growth. We separated cases into two groups, one is native e-business firms, and the other is 
tradition-to-e-business firms. We summarized secondary documents including news reports, company briefs and annual reports, 
inducted the critical events and activities which consist of new product announcement, new activities, and website opening. 
Then we deployed in depth interview with top management of four firms in each group to comprehend the impact of each 
innovation and change. We used comparative analysis by examining the difference of background, growth tracks, and strategy 
development between two groups of firm, and we looked for the relationship of IT competence and innovative capability with 
e-business. We also explained phenomenon of organizational change by resource-based view (RBV) and structure inertia 
theory. Then we analyzed their advantages and limitations to find out why the two groups of firm could not surpass and are 
difficult to be defeated by each other, and how the firms set their strategy to face challenge. Finally, we proposed theoretical 
contribution and management implications. 
 

LITERATURE AND THEORETICAL BACKGROUND 

E-business is embodied with websites by IT application, offering information intelligence for consumers, and some e-business 
combines cash flow and logistics to complete transaction and service delivery. Due to the lack of physical stores, e-business 
should meet sales goal by attracting consumer browsing (novelty), highly efficient service delivery (efficiency), stimulating 
consumer re-purchase (lock-in), and integrating complementary assets (complementarities) [2]. E-business is an emerging 
industry and it should have innovative capability [22] [37] and IT competence. Creative idea exhibits on e-business service by 
IT. IT and innovative capability play roles as enabler and trigger, both incubating innovation and stimulating e-business value 
creation. Therefore, By exploring innovative capability and IT competence we can explain the formation and competition 
advantage of e-business value creation. 
 
Innovative Capabilities 

Innovative capability is an important driving force to sustain growth and gain profitability in firms [18]. Many companies 
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invest large resources on research development and innovation every year [16]. To develop innovative capability is critical 
strategy goal of firms [31]. 
 
E-Business originates from innovation. IT is a tool in innovative practice, and IT is the enabler and trigger of innovation [32]. 
IT is embedded in operation process, knowledge management and communication systems to induce customer agility and 
trigger business innovation [37]. Napier and Nilsson [33] proposed that creative capabilities originate from creative business. 
They pointed out that collaborative routines and processes are the basis of innovative capabilities. Collaborative routines and 
processes could improve organizational capabilities and guide actions. Besides, Creative entrepreneur could connect with 
external input: market based assets and competition, community and customers. That is, innovative capabilities are composed 
of creative entrepreneur, customer agility and organizational process enterprise. 

Creative entrepreneur:  

e-business was originated from innovation and it has no previous example. Entrepreneurs used foresight and insight idea to 
approach market opportunity [37] [33], and fulfill the idea via IT technology and website design. Creative entrepreneur is an 
important element of e-business innovation. 
Customer agility:  

Perceiving environment change and customer needs urge firms to adjust strategy and innovation generation. Customer is 
co-creator of innovation, who can test innovation idea and share user experience for firms and others learning [37]. 
Traditional service providers face customers directly and make observation in store. They perceive customer needs through 
personal interaction and direct response. E-business perceives customer status via customer online response and visitor flow. 
Organizational routines and processes:  

Merging business decisions, rules, and resources become business capability and innovation basis by temporal and 
environmental revolution [37] [33]. Organizational routines and processes also have been seen as barrier of organizational 
change when their scale, tenure and complexity increased [20]. 

 
IT Competence 

IT is broadly used in business operation and is embedded in operation, knowledge and communication system. IT is a basic 
role on product/service innovation, business model innovation and management innovation. IT is an operand resource (tangible 
and static, a support tools of performing tasks-enabler) and operant resource (intangible and dynamic, to stimulate other 
resources for effectiveness and innovation-trigger) of firm for innovation process and outcome [32]. IT plays roles of digital 
tool and digital component on product development [32]. IT can derive product globalization, product diversity, enhancing 
communication between design teams, customers, partners and stakeholders. IT also enforces innovation processes to be more 
open and collaborative [18]. 
 
IT competence includes IT resource and IT capability of organization [37]. Sambamurthy et al. [37] proposed two measuring 
indexes which impact firm’s innovation: IT investment scale and IT capability. Pavlou and Omar [35] further explored how to 
leverage IT competence, there are functional competencies (the capability of performing new product development processes) 
and dynamic capabilities (the capability of integrating, establishing, restructuring functional competence to cope with turbulent 
environment on new product development). Gordon and Tarafdar [18] examined the impact of IT to innovation processes on 
four management dimensions: information and knowledge management, project management, collaboration and 
communication, and business involvement. Song and Song [40] deployed two categories to answer how to use advance 
information technology achieving R&D-marketing integration: ITc (computer assistance communication technique, that is 
email, video conferencing, electronic bulletin boards and computer conferencing) and ITd (computer assistance decision 
technique, that is decision-support system, expert systems, and executive information systems), in order to achieve better 
decision and information retrieving. 
 
E-Business value creation 

E-business provides IT applications, information service and e-commerce via website and it is an innovative regime of 
synthesis approach on IT technique and service [17] [6]. Therefore, e-business is a new business model which combines 
technology competence and characteristics of service innovation. With virtual market characteristics, e-business can deal 
business transaction with remote users and offer service value via Internet. Therefore it’s not a requirement for service 
providers to make any face to fact contact with users [2]. 
  
Amit and Zott [2] proposed e-business emphasizes on innovative user experience (novelty), highly efficient automatic 
mechanism (efficiency), member management and loyalty (lock-in), virtual/physical integration of product and operation 
(complementarities), and achieve consumer recognition of brand identity with good experience to use. 

Novelty:  

E-business, using websites as service platforms, creates multiple innovation design and well satisfaction of service 
encounter [38], and achieves e-business value [2] through IT. For example, Amazon’s "one click ordering" is the first to 
simplify online shopping procedure by one click operation which connects shopping cart with member database to complete 
shopping transaction. E-business disrupted traditional business model by innovation and created brand new thinking and 
business pattern. It is the first to launch the service before competitor awareness, already constitute the first mover 
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advantage [44].  
Efficiency:  

E-business shortens the distance between supply and demand, decreases information filter and asymmetries, reduces 
misunderstanding and improves information delivery efficiency. E-business has Internet long-tail effect [9]. The commodity 
content and information can be expanded unlimitedly. It has lower customer searching cost, increases commercial 
opportunity and accelerates customer decision [2]. E-business provides twenty-four hour service, online click and real-time 
response. It improves transaction efficiency, reducing operating and service cost. Draw on transaction cost theory [45], the 
higher transaction efficiency the lower transaction cost. It creates the competition advantage of e-business. Furthermore, 
e-business owns same characteristics with information system. It can enhance marketing efficiency and business effect by 
connecting front-end shopping activities with back-end inventory system and supply chain [2]. 
Lock-in:  

Due to the lack of emotion from face to face communication in e-business, the considering factors of building brand loyalty 
and retaining customer are providing customer preferred content, offering incentive program, creating co-value proposition 
with customer, improving service encounter satisfaction and overall satisfaction, and furthermore increasing switching cost 
([36] [38] [8] [2]). Smith et al. [39] proposed that use habits of website constitute brand loyalty and lock-in [36] [38] [8]. If 
the user accesses to an unfamiliar environment, he should learn again and the willingness of switch will be decreased ([36]). 
To apply Internet externalities [28] is one of the methods to lock-in. Adapting social network concept to build member 
sharing mechanism can retain customers for a long period. The success cases include Facebook and LINE. 
Complementarities: 

Innovation could not succeed by itself. It should have complementary assets supporting [43]. For example, online shopping 
needs quick safety delivery, computer hardware must have software and mass manufacturing capability for cost reduction. If 
follower owned complementary advantages than innovator, they will replace the leader position. That is why 
complementarities are strategy assets in competition [1]. Complementarities could be applied on vertical integration (e.g. 
after-sales services) and horizontal integration (e.g. one-stop shopping, camera with spare battery) [2] for better customer 
satisfaction. In recent years, top-down integration, including cash flow, logistics and physical services, combining physical 
convenient service to enhance customer satisfaction (e.g. online shopping goes along with physical store for product 
maintenance,) is a prevalent trend of e-business. There is a classical success story where Apple's iPhone and iPod are 
connected with iTune and APP store. It is a paradigm case of physical device and e-business services combination. 

 
METHODOLOGY 

E-business is expanding rapidly. Due to the emerging of native e-business and the later participation of 
traditional-to-e-business firms, the upward and downward integration of services, and the intertwined competition between 
virtual and traditional businesses, this study induced from multiple dimensions to explore the nature of research questions. We 
adapted qualitative analysis [25] [29] to study backgrounds, developed tracks, and strategies between native e-business firms 
and tradition-to-e-business firms to understand how and why [45] both of them can not surpass and are hard to be defeated by 
each other.  
 
Data and Summary: 

The case firms in this study were established for over ten years in average and we separated them into two groups, one is 
native e-business firms, and the other is tradition-to-e-business firms. We read company’s documents and picked out the 
critical innovation events/activities, and then interviewed with informants asking them to describe the stirred factors of the 
innovation activities, trajectory of change and strategic activities. By these studies, we explored changes and results in 
companies with different origins and background. 
 
We have interviewed with top managers of eight firms. There are four in native e-business firms and another four in 
tradition-to-e-business firms. Besides, we have interviewed two teachers who are heavy users on internet services as well as 
traditional services (Table 1). Before interview, we provided a brief question (Appendix 2) to respondents. In interview, we 
adopted open discussion of "how" and "why" to listen to respondent’s narration. We asked respondents stating innovative 
scheme, background, internal procedure and effectiveness, etc., especially on innovation projects/activities and changes. 
Respondents should fill a questionnaire (Appendix 3) after they had spoken about one innovated and changed activity. We 
checked the questionnaire and ask respondent to clarify ambiguity to avoid cognitive bias. Every interview spent about one to 
two hours with audio recording and a transcript will be done within 24 hours for later analysis. 
 

Table 1: Detail of informants 
Types Firms People interviewed 

Native e-business firms Global B2B marketing service CEO, Senior manager 
Clouding web system service (SaS) General manager 
Internet service General manager 
e-Market Place CEO, Senior manager 

Tradition-to-e-business Advertising and Trading service CEO 
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firms Book store 1 General manager 
Book store 2 CEO 
Publishing Company General Manager, SA 

Stakeholders University Assistant professor 
Stakeholders High school Teacher 

 
We adapted triangulation strategy [11] to gather multiple data sources. We studied news, industrial annual reports in near 
decade to find out the key events of industry change. We marked the industrial data related to our cases for further comparing 
with the result of interview. Further more, we interviewed stakeholders including customers and scholars to gather research 
issues from third-party and referred their critical opinions in this study. 
 
We deployed multiple cases methodology [25] [47] for data induction and analysis. First, we identified common patterns and 
archive repeatability from interview narrative in our cases. We listed keywords (e.g. construct, sub-construct and keywords) 
and coded each of them. Then we inserted the code into related phrases of transcripts. By each of the code, we searched and 
found relevant sentences, summarized into first-order categories (construct and sub-construct). Second is a parsimony step, we 
eliminated duplication and inducted the sentences into the second-order categories (Appendix 4). Finally, we converged the 
results into our exploratory framework which had been developed by literatures and theories. 
 
Draw on previous works, we iteratively checked data by steps, discussing the relation between constructs and theories, the 
causality of innovative events and outcome, identifying key factors that interpret our research questions. Then we draw 
trajectory of various interactions to derive further analysis and finding. Finally, we proposed our management implication.  

 
Table 2: Selected narration of first order categories 

Traditional to e-business First-order Categories Native e-business 

 This structure was discussed in team meeting but 
most ideas were from me. 

 One of our members has IT capabilities. He is 
from IT background, and also the owner of a firm. 

 Our innovation was referring to others firm’s idea. 

Creative Entrepreneur 

foresight / insight 

 My boss has insight. He always proposes his 
idea on the trend of consumer’s needs and 
technology development. He guided company 
to innovation.  

 When we discovered customer disappearance and 
income decline, we begin to think how to change.  

 The income drop down by 5%, 7%, 8% every 
month. We have considered change and 
compound management.  

 Publisher and book store are dependent on each 
other. If we do not fulfill customer needs, the 
books will be returned frequently. We hope to 
know clearly where customers are through 
regional management.  

Customer agility   Innovation is originated by customers, because 
the quality of service is relevant to their 
benefit. Partners will give opinions which are 
another source of innovation.  

 Sales process is a trigger of innovation. We 
hope to reduce operating manpower, replaced 
by automatic systems.  

 Our firm is very small. We are used to the 
traditional ways. 

 It totally does not save any cost after we used 
computer. Computers only provide accurate 
statistics, because we need people to pack, 
delivery, post, and postage. In this business, 
manpower is necessary.  

Organizational routines 

and processes 

 From IT workflow view, we want to optimize 
working processes, and eliminate all 
unnecessary processes. Organizational routine 
and processes may evolve and accumulate 
experiences, triggering innovation and the 
evolution will go on. 

 We are the pioneer of computerization in this 
field. We outsource IT system design and 
maintenance. 

 We have a fulltime computer operator, but top 
manager has no IT capabilities. This is the reason 
of failure. 

 Top manager does not have IT abilities, and it 
influenced the outcome of firm’s computerization. 

IT investment and 

capabilities 

 IT is our core competence. We use IT to design 
working process and services. 

 We make large investment on IT hardware and 
manpower. 

 We have built our capabilities, rarely 
outsourcing. 

 My company adopts electronic operation, and 
we rarely use paper. 

 We observed the field practice, learning their 
strength and considering self-ability for the next 
development. We adopted outsourcing.  

Novelty  We enhance our website with interesting and 
convenience through innovative design. The 
purpose is to win customers’ good feeling. 

 Website service really increased interaction with Efficiency  The direct effect of IT and internet service is 
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customers. We provide online matching with 
buyers and sellers in time.  

enhancing efficiency. From information search, 
shopping and auto response could reach 
efficiency by IT 

 We use various service combinations to increase 
customer return, for example: renewal discount 
program.  

 In these years, customers were not easy to be 
locked-in, because there are too many choices. 
The services have minor difference. 

Lock-in  Lock-in including increase switch cost. The 
database record, easy use, and good user 
experience all perform lock-in and e-business 
value. 

 We have complementary online and physical 
services to increase sales channels and provide 
customer with more convenience. 

 Our products include combined package, for 
example, school commencement package.  

Complementarities  We have embodied one stop shopping service 
via IT (products horizontal and vertical 
integration), For example, when people buy a 
camera, we provide relevant tripods, cases, 
memory cards, and lenses for them to choose. 

Fact Summarized: 

  Native e-business firms emphasize creation; entrepreneurs are the source of innovation. 
  When the number of customers and the income drop, we come out the idea of change. 
  Traditional managers have limited IT ability, which in turn has restricted the innovation of e-business. Compound 

management is the main direction. IT is not their strength and very few ideas were proposed. 
  The focus of IT design is the convenience of user interface. Prompt feedback from the online customers is the source 

of agility to creation. 
  Routine and processes may evolve and accumulate experiences to trigger innovation, and the evolution will go on.  
  Tradition-to-e-business firms are combined with virtual services, which can increase sales channels and bring more 

convenience to customers.   
  At growth stage, innovation of native e-business was triggered by e-business and tradition-to-e-business firms were 

driven by organizational creative capabilities. Evolution was derived by overall resources and abilities. 
 

COMPARATIVE DATA ANALYSIS 

At emerging stage and growth stage, we found the motivation, development trajectories and business focus extremely different 
between native e-business and tradition-to-e-business, resulting in heterogeneities of competence, advantages and resource 
utilization.  
 
A: e-Business emerging stage 

After analyzing the difference of entrepreneurial motivation and development trajectories, we found that tradition-to-e-business 
firms emphasized on using existing resources to build multiple service channels to retain customers. Conversely, native 
e-business firms focused on e-business value creation and innovation, sustaining competitive advantage. From resource-based 
view (RBV), its leading status is difficult to surpass.  
 

Native e-business firms: IT is an enabler of innovation. The entrepreneur realizes ideas through IT on e-business value 
creation (Figure 2) (e.g. Google, Youtube). The goal is to create a successful e-business. They devoted entire energies on 
service innovation (novelty), effectiveness enhancement (efficiency), customer loyalty (lock-in). At this stage, “People and 
IT” were in a dominant position which attributed to resources heterogeneities, unmovable and hard to be imitated [5]. 
Users’ experiences, habits, recognition and trust are the basis of brand identity [24] [23]. Native e-business firms originated 
from innovation, obtaining the first mover advantage [44]. In this stage, they lead users to use, build service systems and 
member community, accumulate buying records and habits, and create brand identity and trust. Customer locked-in with 
brand loyalty enhances the difficulty of substitution by followers, building resource position advantage [44]. 

 

 

 

 

 
 

Figure 2: Emerging trajectories of native e-business firms and tradition-to-e-business firms 
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Tradition-to-e-business firms: perceiving the stress of sales declined and customer disappeared, the firms employed diverse 
strategies, building similar e-business to increase new sales channel. From the origination, firm was not derived by 
entrepreneur’s creative ideas, the operational model and web design almost imitated from native e-business firms. This 
e-business entrepreneurship was motivated by customer agility (Figure 2). 
 
Tradition-to-e-business firms integrated existing resource with virtual and physical complementarities. E-business drove 
organizational routines and processes change, firm inevitably faced impact of structure inertial [20]. It was limited both by 
innovative capabilities and IT competence, which impeded e-business performance. That is why the tradition-to-e-business 
firms rarely surpassed native e-business firms. 

 
B: e-Business growth stage 

At e-business growth stage, the competition was keen resulted from more challengers entering the market. 
The growth of native e-business firms has been driven by e-business operation to combine virtual and physical complementary 
assets with top-down integration. In this stage, the firm still focused on e-business value creation. Corporate entity and brand 
identity has become more solid. Tradition-to-e-business firms has emphasized on upgrading online service quality. In parallel 
with physical business effectiveness, they gradually enhanced innovative capabilities and IT competencies to increase user 
experiences and loyalty. This enabled corporate entity more solid and sustained competitive advantage. 
 

Native e-business firms: the business scale was expanding (e.g. rapidly increased information traffic and customers), 
institutions and internal innovation team had been formed progressively. In this time, the firm engaged in upgrading service 
efficiency, simultaneously defended volume of competitors, the e-business reversed to become a trigger of innovation. It 
reflected online user needs, and transformed the needs to web functions via IT and internal innovative capabilities, cycling 
embodied on value creation of e-business (Figure 3). 
 
The performance of e-business, competition status, and customer response constantly stimulates firms’ capability of 
innovation, and transforming into innovative design (novelty), efficient services (efficiency), retains customer (lock-in) and 
increases resources complementary (complementarities). The complementary assets are virtual-physical resource integration 
by demands of service efficiency (e.g. books.com.tw allies with seven-eleven chain stores, ezTravel.com established 
physical service points). It has increased service value of e-business, satisfied customer efficiency requirement, defended 
competitors, and eroded traditional service market. At this stage, the firm’s innovative capabilities are restricted by 
entrepreneur’s perception, customer agility, and internal routines/processes. The key factors of sustained long-term growth 
are how to transform from personal ideologies into team innovative capabilities when the organization received impulses 
from e-business. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3: Growth trajectories of native e-business firms and tradition-to-e-business firms 
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Tradition-to-e-business firms: possessed abundant service experiences, regional advantages, well-known brand image and 
customer reliabilities. Considering overall benefits, the firms performed e-business and constituted a virtual and physical 
complimentary mechanism. E-business value creation was dominated by the evolution of internal innovative capabilities 
(Figure 3). E-business was constantly impacted by multiple responses from customers, and evolution of routine/processes 
(including pricing strategy and resource allocation). IT was embedded in routines and processes, reflecting online 
applications and technological needs, stimulating IT investment and innovative capabilities enhancement. 
 
After e-business maturity, tradition-to-e-business firms broadly created business boundary, expanded sales channels, 
developed manpower and IT capabilities. Those all are key elements to strengthen the firms’ overall competition capability. 

 
FINDING AND DISCUSSION 

Firms face competition and pursue growth. They constantly drive innovation and changes for sustaining competitive advantage 
from emerging to growth stage. IT is a digital tool and component of innovative design and services, and IT is embedded in 
organizational routines and processes to help business establishing operation system and improving work efficiency. IT is a 
trigger of innovation, the e-business must rely on IT, through internet website to build a new service regime. 
 
Native e-business firms applied IT by disruptive innovation to start new business. Tradition-to-e-business firms look for 
changes by offering similar e-business service. This trend expands from online shopping to various fields including retailing, 
talent matching (104.com.tw), house broker (591.com.tw), trade matching (alibaba.com), communications (LINE), auxiliary 
education (Englishtown), games, love matching, audio and video streaming, news, advertising/marketing, travel services, cloud 
services, etc. Those all deeply influenced human life and work convenience. 
 
The contest between native e-business and tradition-to-e-business is kept on going. Our study issues are "why the firms cannot 
surpass and are hard to be defeated by each other?" and “how IT and innovative capability influence e-business performance 
and how the firms set their strategy to face challenge”. In this article, we explored the reasons from two groups. We have found, 
they are difference of innovation, change strategy and development route between native e-business firms and 
tradition-to-e-business firms in emerging and growth stage. These induced the difference of resource allocation and advantage 
position in two kinds of firms. We describe as follow: 

 

1. IT and innovation dominate advantage position in emerging stage. 

Native e-business exhibited innovation by IT applications based on creative idea of entrepreneur. E-business was their core 
business, so they dedicated to build competitive advantage. At this time, entrepreneur’s idea and IT competence are important 
capitals for success. Traditional firms adapted “following strategy” when their customer disappeared, building similar 
e-business which embedded in existing organizational systems. E-business was not their main business and they lack human 
resource and IT competence. We found that IT competence and creative entrepreneur dominate e-business development and 
competitive advantage in emerging stage. 
 
2. Complementary Assets dominate advantage position in growth stage. 

Native e-business firms were driven by online growing demands and competition in growth stage. They integrated 
complementary assets and improved team innovative capabilities, by which derived creativeness through IT to sustain 
competitive capability. On the other hand, the overall resources and innovative capabilities of tradition-to-e-business firms 
strongly influence performance of its e-business and e-business drives IT investment and IT competence. In growth stage, IT 
was embedded in routines and operation processes, fostering innovation to e-business.  
 
From RBV view, native e-business firms pioneered entering market and connected complementary resources. It was the first 
mover and formed resource position advantage [44]. Tradition-to-e-business firms applied existing resources and 
complementary assets, built online sales channels, combined with brand identity and region advantage. These also formed 
competitive advantages which are hard to be substituted [5]. Thus, in growth stage, team innovative capabilities and integrated 
complementary assets dominated firms’ competitive advantage. 
 
3. Innovative capabilities and IT competence:  

IT plays an important role in e-business. IT achieves creativity and exhibits e-business service value, changes user habits and 
increases customer loyalty [36]. It is valuable and hard to be replaced by followers [44]. In addition, IT is embedded in 
organizational routines and processes, stifling creativity and innovation by standardizing operation; it is hard to change [20]. In 
addition, the development of tradition-to-e-business firms is generally restricted by its IT incompetence and the lack of 
IT-based innovative thinking, which makes the firms tend to operate conservatively. In interviews, we found that entrepreneurs' 
IT capability influences e-business innovation. Therefore, it should enhance team innovative capabilities to sustain competitive 
advantage at growth stage. 
 
4. Innovative capabilities and e-Business value creation:  
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This article inducted three influential e-business innovative capabilities: creative entrepreneur, customer agility, routines and 
processes from literature [37] [33] and interviews. By cases studied, we found creative entrepreneur’s insight leads innovation 
and trends; customer agility perceives competition status and customer needs, both triggering innovation. Routines and process 
improvement evolves innovation; these are helping forces and/or obstacles of business development. At native e-business firms, 
innovation has been dominated by creative entrepreneur at emerging stage. Conversely, at the growth stage, it has been 
triggered by e-business online customer needs. For example, the firms may improve e-business service efficiency by 
integrating physical complementary assets. Tradition-to-e-business firms build e-business by receiving impulse of customer 
disappearance and organizational innovation capabilities influenced e-business performance at growth stage. 
 
5. Innovative capabilities and Structure inertia:  

Structure inertia influences organizational innovative capabilities and firm performance. Especially in organizational 
development process, innovative capabilities affected innovation efficiency and were influenced by tenure, scale and 
complexity [20]. At emerging stage, tradition-to-e-business firms relied on their overall resources which limited development 
performance. At growth stage, the innovation capability of native e-business firms was triggered by e-business self and then 
transformed to enhance IT competence. Tradition-to-e-business was driven by organizational innovative capabilities and its 
e-business stimulated firms’ overall IT competence improvement. In this stage, IT competence and innovative capabilities of 
top management influences firm innovative efficiency. Found in interviews, if managers of tradition-to-e-business firms have 
strong dominance but lack of IT capability, it is adverse to e-business development. If creative abilities of entrepreneurs cannot 
be transferred to team capabilities in native e-business firms, their future development will be limited. 
 

CONCLUSION 

In this empirical case studied, we compared two groups of firms, exploring IT competence and innovative capabilities to find 
out their interaction with e-business. We interpreted the phenomena of firms’ win-win situation by RBV and structure inertia 
theories. We found that e-business firms with different origins had differentiated strategy, IT resources, and developed tracks at 
emerging and growth stages. Those have answered our research questions: why the firms cannot surpass and are hard to be 
defeated by each other, and what is the impact of e-business development on different originated background. The research 
could guide new entrants of e-business measuring their conditions to make best development strategy in the future: 
 
1. Native e-business firms emerged by creativity. It should compose external resources to sustain competition advantage at 

growth stage. Chen et al. [7] proposed that de novo firms usually excel diversified firms at early stage after founded. Due to 
lack of complementary resources and prior-experience of growth, they tend to fail to compete with diversified firms at last. 
Furthermore, at growth stage, facing stress by followers, the role of creative entrepreneur should be fading off and replaced 
by building team innovative capabilities. In this way, the firms could foster employees’ abilities to sustain long term 
competition competences. 

 
2. Tradition-to-e-business firms have its brand identity, regions advantage, and operating institutions which formed 

management path dependency and barriers of across boundary. It is hard to carry out innovation activities with IT and 
Internet thinking when they are developing e-business. The company should face organizational structure inertia [20] by 
adjusting routines and processes; it will influence the efficiency and performance of e-business. Hence, 
tradition-to-e-business should increase IT scale and investment, emphasizes on team innovation, then the company could 
strengthen e-business effects and enhance total competences with customer satisfaction. 

 
3. Most tradition-to-e-business firms adopted follower strategy provided similar e-services with native e-business, but the 

brand cognition of consumers was hard to change. The customer loyalty to their e-services was hard to build. Thus, 
innovation is perhaps more favorable, that is, corporate should explore self advantage by prior-experience to develop 
differentiation and innovative service regime. Chen et al. [7] stated that diversifying firms have more successful 
opportunities than de novo firms at late development stage. The key point is dynamic competence which helps the new 
business derived from diversifying firm to overcome growth obstacle and to mature. Dynamic competence is that when 
corporate faces growth obstacle and technology discontinuity, they have the capability of re-adjustment, re-adaption and 
survival. This capability comes from pre-entry experience. Therefore, if traditional service firms could enlarge its core 
competence on which to expand to multiple innovation services, it may create another successful story. It does not need to 
follow native e-business firms. e.g. eslite.com expanded its bookstore to diversify shopping store, books.com.tw added 
website service to physical reading area with seven-eleven chain stores, kinstone.com.tw and liontravel.com enlarged 
integration of virtual and physical services, those are well direction of change. 

 
4. Innovators may not be final winners [43]. When market grows, if the follower could find and exploit a gap in e-business 

values, they may reach success as well. Teece [43] proposed innovation cannot increase company profits, but imitators or 
followers gain the advantage. The key is to acquire complementary assets. From RBV view, it’s easy to obtain leading 
position when a innovative product is the first to market [44]. But if the business is easily imitated, and it has no advanced 
technology, inadequate marketing channel, low manufacturing capacity or lack of capital and/or strategic partners, etc., they 
will lose market position and failed by surpass of followers. Therefore, if a new company enters e-business with following 
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strategy, the best way to obtain competitive leading position is to provide far more powerful service value and 
complementary resource integration. 

 
5. New entrants may face solid defense by the existing two types of e-business firms which are hard to breakthrough. They 

should give up imitation and follower strategy, replacing it by differentiation of innovation. This could create a new space 
beyond the boundary of native e-business firms and traditional service firms. In recent years, many new e-business 
companies gained outstanding performance. Most of them are dedicated to brand new territory and innovation activities. 

 
In these years, there are various emerging e-business models. This article did not include entire fields. For example, new 
established firms composed of both virtual and physical services are out of discussion (e.g. health care devices with cloud 
services integration). Besides, we merely studied the firms which still exist in the market to understand why they are surviving; 
we have not discussed the firms which were defeated. Further, we did not discuss the firms which stayed in traditional field as 
well as the purely innovative e-business firms which have no equivalent physical rivals. We focus on studying the competition 
between native and tradition-to-e-business firms. Future scholars may study the competition and transformation between 
companies under different business models to interpret industrial change and management thinking on next generation. 
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APPENDIX  

 

Appendix 1: Study components and sample questions 

Study Components Sample Questions 

• Innovative capabilities  Creative entrepreneur 
- How does your company build organizational culture of entrepreneurship? How does the 
innovative leader head entrepreneurs? Please list the successful cases. 

 Innovative agility 
- How to find innovation opportunities from customer response, partner collaboration and 
duties running? 

 Organizational routines and processes 
- How do routine jobs and work procedures derive innovative ideas, or do they become 
inflexible due to Structure Inertia? 
- Does tenure, scale, and operational complexity increase routine jobs and work procedures? 
How do you change it? 

• e-Business value creation  Novelty 
- What innovation services or activities does your website provide? Please describe some 
examples. 
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 Efficiency 
- Does your website offer any highly efficient operation environment or service delivery? 
How do you measure them? 

 Lock-in 
- How do your company luck-in customer by your website? 

 Complementarities 
- How do you design a physical and virtual service complementarily mechanism?  

• IT competence  IT investment 
- How much does your company invest on IT annually? 

 IT capabilities 
- How many professional IT employees do you hire? Their average seniority? 
- What is the status of IT system use by employees? Do you implement training courses? 

- How do you apply IT on business systems, customer management, supply chain 
management and new product development? 
- How do you apply IT on value creation of Internet service? 

• Innovative capabilities → 
e-Business value creation 

 Creative entrepreneur 
- How do entrepreneurs' ideas or insights lead e-business innovation? What are the results? 

 Innovative agility 
- How do you stimulate e-business innovation by responses from customers or collaborating 
partners? What are the results? 

 Organizational routines and processes 
- How do you derive innovation ideas from routines and operation procedures?  
- Do routines and processes form Structure Inertia, which delays e-business innovation? 

• IT competence →Innovative 
capabilities 

 Creative entrepreneur 
- Do the leading entrepreneurs have strong IT capability? How do their insights realize IT 
application and creativity? 

 Innovative agility 
- How do customers, collaborating partners and business systems provide feedback by using 
IT systems? What is the feedback mechanism? 

 Organizational routines and processes 
- What are the internal operating procedures that have adopt IT systems? 

• IT competence →e-Business 
value creation 

 Novelty 
- How do you present novelty concepts to approach customers by using IT on the website? 

 Efficiency 
- How do you utilize website to apply IT system on efficient innovation? 

 Lock-in 
- How do you design a mechanism to lock-in customers by IT? 

 Complementarities 
- How do you create complementarities (physical and virtual/service demo/promotion 
activities…) on website by IT? 

• IT competence → innovative 
capabilities to e-Business value 
creation  

 Creative entrepreneur 
- How do you inspire entrepreneurs' ideas to implement e-business value creation by using 
IT? What are the examples? 

 Innovative agility 
- What is the contribution from stimulating innovation and deriving e-business value creation 
by applying IT system to create close relationship between customers and collaborating 
partners? 

 Organizational routines and processes 
- What are the experiences of embedding IT into routines and procedures and derive 
improvement and innovation ideas? 
- Do IT systems cause rigidity of routines and processes and delay opportunity to change? 

 Important event →Innovative 
capabilities/ e-Business value 
creation / IT competence 
→Management Strategy 

 Please describe the important events (establishment, innovation, transformation, etc.) and 
time schedule in your company that affect e-business. 

 Please describe the background and meaning of those important events. 
 Please describe the roles of IT and innovation in important events based on RBV view. 
 Please describe the change/barriers/effects of organization, routines, procedures based on 

structure inertia’s view. 
 How do you increase new customers, retain existing customer, attract early adopters, and 

motivate customers and brand loyalty? What are your strategic moves? 
 Does your techniques come from self-development, outsourcing, merging, or industry 

cooperation? What are your strategic moves? 
 Please describe the strategy/results/impacts of important events and activities. 
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Appendix 2: A summary of interview questions 

Themes Questions 

- Innovation activities and  
e-business 
 
- Contribution by innovation 
- IT investment and use 
 
- Organization routines and  
processes 
- Agility 
- Entrepreneurship  
 
- IT competence with routines and 
processes 
- IT investment 
 
- e-business value creation 
 
- Strategy development 

 Please describe some examples of innovation activities that influence your online services 
(e.g. group establishment, new product or services development, corporate collaboration 
transformation…)? What is the origin of the innovation? And what is the impact? 

 What is the contribution of IT in those innovation activities? 
 How do you apply IT systems to online services (e.g. integration with customer 

relationship system)? Please describe some events. 
 In what circumstances does the change of routines and procedures stimulate or delay those 

innovation activities? 
 What are the roles of customers, collaborating partners, and competitors in those 

innovation activities? 
 Is entrepreneurship in your organizational culture? Does it influence the motivation of 

innovation activities? 
 What are the applications of IT in your routines and operating procedures (e.g. customer 

relationship, supply chain, signature/knowledge system)? How do they help stimulate 
innovation activities? 

 Does your IT come from self-development, outsourcing, partial outsourcing, or strategic 
collaboration? What are the pros and cons? 

 Some researches indicated that e-business value includes four dimensions: novelty, 
efficiency, luck-in and complementarities. What is the direct contribution of IT on each 
dimension in your company?  

 How does your company consider selecting IT capabilities and innovation capability in 
strategic selection? 

 

 

Appendix 3: Interview Survey 
Interview Questionnaire 

This questionnaire is to understand the respondents' perception of research questions, strengthen researchers' exploration depth 
and avoid cognitive biases by interview. Please select your answer in the proper □ from our interview that you talk about the 
innovation activity or project. 
 

Innovation activity or project: ________________  

 
 Not very important 

 
Very important 

 1 2 3 4 5 6 7 

1. The entrepreneurs' ideas, insights, and strategies influence value 
innovation in this project. □ □ □ □ □ □ □ 
2. Customer relationship and systems trigger the value innovation 
agility in this project. □ □ □ □ □ □ □ 
3. Routines, internal procedures and systems trigger and derive value 
innovation in this project. □ □ □ □ □ □ □ 
4. Routines and internal procedures delay value innovation in this 
project. □ □ □ □ □ □ □ 
5. The scale, seniority, and complexity delay our e-business value 
innovation. □ □ □ □ □ □ □ 
6. IT capabilities influence our entrepreneurs' idea, insights and 
strategic concepts. □ □ □ □ □ □ □ 
7. IT capabilities influence our application of customer relationship 
systems and the ability of innovation. □ □ □ □ □ □ □ 
8. IT capabilities influence our business systems application and 
innovation agility. □ □ □ □ □ □ □ 
9. IT capabilities influence novelty design in this project (activity). □ □ □ □ □ □ □ 
10. IT capabilities influence benefit design in this project (activity). □ □ □ □ □ □ □ 
11. IT capabilities influence customer luck-in design in this project 
(activity). □ □ □ □ □ □ □ 
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12. IT capabilities influence complementarities design in this project 
(activity). □ □ □ □ □ □ □ 
13. IT capabilities influence entrepreneurs' ideas, insights and strategic 
concepts in this project (activity). □ □ □ □ □ □ □ 
14. IT capabilities influence the triggering of value by customer agility 
in this project (activity). □ □ □ □ □ □ □ 
15. IT capabilities influence the triggering of value by routines and 
processes in this project (activity). □ □ □ □ □ □ □ 

 
 
 
 
Appendix 4: Data sorting and keywords 
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