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Ecological degradation is an escalating global threat. Increasingly, people are expressing awareness and priority for concerns
about environmental problems surrounding them. Environmental protection issues are highlighted. An appropriate information
technology tool, the growing popular social network system (virtual community, VC), facilitates public education and engagement
with applications for existent problems effectively. Particularly, the exploration of related involvement behavior of VC member
engagement is an interesting topic. Nevertheless, member engagement processes comprise interrelated sub-processes that reflect
an interactive experience within VCs as well as the value co-creation model. To address the top-focused ecotourism VCs, this
study presents an application of a hybrid expert-based ISMmodel and DEMATEL model based on multi-criteria decision making
tools to investigate the complex multidimensional and dynamic nature of member engagement. Our research findings provide
insightful managerial implications and suggest that the viral marketing of ecotourism protection is concerned with practitioners
and academicians alike.

1. Introduction

This section includes the engagement behavior for a virtual
community, the importance of environmental concerns, and
our research objectives and problems.

As information technology (IT) advances, the words
“community” and “network” are commonly referred to as
“virtual community, VC.” VC sites formed by the internet
offer users the ability to interact with others and exchange
information and knowledge of the environment. Various
social networking sites are emerging to attract a large number
of users to participate in discussions on current issues and
trends. Previous studies that indicate the factors that will
affect user interest to use social networking sites are mainly
focused on their initial beliefs (perceived usefulness and ease
of use) as well as the attitudes to explore ideas for their use.

Chen [1] claimed that the concept of community network
originated from Barnes [2]: an anthropologist discovered
the concept from an investigation of the social structure
of a Norwegian fishing village. One cannot clearly explain
the actual operations of a fishing village by looking at the
formal role of social structure, such as identity or status.
Instead, one can explain the interactions in a fishing village
from looking at the informal role of social structure, such
as friends and relatives and how they organize and impact
an internal social network. Mitchell [3] argued that social
networks show the interrelationship among individuals of a
particular society. Pattison [4] believed that social networks
are a social organization that collectively gather from the
interrelationship among individuals and organizations. Chan
et al. [5] claimed that individual behavior and attitudes
demonstrate that a particular environment was influenced
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by the interconnections with other individuals in that
social environment. The network connects nodes and nodes
together form the structure. The nodes can be individuals,
teams, or organizations [6], and its overall structure describes
social behavior.

In recent years, development of VC websites has grown
rapidly. The use of social networking and their fast growth
have become an important trend. According to the Business
Next [7] survey of the top 100 Taiwanwebsites, 25 community
sites were selected among to represent 25% of the overall list.
After the financial crises of 2008, theVCwebsite development
seems to be the most promising and popular business model
or trend. This trend is buttressed by social networking sites
and microblogs, such as Facebook, Twitter, and Plurk. Users
fromUS President Barack Obama, former GE chief executive
Jack Welch, to Dell Computer and Starbucks Coffee, are
utilizing this trend [8]. According to a survey by ComScore
[9], the number of VCwebsites has grown at an amazing rate.

How will social networking sites grow to replace other
types of sites, such as shopping sites and search engine
websites, as users actively become more involved with these
activities? Here are some important reasons. (1) Social net-
working sites bring interpersonal relationships into virtual
situations; (2) they create more opportunities for human
interaction and real-time sharing of personal information
such as pictures, videos, and interactive games; and (3) users
can create their own program to share many features that
will meet their social, leisure, and entertainment needs.Thus,
social networking sites successfully win user interest, which
makes it a popular site type. They attract many users in
VCs to share information and emotional communication.
This free, open yet with hidden features communication
platform has led various “internet communities” to spread
[10]. Ecotourism and environmental concern communities
have sprung up as a result.

Increasingly, the ecological degradation problems are
highlighted and environmental protection issues have
emerged from social networking sites to express awareness
and priority concerns. One of the greatest challenges for
sustainable ecotourism is to encourage visitors to act in
ways that minimize environmental and experiential impact.
This is the case for protected areas where the environment
is often fragile and mindful and engaging experiences are
sought. Previous research shows that all types of recreational
activities can cause environmental damage, even at low use
levels [11, 12] and visitor behavior and density levels influence
the quality of visitor experiences [13].

Protected area managers employ a suite of strategies to
address visitor problems, though for reasons of expediency,
cost, and efficiency, education is the preferred and dominant
visitor management worldwide [14–16]. As Ham and Weiler
[17] pointed out, interpretation is ultimately aimed at com-
municating messages about a place and, in some instances,
the persuasion of people to behave in ways that are consistent
with the protected values. Therefore, a better understanding
for how visitors think and what factors determine their
behavior could contribute to better achieve managerial goals.
Given these reasons, we explore the behaviors that are

amenable to persuasive influence and how to tap into the
relevant thoughts held by visitors about particular actions.

This study is aimed at themost popular social networking
sites related to ecotourism issues (ecotourism VCs). We
use the technology acceptance model (TAM) proposed by
Davis et al. [18] to study IT user intention and behavior to
investigate the participation of members of a virtual environ-
mental protection community. Simultaneously, the quality
of information and system from the virtual sites to achieve
user information and system satisfaction are explored as
well as the correlation between user attitude and willingness.
In summary, information and system quality, satisfaction,
perceived usefulness, and ease of use are discussed.The afore-
mentioned factors affect VC member attitudes, intentions,
and participation results. The four research objectives of this
study are as follows: (1) integrate two major IT successes
related research streams, namely, technology acceptance and
user satisfaction; (2) explore the dynamics among object-
oriented beliefs and attitudes, behavioral beliefs and attitudes,
as well as engagement behavior; (3) investigate the interactive
and co-creation value behavior of environmental protection
VC; and (4) suggest effective strategies for the promotion of
environmental protection issues.

This study determines themotivations and objectives.The
remainder of this paper is organized as follows: Section 2
looks at related literature on VC marketing of ecotourism
concerns. Section 3 looks at techniques used and establishes
our study framework and decisions for the appropriate
research methodology. Section 4 looks at our online ques-
tionnaires for an empirical case study thatwas distributed and
analyzed with statistical software and a series of techniques.
Section 5 shows our findings and the managerial implica-
tions are described. Section 6 is our conclusions and future
research directions offered.

2. Literature Review

This section describes the relevant literature, including sus-
tainable ecotourism, social network sites andVCs, and related
technology acceptance.

The first mention of ecotourism in the English-language
academic literature was by Romeril [19]. In the 1990s, the
tourism industry realized the profit potential of ecotourism
and the suffix “eco” was used by travel agents for mar-
keting. Eventually, ecotourism organizations, such as the
International Ecotourism Society (TIES) and the Ecotourism
Society (TES), were formed [20]. While some may use
the term “ecotourism” as being synonymous with “nature
tourism,” “adventure tourism,” “responsible tourism,” “eth-
ical tourism,” and “green tourism;” ecotourism does have
specific characteristics that differentiate it from these other
segments in the tourism industry. A subset of sustainable
tourism (tourism that actively reduces the negative impact
of tourism), ecotourism is defined by TIES as “responsible
travel to natural areas that conserves the environment and
improves the welfare of local people” [21, 22]. Additionally,
ecotourism should build a constituency to promote conserva-
tion and provide an impetus for private conservation efforts.
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Under these circumstances, conservation benefits can extend
beyond the immediate experience of an ecotourism venture,
as ecotourists become active advocates for conservation in the
area visited as well as at home [23].

Ecotourismhas been identified as a growing nichemarket
for years. According to the World Resources Institute, while
tourism grew by 4% in the early 1990s, “nature travel” grew at
a rate between 10 and 30% [24].World TourismOrganization
estimates showglobal spending on themore narrowly defined
ecotourismmarket increasing at a rate of 20% per year, about
five times the rate for tourism [24]. However, more striking
than this growth is the identification of ecotourism by its
advocates as part of an ethical lifestyle (a form of life politics).
Particularly, the idea, ecological degradation, is an escalating
global threat. Increasingly, the worldwide awareness and con-
cern expressed regarding the environmental problems that
surround them.The concern for environmental issues focuses
on education as to improve environmental behavior [25] and
to study behavior as it relates to remediation of environmental
issues. Thus, one way experts can promote environmental
improvement through mediators is to examine the link
between educational intervention and responsible behavioral
change [25]. It is believed that environmental education is
linked to environmental behavior. From this, environmental
education leads to greater awareness and attitude change that
improves environmental protection behavior. Such behavior
was successful to change pro-environmental intention and
actions that presented as credible environmental information
as well as to become actively involved participants in sus-
tainable ecotourism. Sustainable ecotourism has been widely
researched in various fields, such as the related literature [26–
32].

Some of the latest research on ecotourism, such as
analyses on the relationships among tourism [33]; the mea-
surement of sustainable tourism development indicators and
developing standards associated [34]; and issues regarding
zoos as a morally acceptable form of ecotourism [35]. Our
study explores related ecotourism involvement behavior for
VC members.

Social networking sites have gained important and vigor-
ous development, most notably Facebook, MySpace, Plurk,
and Twitter. The formation of virtual communities from
the related literature [36] is an important research area.
There were prior studies done regarding social networks.
First, House et al. [37] had pointed out that social networks
can be divided into two parts: structure and process. As
for the structure, they may include social integration and
network structure. Yeh and Luo [38] indicated that online
dating patterns were similar to the real world. Existent real
social networks influenced the formation and development
of online communities. Boyd and Ellison [39] claimed that
social network sites provided the following functional char-
acteristics: (1) construct a public or semipublic profile within
a bounded system; (2) articulated a list of other users with
whom they share a connection; and (3) view and traverse
their list of connections and those made by others within
the system. Xia and Bu [40] described the topic in social
network analysis; community detection can help us discover
the network properties shared by its members. The VC was

widely used for purposes of collaborative recommendation
[41], knowledge sharing [42–44], and online market research
[45, 46]. Although the nature and nomenclature of these
connections may vary from site to site, professional VCs
provide spaces that allow domain experts to interact, to assist
in the creation, and to share tacit knowledge with the goal of
becoming an intelligent enterprise [47–49].

The related technology acceptance literature includes the
theory of reasoned action (TRA), theory of planned behavior
(TPB), and the technology acceptance model (TAM). TRA
was improved by Fishbein and Ajzen [50] and was based on
social psychology theory that was widely and successfully
applied in various disciplines. TRA states that behavioral
intentions to perform a specific behavior predict, explain,
or influence actual performance of the said behavior. TPB
predicts deliberate behavior based on the assumption that
behavior is deliberative and planned [51]. TPB suggests that
behavior is determined by intention to perform the behavior
and that this intention is, in turn, a function of attitude
toward the behavior and subjective norm. TAM proposed by
Davis et al. [18] studied the idea of IT user intention and
behavior. This model is one of the most acceptable models
in the investigation of IT related behaviors. It encompassed
Web 2.0 technology focused subjects [52] and recognized two
primary principles: “Perceived Usefulness” and “Perceived
Ease of Use,” which are major predictors of user attitude and
complete emotional reaction for usage.

3. Methods and Materials

3.1. Information System Success Model. In the system man-
agement area, a crucial topic is to successfully implement
an information system (IS) into an organization. An IS was
used to enhance a business to create competitive advantage
[53]; however, IS of IT will result in failure if it not accepted
by its users. Therefore, the evaluation of success of an IS
success model (ISSM) has been an important subject to
organizations.

DeLone andMcLean [54] proposed a successful IS model
that indicated the factors that influenced successful IS is
comprised of six parts: (1) system quality, (2) information
quality, (3) use, (4) user satisfaction, (5) individual impact,
and (6) organizational impact. They showed that system and
information quality affects the level of use and user satisfac-
tion as well as the level of use to positively or negatively affect
user satisfaction. In additional, use level and user satisfaction
will affect individuals and organizations. Pitt et al. [55] has
added another factor “service quality” in addition to the six
listed above. They demonstrate that service quality along
with system quality and information quality together affected
the use and user satisfaction levels. DeLone and McLean
[56] later augmented this revised successful IS model. The
revised model additionally added service quality as well as
including system quality, information quality, service quality,
user intention, user satisfaction, and net benefit.

The literature on user satisfaction indicates that IS char-
acters were core factors, such as system quality, information
quality, and service quality in a successful IS model as well as
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higher order and overall expectancy disconfirmation in the
post-acceptance model (PAM) [54, 57]. Bhattacherjee [57]
proposed that PAM should be combined with expectancy
disconfirmation theory (EDT) and TAM to better investigate
user intentions for continual use IS. Furthermore, user
satisfaction was regarded as the attitude toward a particular
IS, whereas, it should be considered as an object-oriented
attitude [58, 59].This opinion is indicated by various satisfac-
tion correspondencemeasurements that have adopted system
character-oriented measures [60–62].

System characters affect the beliefs and attitudes toward
the system itself. Along with behavior beliefs and attitudes as
media, theymanipulated final use behavior of the system. For
example, the perceived reliability of an e-commerce website
cannot directly control the use of that website. Nevertheless,
it can affect his/her attitude (satisfaction) toward that website
and, then, buttress the beliefs (i.e., ease of use) and attitude
to use it, and, eventually, the use behavior. Wixom and
Todd [59] effectively partitioned and empirically supported
the relationship of object-oriented beliefs, object-oriented
attitude, behavior beliefs, and behavior attitude based on the
expectancy-value theory and the correspondence principle.

3.2. The Delphi Method. The Delphi method is a research
technique that is used to address complex problems by
using a structured communication process of a panel of
experts [63] to forecast, make decisions, and solve complex
problems. With objective application of the Delphi method,
we explore creative ideas and produce valuable information.
Knowledge collected during the Delphi study is synthesized
and distilled from the use of a series of questionnaires.
Responses to questionnaires were collected on site and were
reviewed directly [64]. A few of the features of the Delphi
method include: (1) rapid consensus, (2) participants can
reside anywhere, (3) coverage of wide range of expertise, and
(4) avoid groupthink. The limitations of the Delphi method
include: (1) cross impact neglected in the original form, (2)
does not copewell with paradigm shifts, and (3) success of the
method depends on the quality of the participants. Delphi has
been applied to various issues, such as to forecast a specific
and single-dimension future issue, consensus building, and
avoidance of groupthink and to generate creative ideas [63].
The features of the Delphi method provide comprehensive
expert opinion and much needed objective consensus.

The latest research on ecotourism uses the Delphi
method. For example, they analyze the relationships among
tourism [33] and developed a point evaluation system for
ecotourism destinations [65].This study thus uses the Delphi
method to analyze VC for eco-travel expert consensus.

In the standard Delphi method, several experts are
consulted for estimations of a project or to prognosticate it.
The process of Delphi method is described as follows.

(1) A project manager prepares a description of the
project, in that the individual partial products are
listed and prepared on a job form.

(2) The project manager presents the goals of the overall
project and distributes copies of the job form to each

expert; however, it does not take place of a discussion
of the estimations.

(3) Each expert estimates the work packages contained in
the job form; there is no cooperation between experts.

(4) All job forms are collected and evaluated by the
project manager.

(5) If serious discrepancies result, then these are com-
mented on by the project manager uniformly on all
job forms as regard to the deviation. Each job form is
then returned to its original editor,

(6) The experts consider their estimations as a function
of the comments.

(7) The described loop repeats itself until the estimations
independently (in a range of tolerance) consent to
adjustment.

(8) The average values are calculated and presented by all
estimations as the final estimation.

3.3. The ISM Method. Warfield [66, 67] first proposed
interpretive structural modeling (ISM) to analyze complex
socioeconomic systems. It is a process that helps individuals
or groups to structure domain knowledge into a model
of interrelationships to enhance the understanding of its
complexity. The result of the ISM process is represented
by a graph that shows the directed relationships as well
as hierarchical levels of elements within the system under
consideration. A few features of the ISM method include: (1)
incorporating the subjective judgments and the knowledge
base of experts systematically, (2) to provide ample opportu-
nity for revision of judgments, and (3) computational efforts
involved are far less for criteria ranging from 10 to 15 numbers
as well as used as a handy tool for real-life applications
[68]. The limitations of the ISM method include: (1) the
contextual relation among the variables always depends on
user knowledge and familiarity with the firm, its operations,
and its industry; (2) the bias of the judgment variables
influence the final result; (3) ISM acts as a tool to impose
order and direction on the complexity of relationships among
the variables; and (4) there is no weight associated with the
variables [69]. ISM has been widely applied in various fields,
such as supply chains [70], balanced scorecard [71], success
factors [72], product design [73], and risk analysis [74]. The
ISMmethod can transform nebulous thoughts and ideas into
an intuitive model of structural relationships to understand
the relationship between the variables.

The computational processes in the ISM method are
described in the following steps.

(1) Identification of elements through research (e.g.,
literature review) or expert opinion (e.g., Delphi or
brainstorming).

(2) Specification of contextual relationship depends on
the objective and nature of the case.

(3) Construction of a structural self-interaction matrix
(SSIM) in four types of possible relationships between
the elements (a & b).
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Figure 1: Flow diagram for implementing ISM.

(4) Transformation of SSIM into an initial reachability
matrix (RM) in the rules for the substitution of 1s and
0s.

(5) Checking the initial RM for transitivity.
(6) Partitioning levels of the final RM.
(7) Building ISM digraph and model.

The ISM is generated by replacing all element numbers
with the actual element description. Finally, the ISM gives
a clear picture of the relationships among the system of
elements. Conclusively, Figure 1 shows the above steps of the
ISMmethod. Furthermore, the details of ISMmethod can be
referred to the Warfield [66, 67] for the limited space.

3.4. The DEMATEL Method. The decision making trail and
evaluation laboratory (DEMATEL)method is amathematical
procedure originated from theGenevaResearchCentre of the
Battelle Memorial Institute designed to deal with important
issues of world societies [75, 76]. The DEMATEL possesses
some excellent features. For example, it is based on matrices
that represent the contextual relation as well as strength of
influence of the elements for the target system. It converts the
cause-effect relationship of elements into visible structural
models. With its practical benefits, the DEMATEL has been
widely applied in various fields, such as marketing [77, 78],
education [79, 80], investment [81], supply chain manage-
ment [82, 83], smart phone [84], and influential factors [85].
The DEMATEL method has advantages that help researchers
better understand the nature of the problem.

Mathematically, the procedures of DEMATEL are nar-
rated step-by-step as follows.

Step 1. Generate the initial direct-relation matrix. Acquire
the assessments about direct affect between each pair of
elements from experts. The pair-wise comparison designated
by four levels: 0, 1, 2, and 3 to represent “No influence,”
“Low influence,” “High influence,” and “Very high influence,”
respectively. The initial direct-relation matrix 𝐴 is a 𝑛 × 𝑛
matrix, in which 𝑎

𝑖𝑗
is denoted as the degree to which the

element 𝑖 affects the element 𝑗 is formatted as 𝐴 = [𝑎
𝑖𝑗
]
𝑛×𝑛

.

Step 2. Normalize the initial direct-relation matrix. The
normalized direct-relation matrix 𝑋 = [𝑥

𝑖𝑗
] can be obtained

from (1) and (2).

𝑠 = max [

[

max
1≤𝑖≤𝑛

𝑛

∑

𝑗=1

𝑎
𝑖𝑗
,max
1≤𝑗≤𝑛

𝑛

∑

𝑖=1

𝑎
𝑖𝑗
]

]

,

𝑖, 𝑗 ∈ {1, 2, . . . 𝑛} ,

(1)

𝑋 =
1

𝑠
𝐴, (2)

where (1) represents the maximum values of the sums of all
the rows and the sums of all the columns and (2) represents
the normalized initial direct-relation matrix. All elements in
matrix 𝑋 comply with 0 ≤ 𝑥

𝑖𝑗
≤ 1 and all principal diagonal

elements are equal to 0.

Step 3. Compute the total relation matrix. After Step 2, the
total relation matrix, T, is obtained by using the following
numerical calculation:

𝑇 = 𝑋 + 𝑋
2
+ ⋅ ⋅ ⋅ + 𝑋

𝑝
= 𝑋 × (𝐼 − 𝑋)

−1

= [𝑥
𝑖𝑗
]
𝑛×𝑛
𝑝 → ∞,

(3)

where 𝑝 represents the power. Hence, when 𝑝 tends to
infinity, the matrix 𝑋 will converge. Furthermore, 𝐼 is the
identity matrix.

Step 4. Calculate the sum of rows and columns of matrix
𝑇. The sum of rows and the sum of columns are separately
denoted as vector𝐷 and vector 𝑅 as follows:

𝑇 = [𝑡
𝑖𝑗
]
𝑛×𝑛
, 𝑖, 𝑗 = {1, 2 . . . , 𝑛} ,

𝐷 = [

[

𝑛

∑

𝑗=1

𝑡
𝑖𝑗
]

]𝑛×1

= [𝑡
𝑖𝑗
]
𝑛×1
,

𝑅 = [

𝑛

∑

𝑖=1

𝑡
𝑖𝑗
]

1×𝑛

= [𝑡
𝑖𝑗
]
1×𝑛
.

(4)

Step 5. Construct a cause-effect diagram. The cause-effect
diagram is drawn bymapping the data set of the (𝐷+𝑅,𝐷−𝑅).
The horizontal axis vector (𝐷 + 𝑅) named “prominence” is
made by adding 𝐷 to 𝑅, which shows the importance of the
element. Similarly, the vertical axis (𝐷−𝑅) named “relation” is
made by subtracting𝐷 from 𝑅. When (𝐷−𝑅) is positive, the
element belongs to the cause group; otherwise, the element
belongs to the effect group [86, 87].

After calculating the means of (𝐷 + 𝑅) and (𝐷 − 𝑅), the
causal-effect diagram is divided into four quadrants, I to IV.
Elements in quadrant I have high prominence and relation
which indicates the highest interaction influence level with
other elements. Thus, they are identified as driving factors;
elements in quadrant II have low prominence but high
relation, are identified as voluntariness; elements in quadrant
III have low prominence and relation. They are relatively
disconnected from the system. The elements in quadrant IV
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have high prominence and low relation, which indicates their
importance as impacted by other elements [88]. From this
diagram, the complex interrelationship among elements is
visualized to provide valuable insight for decision making.
Especially, the DEMATEL method needs experts to decide
on a threshold value to concentrate onmost important effects
from consideration in matrix 𝑇.

3.5. Research Methodology. This section introduces the study
procedures, including research framework, research design,
and data collection.

3.5.1. Research Framework. Based on the above related lit-
erature review, this study organizes ISSM, TAM, TPB, and
TRA models to propose a research framework for exploring
member engagement behavior as shown in Figure 2 with 12
major dimensions. In this framework, information quality,
system quality, information satisfaction, and system satisfac-
tion are based on ISSM; usefulness, ease of use, and attitude
are related to TAM; subjective norms, perceived behavior
control, environmentally conscious behavior are constructed
from TRA; and engagement behavior, as well as engagement
consequences are involved in TRA. These dimension will be
measured by expert opinion through Delphi technique as
described later.

3.5.2. Research Design. Since members of environmental
protectionVCs exert amulti-function dynamic, complex, and
value co-creation behavior, multi-criteria decision making
(MCDM) is employed to gain insights when concerned with
the relationships. This study presents ISM and DEMATEL
methods to solve real-life applications of MCDM problems,
which provide a complete understanding of the procedures
of MCDM tools. Figure 3 shows a flowchart of our proposed
method of study.

3.5.3. Data Collection. This subsection briefly elucidates
the computational processes using an empirical case study,
including case introduction, research subject definition, and
instrument development.

(1) Case Introduction. Two most popular ecotourism VCs
in Taiwan, EZTravel and LulalaTravel, are committed to
ecological and environmental protection.

First, for a constructed web site, http://eztravel.com/ was
established in January 2000 to provide a full range service
of online booking and online payments. It has total capital
of NT$218 million with 460 employees and more than 2.2
million served members (many might be tourists). It has
been the leader among domestic online travel agents in
Taiwan. Itmaintained sustainable rapid growth in the revenue
and has been ranked a top operating performer among
domestic tourism websites. http://eztravel.com/ has aimed
to aggressively develop differentiated fashionable products
to satisfy various demands from consumers. It enhanced
its core competitiveness to create profitability. EZTravel has
originated the following specialized tours: environmental
protection tourism, luxury tours on trains, million dollars

around the world, tours of most of the world, international
travelers, and a variety of tourswith local themes. Particularly,
environmental protection tourism has been welcomed and
focused on.

Second, LulalaTravel Company was established on
December 2005. The company has a mission to serve
younger travelers, which has originated from the China
Youth Corp. It has been expanding domestic tourist activities
legally and professionally. In April 2006, the company
established eight branch offices: Keelung City, New Taipei
City, Taichung City, Changhua County, Yunlin County,
Chiayi County, Tainan City, and Yilang County. LulalaTravel
has 32 professional operators who handle all the business
related to tourism as well as offers courses to educate
professional tour guides, military instructors, and university
staff. Thus, they created sequential training courses for the
continual education of tourism professionals. LulalaTravel
emphasizes ecotourism based on a mission from the China
Youth Corp to provide a variety of services. They have
originated many activities, such as educational group athletic
activities, mountain training, casual weekends, holiday tours,
potential development, upstream canoeing, and survival
games. During summer and winter breaks, LulalaTravel
offered various educational tasks to perform ecological
leisure activities that had incorporated ecological themes for
Taiwan.

(2) Research Subjects. Twelve professionally active members
of ecotourist VCs were invited to engage in this study, mainly
by contributing their opinions regarding the relationships
among all research variables (Figure 2) through the Delphi
process to find group consensus as input to all later related
analyses.

(3) Instrument Development. Table 1 shows the instruments
of this study as constituted by the components and their
related elements.

4. Experiment and Data Analysis

We decomposed our study framework into three models,
namely models 1–3 (Figures 4, 5, and 6) to thoroughly
investigate the dynamics of the variables identified in our
research model. Afterwards, we describe the profile of the
experts that we have interviewed; and, then, conduct ISM and
DEMATEL analyses for the three models.

4.1. Expert Profiles. We conducted a questionnaire to gather
the opinions of experts. A total of 12 eco-travel experts
participated in our questionnaire using the Delphi method.
Thus, 12 surveys were received. The survey lasted from April
2012 until May 2012. The first round of surveys was received
on April 16 2012. We compiled and summarized different
opinions from the experts and then sent them a second round
of questionnaires. After five rounds of opinion consolidation,
we received a final consensus from the experts on May
25 2012. Table 2 summarizes the demographic profile of 12
experts.

http://eztravel.com/
http://eztravel.com/
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Table 1: System component definitions.

Components Definitions Elements Reference

C1: engagement consequences The desired results of engagement behavior

E11: loyalty and satisfaction
E12: empowerment
E13: connection and emotional
bonds
E14: trust and commitment

[89]

C2: engagement behavior The interaction and value co-creation behavior
of community members

E21: sharing
E22: learning
E23: co-development
E24: advocating
E25: socializing

[89]

C3: perceived behavioral
control

An individual’s perception on the ease or
difficulty of conducting the behavior — [51, 90]

C4: attitude A favorable or unfavorable evaluation of
something

E41: object-based attitude
E42: behavioral attitude [59]

C5: environmentally
Conscious Behavior

Recognizing the serious of environmental
problems, people proactively engaged in
recycling, saving electricity and water, and so
forth

E51: environmental concern
E52: perceived customer
effectiveness

[91]

C6: subjective norms
An individual’s estimate of the social pressure
on him/her to engage or not engage in the
target behavior

— [51]

C7: perceived usefulness Beliefs concerning instrumental outcomes
associated with technology use — [92]

C8: perceived ease of use Beliefs that technology use will be relatively
free of cognitive burden — [92]

C9: information satisfaction The degree of favorableness with respect to the
information produced by the system — [59]

Ca: system satisfaction The degree of favorableness with respect to the
system and the mechanics of interaction — [59]

Cb: information quality Desired features of the information produced
by the system

Cb1: completeness
Cb2: accuracy
Cb3: format
Cb4: currency

[59]

Cc: system quality Desired features of the system and the
mechanism of interaction

Cc1: reliability
Cc2: flexibility
Cc3: integration
Cc4: accessibility
Cc5: timeliness

[59]

4.2. ISM Analysis. In ISM analysis, a four-stage approach
was used to systematically analyze. They are as follows:
(1) construct structural self-interaction matrix, (2) generate
reachability matrix, (3) partition the levels, and (4) building
the ISM model.

4.2.1. Construct Structural Self-Interaction Matrix. The first
step of ISM analysis was to perform analysis on the contextual
relationship of variables. Based on the consensus from the
expert panel, we captured the relationships in structural self-
interaction matrixes (SSIM) for models 1–3.

4.2.2. Generate Reachability Matrix. Next, the SSIM is trans-
formed into a binary matrix called initial reachability matrix
by substituting the arrows by related 1 and 0.

4.2.3. Partition the Levels. From the final reachability matrix,
the reachability set, and antecedent set for each variable were
obtained. The reachability set includes variables themselves
and others that help, while the antecedent set consists of
variables and the other variables that help. Consequently,
the intersection of these sets was derived for all variables.
The variable for which its reachability was set to equal its
intersection set is identified as the top-level variable in the
ISMhierarchy.One important feature of the top-level variable
in the hierarchy is that it does not help achieve any other
variable above its own level. Therefore, once the top-level
variable is identified, it is separated from the other variables.
The same process is repeated to find out the next level until
the level of each variable was found. Tables 3, 4 and 5 for
models 1–3, respectively, show and summarize the results for
the iteration process. Particularly, models 1, 2, and 3 show
levels of 4, 3, and 2, respectively.
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4.2.4. Building the ISMModel. Based on the final reachability
matrix, the structural model of the proposed three models
can be generated. If there is a relationship between variable 𝑖
and 𝑗, then an arrow is drawn to connect the two points.This
graph is called a directed graph or digraph. After removing
the transitivity, the digraph is finally transformed into the
ISM-based model (Figures 7, 8, and 9) for model(s) 1–3,
respectively.

4.3. DEMATEL Analysis. As for DEMATEL analysis, the
five-stage approach was analyzed in detail and includes: (1)
obtain averagematrix from experts; (2) normalize the average
matrix to get initial direct-relation matrix; (3) compute the
total relation matrix; (4) calculate the sum of rows and
columns of total relation matrix; and (5) construct the cause-
effect diagram.

4.3.1. Obtain Average Matrix from Experts. First, the assess-
ments of the direct affect between each pair of variables

Attitude toward 
website usage

Perceived usefulness

Attitude toward 
website

Perceived ease of use

Information 
satisfaction System satisfaction

Information quality System quality

Figure 7: Four levels of structural model of model 1.

designated by the four levels, 0–4, are summarized as an
average matrix of models 1–3 (Tables 6, 7 and 8).
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4.3.2. Normalize the Average Matrix to Get Initial Direct-
Relation Matrix. The average matrix is normalized by divid-
ing all elements by the maximum values from the sums of all
rows as well as the sums of all columns. For the limited space,
only Table 9 shows the above results on the initial direct-
relation matrix of model 1.

4.3.3. Compute the Total Relation Matrix. The direct relation
matrix has further raised its power to gain a convergent total
relationmatrix. For the limited space, only Table 10 shows the
above results on the total relation matrix of model 1.

4.3.4. Calculate the Sumof Rows andColumns of Total Relation
Matrix. Let vectors𝐷 and 𝑅 denote the sum of rows and the
sum of columns from total relation matrix, respectively, and
then the values were obtained formodels 1–3. Particularly, the
average values of (𝐷+𝑅) and (𝐷−𝑅) were taken as the axial
cross of 𝑌 (𝐷 − 𝑅) and𝑋 (𝐷 + 𝑅) in the next stage.

4.3.5. Construct the Cause-Effect Diagram. By mapping the
data set of (𝐷+𝑅,𝐷−𝑅), a casual diagram was drawn, where
𝑋 of (𝐷 + 𝑅, prominence) was made by adding 𝐷 to 𝑅, and
𝑌 of (𝐷 − 𝑅, relation) was made by subtracting 𝐷 from 𝑅.

Based on the means of (𝐷 + 𝑅) and (𝐷 − 𝑅), four quadrants
were identified with their respective natures. Quadrants I
and IV are defined as strong “cause” and “effect” factors of
desired outcome, respectively. In contrast, Quadrants II and
III are defined as weak “cause” and “effect” factors for desired
outcomes, respectively. Thus, the cause-effect diagrams for
the Models 1–3 can be drawn as Figures 10, 11, and 12.

5. Results and Discussion

We explored the analytical results to mine hidden informa-
tion from our empirical case study for the research models.
The following implied study findings and implications that
suggest the management of engagement behavior that stem
from the VC are compiled.They are of value to the academics
and practitionerswho focus on ecotourism community fields.

5.1. Findings

(1) Ecotourism Virtual Community Acceptance. Given its
huge investments and great impact on businesses, the evalua-
tion of information system success has gained wide attention
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Table 2: The demographic variables of 12 experts.

Demographic variables Number
(𝑁 = 12) Percentage

Gender
Male 5 41.7%
Female 7 58.3%

Age
Below 30 years old 3 25.0%
31∼40 3 25.0%
41∼50 4 33.3%
51 years old and above 2 16.7%

Educational
Certificate 2 16.7%
Bachelor 7 58.3%
Master 2 16.7%
Doctoral 1 8.3%

Experience in online tourism
Less than 5 years 2 16.7%
5–10 3 25.0%
11–15 1 8.3%
16–20 4 33.3%
21 years and above 2 16.7%

Ecotourism virtual communities
(most frequently engaged)

EZTravel 6 50.0%
LulalaTravel 6 50.0%

and involvement from academia. Traditionally, this area has
been investigated within two primary research streams: the
user satisfaction literature of ISSM (e.g., DeLone & McLean
[54]) and the technology acceptance literature of TAM (e.g.,
Davis et al. [18]). These two approaches have been developed
in parallel and have not been reconciled or integrated [59].
To bridge this gap, Wixom and Todd [59] have proposed an
integrated research model that distinguishes between object-
based beliefs and attitudes toward “the system” as well as
behavioral beliefs and attitudes toward “using the system”
and successfully links two dominant approaches. They also
emphasized the correspondence principle for accurate pre-
dictions, beliefs, and attitudes must be specified in a manner
that is consistent in time, target, and contextwith the behavior
of interest [50]. Namely, to predict IS acceptance behavior,
behavioral beliefs and attitudes performed better than object-
based beliefs and attitudes. In our model 1 ISM model, all
these propositions were supported well. Wixom and Todd
[59] validated our study findings.

(2) Ecotourism Virtual Community Engagement Conse-
quence. One important track of this study is customer
engagement (CE). According to Brodie et al. [89], in the
highly dynamic and interactive business environment, CE
plays a role in co-creating customer experiences that values
and receives increasing attention from business practitioners

and academics alike. As salient evidence for this devel-
opment, Marketing Science Institute (MSI) chose CE as a
key research priority for 2010–2012. Even though most CE
research is business-oriented, this study assumed the concept
also applied to ecotourism VC context. The results of model
3 justified this point. Table 11 offers justification of the 5
fundamental propositions (FP) of CE summarized by Brodie
et al. [89] as well as evidence from this study.

(3) Ecotourism Virtual Community Engagement Behavior.
Kim and Han [91] have tested and modified the TPB by
adding two important concepts: environmental concerns
and perceived customer effectiveness, which contribute to
environmentally conscious behavior that helps to critically
predict eco-friendly consumer behaviors. This study follows
this approach in Model 2 and verifies these two constructs
exert critical driving power to impact users’ attitude toward
the website as well as its usage. Besides, they affect perceived
behavioral control directly, then engagement behavior and
engagement consequences. Compared with TPB, model 2
revealed an interesting finding that subjective norms play the
role of an effect instead of a cause variable.This phenomenon
indicates attitudes toward ecotourism VCs and perceived
behavioral control work together to shape a social pressure
that will encourage engagement.

(4) Summarization of Cause and Effect Factors. Salimifard et
al. [93] has suggested a driving power-dependence diagram
to help classify various decision factors into four clusters.
The cluster in quadrant I include “linkage” elements that
have strong driving power and dependence. The implication
is that all the factors above this level are affected by them,
while these elements are also dependent on lower level factors
for the ISM model. The cluster in quadrant II consists of
dependent factors that have weak driving power but strong
dependencies. Factors in this cluster are the most important
and influential ones. The cluster in quadrant III includes
“autonomous” factors that have weak driving power and
weak dependence. These factors are relatively disconnected
from the system. Finally, the cluster in quadrant IV includes
“dependent” factors that have weak driving power but strong
dependence. These factors are representative of a desired
system of outcomes. Figures 13, 14, and 15 show the driving
power and dependence diagrams of this study.

(5) Overlapping Extension of Cause and Effect Factors. After-
wards, we compared cause and effect variables in models
1–3 identified by different ISM and DEMATEL algorithms.
Tables 12 and 13 show the results. Obviously, great overlapping
between them, which are highlighted in black-frame, was
found. This phenomenon revealed that the performance of
two intelligent methods provides similar analytical results
toward an exploration of engagement behavior of ecotourism
VC members to imply that the study results can be trusted.

Finally, the two methods are desirable for the following
two reasons.

Reasons on Selected Used Techniques. First, ISM and DEMA-
TEL under the MCDM condition are two major method-
ologies with the capability to clarify complex relationships
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Table 3: Levels of model 1 elements.

Element Reachability set Antecedent set Intersection set Level
A1 A1A3A5A7A8 A1 A1 4
A2 A2A3A4A5A6A7A8 A2 A2 4
A3 A3A5A7A8 A1A2A3 A3 3
A4 A4A6A7A8 A2A4 A4 3
A5 A5A7A8 A1A2A3A5 A5 2
A6 A6A7A8 A2A4A6 A6 2
A7 A7A8 A1A2A3A4A5A6A7A8 A7A8 1
A8 A7A8 A1A2A3A4A5A6A7A8 A7A8 1

Table 4: Levels of model 2 elements.

Element Reachability set Antecedent set Intersection set Level
B1 B1B2B4B7B8 B1B2B5B6 B1B2 2
B2 B1B2B4B7B8 B1B2B5B6 B1B2 2
B3 B3B4B7B8 B3B5B6 B3 2
B4 B4B7B8 B1B2B3B4B5B6B7B8 B4B7B8 1
B5 B1B2B3B4B5B6B7B8 B5B6 B5B6 3
B6 B1B2B3B4B5B6B7B8 B5B6 B5B6 3
B7 B4B7B8 B1B2B3B4B5B6B7B8 B4B7B8 1
B8 B4B7B8 B1B2B3B4B5B6B7B8 B4B7B8 1
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Figure 10: Cause-effect diagram of model 1.

B6

B5

B3
B4

B8

B1 B2
B7

0

0.5

1

1.5

2

0 1 2 3 4 5 6

−1

−0.5

D − R

D + R

Figure 11: Cause-effect diagram of model 2.

between the elements involved in complex decision making.
There are several similarities between them, such as they
emphasize a cause-effect relationship among several decision
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Figure 13: Driving power-dependence diagram of model 1.

elements (e.g., the driving power and dependence in ISM
and the prominence and relation in DEMATEL) as well
as present the relationships in easily understood diagrams.
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Table 5: Levels of model 3 elements.

Element Reachability set Antecedent set Intersection set Level
C1 C1C2C3C4C5C6C7C8C9 C1C2C3C4C5 C1C2C3C4C5 2
C2 C1C2C3C4C5C6C7C8C9 C1C2C3C4C5 C1C2C3C4C5 2
C3 C1C2C3C4C5C6C7C8C9 C1C2C3C4C5 C1C2C3C4C5 2
C4 C1C2C3C4C5C6C7C8C9 C1C2C3C4C5 C1C2C3C4C5 2
C5 C1C2C3C4C5C6C7C8C9 C1C2C3C4C5 C1C2C3C4C5 2
C6 C6C7C8C9 C1C2C3C4C5C6C7C8C9 C6C7C8C9 1
C7 C6C7C8C9 C1C2C3C4C5C6C7C8C9 C6C7C8C9 1
C8 C6C7C8C9 C1C2C3C4C5C6C7C8C9 C6C7C8C9 1
C9 C6C7C8C9 C1C2C3C4C5C6C7C8C9 C6C7C8C9 1

Table 6: The average matrix of model 1.

A1 A2 A3 A4 A5 A6 A7 A8 Row total

A1 0 1 4 1 3 1 2 2 14
A2 1 0 1 4 1 3 2 2 14
A3 3 1 0 1 4 1 3 3 16
A4 1 3 1 0 1 4 3 3 16
A5 2 1 3 1 0 1 4 4 16
A6 1 2 1 3 1 0 4 4 16
A7 1 1 2 2 3 3 0 4 16
A8 1 1 2 2 3 3 4 0 16
Column
total 10 10 14 14 16 16 22 22 22

Table 7: The average matrix of model 2.

B1 B2 B3 B4 B5 B6 B7 B8 Row total

B1 0 4 1 1 3 3 4 3 19
B2 4 0 1 1 3 3 4 3 19
B3 1 1 0 1 1 1 4 3 12
B4 1 1 1 0 1 1 4 3 12
B5 4 4 1 1 0 4 4 3 21
B6 4 4 1 1 4 0 4 3 21
B7 3 3 3 3 3 3 0 4 22
B8 2 2 2 2 2 2 2 0 14
Column
total 19 19 10 10 17 17 26 22 26

Nevertheless, ISM considered four possible relationships,
while DEMATEL investigated the relationships deeper with
a more sophisticated evaluation (from 0 to 4), as well as
allowing different degrees of mutual influences. Therefore,
ISM is more macro-oriented and DEMATEL more micro-
oriented. They can complement each other to exert synergic
benefits. As far as our limited knowledge, no research has
adopted this approach. We also proved the adequacy of this
approach.

5.2. Managerial Implications. The management implications
in this study are based on the ISM and DEMATEL methods.

Table 8: The average matrix of model 3.

C1 C2 C3 C4 C5 C6 C7 C8 C9 Row total

C1 0 4 4 4 4 4 4 4 4 32
C2 4 0 4 4 4 4 4 4 4 32
C3 4 4 0 4 4 4 4 4 4 32
C4 4 4 4 0 4 4 4 4 4 32
C5 4 4 4 4 0 4 4 4 4 32
C6 3 3 3 3 3 0 4 4 4 27
C7 3 3 3 3 3 4 0 4 4 27
C8 3 3 3 3 3 4 4 0 4 27
C9 3 3 3 3 3 4 4 4 0 27
Column
total 28 28 28 28 28 32 32 32 32 32

Table 9: Initial direct-relation matrix of model 1.

A1 A2 A3 A4 A5 A6 A7 A8
A1 0.000 0.045 0.182 0.045 0.136 0.045 0.091 0.091
A2 0.045 0.000 0.045 0.182 0.045 0.136 0.091 0.091
A3 0.136 0.045 0.000 0.045 0.182 0.045 0.136 0.136
A4 0.045 0.136 0.045 0.000 0.045 0.182 0.136 0.136
A5 0.091 0.045 0.136 0.045 0.000 0.045 0.182 0.182
A6 0.045 0.091 0.045 0.136 0.045 0.000 0.182 0.182
A7 0.045 0.045 0.091 0.091 0.136 0.136 0.000 0.182
A8 0.045 0.045 0.091 0.091 0.136 0.136 0.182 0.000

5.2.1. ISM Method

(1) Model 1. System and information quality are important
factors in IS. Good quality systems bring community mem-
bers a better site experience and good information quality
makes them willing participants in ecotourism VCs for
getting the latest ecotourism information.

(2) Model 2. Environmental concerns affect the attitude of
the community members and ease of design of the system
interface in the use of IS. Furthermore, the power of the
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Table 10: Total relation matrix of model 1.

A1 A2 A3 A4 A5 A6 A7 A8
A1 0.189 0.222 0.303 0.209 0.310 0.081 0.312 0.267
A2 0.223 0.197 0.192 0.344 0.229 0.169 0.319 0.273
A3 0.330 0.253 0.161 0.247 0.372 0.089 0.382 0.329
A4 0.252 0.338 0.218 0.206 0.245 0.220 0.386 0.333
A5 0.279 0.227 0.292 0.214 0.196 0.084 0.403 0.371
A6 0.221 0.277 0.189 0.298 0.235 0.040 0.398 0.366
A7 0.241 0.247 0.235 0.284 0.330 0.175 0.257 0.373
A8 0.279 0.283 0.269 0.303 0.352 0.178 0.457 0.221
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2
1

1 2 3 4 5 6 7 8

Figure 14: Driving power-dependence diagram of model 2.

community is a driving force to learn and share engagement
behavior to promote environmental awareness. Ecotourism
experiences share common topics of the natural environment
through social networking sites.
(3) Model 3. The engagement on the public discussion that
has enough emotion to form a network of human relation-
shipswith certain characteristics of social organization for the
promotion of ecotourism VC issues is a positive relationship
over time. Thus, common ecotourism virtual issues were
developed through learning and sharing among the com-
munity members. Particularly, member loyalty enhanced the
community and resulted in the real value of the community
sites.

5.2.2. DEMATEL Method. (1) Model 1. System quality is a
major driving power for other system components. Besides,
system satisfaction and information satisfaction greatly influ-
ence system beliefs and attitude. Consequently, enhancing
system infrastructure, such as hardware and software, as well
as encouraging information sharing will be beneficial for
community members’ active and better engagement.

(2) Model 2. Environmental concerns and perceived personal
effectiveness have strong influencing power on other system
components.The emphasis on environmental protection was
enhanced through the understanding of the importance of
environmental issues. More importantly, the use of VCs to
strengthen the basic concepts of international conservation
and sustainable development are interesting issues that com-
bine the power of the community members on the internet
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Figure 15: Driving power-dependence diagram of model 3.

and the awareness of environmental protection to every
corner of the world.

(3) Model 3. Sharing, learning, co-development, advocating,
and socializing have a strong relationship with other system
components. Community members that share their ideas
provide mutual understanding as well as contribute to the
development of the community to achieve a vested emotion.
The relationship and the sharing of member demands are to
foster a sense of trust and commitment. The operation of the
community website provides the members a centripetal force
to achieve the maximum benefits of the community network.

6. Conclusions

The MCDM is a sub-disciplinet of operations research that
explicitly considersmultiple criteria in decision-making envi-
ronments. However, there typically exist multiple conflicting
criteria that need to be evaluated formaking decisions.There-
fore, structuring complex problems well and considering
multiple criteria explicitly lead to more informed and better
decisions. They are developed methods that transform such
complex problem into essentially single criterion problems.
They are used to solve MCDM problems by constructing
value functions. Perhaps, a well-known method includes
ISM and DEMATEL. Particularly, the two methods have
seldom been seen in hybrid use to solve MCDM problems
in ecotourism VCs.

Given the above reasons, this study focused on fill-
ing these knowledge gaps and conducting an intelligent
hybrid model to solve a real life application problem that
involves MCDM toward sustainable ecotourism. This study
has proposed hybrid expert-based ISM and DEMATEL
models that are suitable for those members of environmental
protection VCs who intend to use intelligent systems. This
study performs well and provides useful insight into the key
characteristics that exploresmember engagement behavior in
the VC industry and is critical with respect to responding
to the rapidly changing environment under VC members
that exert the multi-functions of dynamic, complex, and
value co-creation behavior.The analytical results have impor-
tant implications that are worthwhile for practitioners and
academics that focus on environmental protection in VCs.
Moreover, future research can be done in three directions as
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Table 11: The justification of research results on FP of CE.

Fundamental propositions Justification

FP1
CE reflects a psychological state that
occurs by virtue of interactive customer
experiences with a focal agent/object
within specific service relationships.

(i) The focal agent/object a customer interacts with may be a brand, product, or
organization (i.e., the ecotourism VC).
(ii) Focal CE behaviors that have a brand- or firm-focus extend beyond
transactions/purchase (the environmental concern in ecotourism VC transcends
over transactions).
(iii) Two-way interactions generating CE may occur within a broader network of
customers, stakeholders, and other actors in specific service relationships (there are
different participating roles in ecotourism VC).

FP2
CE states occur within a dynamic,
iterative process of a service relationship
that co-creates value.

CE processes may range from short-term to long-term, relatively stable to highly
variable processes typified by CE levels varying in complexity over time (there is
different degrees of involvement in ecotourism VC).

FP3
CE plays a central role within a
nomological network of service
relationships.

(i) There is antecedent as well as consequence factors of ecotourism virtual
community engagement behavior, as shown in our research framework.
(ii) The mutual-influence and iterative nature of engagement behaviors imply that
specific CE consequence may extend to be an antecedent in the next process.

FP4
CE is a multidimensional concept subject
to a context and/or stakeholder-specific
expression of relevant cognitive,
emotional, and behavioral dimensions.

(i) Variables in this research framework include cognitive (e.g., information quality
and system quality), emotional (e.g., attitude toward website itself and website
usage), and behavioral (e.g., engagement behavior) dimensions in nature.
(ii) Different situational conditions might generate distinct CE complexity levels.

FP5
CE occurs within a specific set of
situational conditions generating
differing CE levels.

Specific interaction between a customer and a focal agent/object and other actors
within specific focal relationships may generate different levels of cognitive,
emotional, and/or behavioral CE intensity, depending on specific CE stakeholder
and contextual contingencies driving particular CE levels (the casual model
acquired by ISM or DEMATEL analyses show this dynamic well).

Table 12: Cause and effect factors identified by ISM model.

Model Dependent Independent

1 A7 (attitude toward website) A1 (information quality)
A8 (Attitude toward website
usage) A2 (system quality)

2

B4 (subjective norm) B1 (attitude toward
website)

B7 (engagement behavior) B2 (attitude toward
website usage)

B8 (engagement
consequences)

B5 (environmental
concerns)
B6 (perceived personal
effectiveness)

3

C6 (satisfaction and loyalty) C1 (sharing)
C7 (empowerment) C2 (learning)
C8 (connection and
emotional bond) C3 (co-development)

C9 (trust and commitment) C4 (advocating)
C5 (socializing)

follows. (1) To screen and organize a domain expert panels
with excellent experience in ecotourism virtual communities
and apply procedures suggested by Delphi method and focus
groups to find consensus efficiently and effectively from the
use of larger samples to conduct structural equationmodeling
(SEM) to cross-verify the study results; (2) to investigate
the dynamic nature decision elements more insightfully;
analytical network process (ANP) can be applied especially

Table 13: Cause and effect factors identified by DEMATEL model.

Model Strong dependent variables Strong independent
variables

1
A5 (perceived usefulness) A4 (system satisfaction)
A7 (attitude toward website)
A8 (attitude toward website
usage)

2

B1 (attitude toward website) B2 (attitude toward
website usage)

B7 (engagement behavior) B5 (environmental
concerns)

B8 (engagement consequences)

3

C6 (satisfaction and loyalty) C1 (sharing)
C7 (empowerment) C2 (learning)
C8 (connection and emotional
bond), C3 (co-development)

C9 (trust and commitment) C4 (advocating)
C5 (socializing)

for the engagement related variables; and (3) other qualitative
research methods, such as interactive qualitative analysis
(IQA) and means-ends chain (MEC) by laddering analysis
can also be applied to gain more detailed responses from
domain experts.

Conflict of Interests

The authors declare that there is no conflict of interests
regarding the publication of this paper.



16 The Scientific World Journal

References

[1] J. T. Chen, The emergences and consequences of intra-
organizational social networks- social capital perspective
[Ph.D. thesis], National Sun Yat-Sen University, Kaohsiung
City, Taiwan, 2004.

[2] J. A. Barnes, “Class and committees in a Norwegian island
parish,” Human Relations, vol. 7, no. 1, pp. 39–58, 1954.

[3] J. C.Mitchell, SocialNetworks andUrban Situations,Manchester
University Press, Manchester, UK, 1969.

[4] P. Pattison, Algebraic Models for Social Networks, Cambridge
University Press, New York, NY, USA, 1993.

[5] C. C. A. Chan, L. Lim, and S. K. Keasberry, “Examining the link-
ages between team learning behaviors and team performance,”
The Learning Organization, vol. 10, no. 4, pp. 228–236, 2003.

[6] S. P. Borgatti and P. C. Foster, “The network paradigm in
organizational research: a review and typology,” Journal of
Management, vol. 29, no. 6, pp. 991–1013, 2003.

[7] Business Next, Taiwan Website 100, Next Publishing, 2010.
[8] W. Kuang, “Words, 140 words, or thirty seconds how much

power?” Business Weekly, vol. 1127, pp. 35–40, 2009.
[9] J. Hempel, “Everyone hates comScore,” Fortune, vol. 158, no. 6,

pp. 60–62, 2008.
[10] K. M. Chu, “A related study of members’ helping behaviors

from consumer decision-making process perspective in online
community,” Electronic Commerce Studies, vol. 5, no. 2, pp. 197–
226, 2007.

[11] W. E. Hammitt and D. N. Cole, Wildland Recreation: Ecology
andManagement, JohnWiley, NewYork, NY, USA, 2nd edition,
1998.

[12] M. Liddle, Recreation Ecology:The Ecological Impact of Outdoor
Recreation andEcotourism, Chapman&Hall, London,UK, 1997.

[13] R. E.Manning, Parks and Carrying Capacity: Commons without
Tragedy, Island Press, Washington, DC, USA, 2007.

[14] J. E. Doucette and D. N. Cole, “Wilderness visitor education:
information about alternative techniques,” General Technical
Report INT-295, USDA Forest Service, Ogden, Utah, USA,
1993.

[15] V. B.Godin andR. E. Leonard, “Management problems in desig-
nated wilderness areas,” Journal of Soil andWater Conservation,
vol. 34, no. 3, pp. 141–143, 1979.

[16] J. L. Marion and S. E. Reid, “Minimising visitor impacts to pro-
tected areas: the efficacy of low impact education programmes,”
Journal of Sustainable Tourism, vol. 15, no. 1, pp. 5–27, 2007.

[17] S. H. Ham and B. Weiler, “Interpretation is persuasive when
themes are compelling,” Interpret Scotland, vol. 8, no. 3, 2003.

[18] F.D.Davis, R. P. Bagozzi, andP. R.Warshaw, “User acceptance of
computer technology: a comparison of two theoretical models,”
Management Science, vol. 35, no. 8, pp. 982–1003, 1989.

[19] M. Romeril, “Tourism and the environment—towards a symbi-
otic relationship,” International Journal of Environmental Stud-
ies, vol. 25, no. 4, pp. 215–218, 1985.

[20] R. M. Self, D. R. Self, and J. Bell-Haynes, “Marketing tourism in
the Galapagos Islands: ecotourism or greenwashing?” Interna-
tional Business & Economics Research Journal, vol. 9, no. 6, pp.
111–125, 2010.

[21] B. Constantineau, Going Real Green: Explosion of Ecotourism
Offer Real and Ersatz Vacations, National Post, 2007.

[22] A. Kuchment, “Beyond backpacking,”Newsweek, vol. 152, no. 3,
pp. 1–44, 2008.

[23] C. J. Stem, J. P. Lassoie, D. R. Lee, and D. J. Deshler, “How “eco”
is ecotourism? A comparative case study of ecotourism in Costa
Rica,” Journal of Sustainable Tourism, vol. 11, no. 4, pp. 322–347,
2003.

[24] United Nations Environment Programme (UNEP), “Eco-
tourism and sustainability,” Industry and Environment, vol. 24,
no. 3-4, pp. 3–49, 2001.

[25] J. F. Disinger, “Environmental education research notes (USA),”
Environmentalist, vol. 2, no. 4, pp. 285–288, 1982.

[26] B. Chen, G. He, J. Yang, J. Zhang, M. Su, and J. Qi, “Evaluating
ecological and economic benefits of a low-carbon industrial
park based on millennium ecosystem assessment framework,”
TheScientificWorld Journal, vol. 2012, Article ID 909317, 5 pages,
2012.

[27] R. Jitpakdee and G. B. Thapa, “Sustainability analysis of eco-
tourism on Yao Noi Island, Thailan,” Asia Pacific Journal of
Tourism Research, vol. 17, no. 3, pp. 301–325, 2012.

[28] Y. Lu, M. Su, G. Liu, B. Chen, S. Zhou, andM. Jiang, “Ecological
network analysis for a low-carbon and high-tech industrial
park,”The Scientific World Journal, vol. 2012, Article ID 305474,
9 pages, 2012.

[29] P. Perera, R. P. Vlosky, and S. B. Wahala, “Motivational and
behavioral profiling of visitors to forest-based recreational
destinations in Sri Lanka,” Asia Pacific Journal of Tourism
Research, vol. 17, no. 4, pp. 451–467, 2012.

[30] E. J. Shumchenia, S. L. Smith, J. McCann et al., “An adaptive
framework for selecting environmental monitoring protocols
to support ocean renewable energy development,”The Scientific
World Journal, vol. 2012, Article ID 450685, 23 pages, 2012.

[31] P. G. Walter and J. K. Reimer, “The “Ecotourism curriculum”
and visitor learning in community-based ecotourism: case
studies from Thailand and Cambodia,” Asia Pacific Journal of
Tourism Research, vol. 17, no. 5, pp. 551–561, 2012.

[32] J. Yang, B. Chen, J. Qi, S. Zhou, and M. Jiang, “Life-cycle-based
multicriteria sustainability evaluation of industrial parks: a case
study in China,” The Scientific World Journal, vol. 2012, Article
ID 917830, 9 pages, 2012.

[33] L. Z. Lin and C. F. Lu, “Fuzzy group decision-making in the
measurement of ecotourism sustainability potential,” Group
Decision and Negotiation, vol. 22, no. 6, pp. 1051–1079, 2013.

[34] S. P. Cottrell, J. J. Vaske, and J.M. Roemer, “Resident satisfaction
with sustainable tourism: the case of Frankenwald Nature Park,
Germany,” Tourism Management Perspectives, vol. 8, pp. 42–48,
2013.

[35] D. A. Fennell, “Contesting the zoo as a setting for ecotourism,
and the design of a first principle,” Journal of Ecotourism, vol. 12,
no. 1, pp. 1–14, 2013.

[36] D. Blanco-Moreno, R. Fuentes-Fernández, and J. Pavón, “Simu-
lation of online social networks with Krowdix,” in Proceedings of
the International Conference on Computational Aspects of Social
Networks (CASoN ’11), pp. 13–18, Salamanca, Spain, October
2011.

[37] J. S. House, D. Umberson, and K. R. Landis, “Structures and
processes of social support,”Annual Review of Sociology, vol. 14,
no. 1, pp. 293–318, 1988.

[38] Y. C. Yeh and J. D. Luo, “Are virtual social relationships inde-
pendent from reality?” Journal of Cyber Culture and Information
Society, vol. 1, pp. 33–55, 2001.

[39] D. M. Boyd and N. B. Ellison, “Social network sites: definition,
history, and scholarship,” Journal of Computer-Mediated Com-
munication, vol. 13, no. 1, pp. 210–230, 2007.



The Scientific World Journal 17

[40] Z. Xia and Z. Bu, “Community detection based on a semantic
network,” Knowledge-Based Systems, vol. 26, pp. 30–39, 2012.

[41] W. Yuan, D. Guan, Y.-K. Lee, S. Lee, and S. J. Hur, “Improved
trust-aware recommender system using small-worldness of
trust networks,” Knowledge-Based Systems, vol. 23, no. 3, pp.
232–238, 2010.

[42] P. Liu, B. Raahemi, and M. Benyoucef, “Knowledge sharing in
dynamic virtual enterprises: a socio-technological perspective,”
Knowledge-Based Systems, vol. 24, no. 3, pp. 427–443, 2011.

[43] D. Muhlestein and S. J. Lim, “Online learning with social
computing based interest sharing,” Knowledge and Information
Systems, vol. 26, no. 1, pp. 31–58, 2011.

[44] J. Zhao, J.Wu, X. Feng,H. Xiong, andK. Xu, “Information prop-
agation in online social networks: a tie-strength perspective,”
Knowledge and Information Systems, vol. 32, no. 3, pp. 589–608,
2012.

[45] C. Kaiser, S. Schlick, and F. Bodendorf, “Warning system for
onlinemarket research—identifying critical situations in online
opinion formation,”Knowledge-Based Systems, vol. 24, no. 6, pp.
824–836, 2011.

[46] S. Kisilevich, C. S. Ang, and M. Last, “Large-scale analysis of
self-disclosure patterns among online social networks users: a
Russian context,” Knowledge and Information Systems, vol. 32,
no. 3, pp. 609–628, 2012.

[47] H. Fujita, J. Hakura, and M. Kurematu, “Intelligent human
interface based on mental cloning-based software,” Knowledge-
Based Systems, vol. 22, no. 3, pp. 216–234, 2009.

[48] M. Gaeta, F. Orciuoli, and P. Ritrovato, “Advanced ontology
management system for personalised e-Learning,” Knowledge-
Based Systems, vol. 22, no. 4, pp. 292–301, 2009.

[49] G. S.Mahalakshmi and T. V. Geetha, “Argument-based learning
communities,”Knowledge-Based Systems, vol. 22, no. 4, pp. 316–
323, 2009.

[50] M. Fishbein and I. Ajzen, Belief, Attitude, Intention and Behav-
ior: An Introduction to Theory and Research, Addison-Wesley,
New York, NY, USA, 1975.

[51] I. Ajzen, “The theory of planned behavior,” Organizational
Behavior and Human Decision Processes, vol. 50, no. 2, pp. 179–
211, 1991.

[52] D.-H. Shin andW.-Y. Kim, “Applying the technology acceptance
model and flow theory to cyworld user behavior: implication of
the web2.0 user acceptance,”Cyberpsychology and Behavior, vol.
11, no. 3, pp. 378–382, 2008.

[53] D. A. Harrison, P. P. Mykytyn Jr., and C. K. Riemenschneider,
“Executive decisions about adoption of information technology
in small business: theory and empirical tests,” Information
Systems Research, vol. 8, no. 2, pp. 171–195, 1997.

[54] W. H. DeLone and E. R.McLean, “Information systems success:
the quest for the dependent variable,” Information Systems
Research, vol. 3, no. 1, pp. 60–95, 1992.

[55] L. F. Pitt, R. T. Watson, and C. B. Kavan, “Service quality: a
measure of information systems effectiveness,” MIS Quarterly,
vol. 19, no. 2, pp. 173–187, 1995.

[56] W. H. DeLone and E. R. McLean, “The DeLone and McLean
model of information systems success: a ten-year update,”
Journal of Management Information Systems, vol. 19, no. 4, pp.
9–30, 2003.

[57] A. Bhattacherjee, “Understanding information systems contin-
uance: an expectation-confirmationmodel,”MISQuarterly, vol.
25, no. 3, pp. 351–370, 2001.

[58] I. Ajzen and M. Fishbein, Understanding Attitudes and Predict-
ing Social Behavior, Prentice-Hall, Engelwood Cliffs, NJ, USA,
1980.

[59] B. H. Wixom and P. A. Todd, “A theoretical integration of user
satisfaction and technology acceptance,” Information Systems
Research, vol. 16, no. 1, pp. 85–102, 2005.

[60] J. E. Bailey and S. W. Pearson, “Development of a tool for mea-
suring and analyzing computer user satisfaction,”Management
Science, vol. 29, no. 5, pp. 530–545, 1983.

[61] J. J. Baroudi andW. J. Orlikowski, “A short-formmeasure of user
information satisfaction: a psychometric evaluation and notes
on use,” Journal of Management Information Systems, vol. 4, no.
4, pp. 44–59, 1988.

[62] B. Ives,M.H.Olson, and J. J. Baroudi, “Themeasurement of user
information satisfaction,” Communications of the ACM, vol. 26,
no. 10, pp. 785–793, 1983.

[63] M. Mattingley-Scott, “Delphi Method,” 2006, http://www.
12manage.com/methods helmer helmer delphi method.html .

[64] M. Adler and E. Ziglio, Gazing into the Oracle: The Delphi
Method and Its Application to Social Policy and Public Health,
Jessica Kingsley, London, UK, 1996.

[65] B. Garrod, “Applying the Delphi method in an ecotourism
context: a response to Deng et al.’s , ‘ development of a
point evaluation system for ecotourism destinations: a Delphi
method’,” Journal of Ecotourism, vol. 11, no. 3, pp. 219–223, 2012.

[66] J. Warfield,An Assault on Complexity, Battelle, Office of Corpo-
rate Communications, Columbus, Ohio, USA, 1973.

[67] J. Warfield, Societal Systems: Planning, Policy and Complexity,
John Wiley & Sons, New York, NY, USA, 1976.

[68] J.Thakkar, S. G. Deshmuk, A. D. Gupta, and R. Shankar, “Selec-
tion of third-party logistics (3PL): a hybrid approach using
interpretive structural modeling (ISM) and analytic network
process (ANP),” Supply Chain Forum, vol. 6, no. 1, pp. 32–46,
2005.

[69] V. Ravi, R. Shankar, and M. K. Tiwari, “Productivity improve-
ment of a computer hardware supply chain,” International
Journal of Productivity and Performance Management, vol. 54,
no. 4, pp. 239–255, 2005.

[70] S. Jharkharia and R. Shanka, “IT enablement of supply chains:
modeling the enablers,” International Journal of Productivity
and PerformanceManagement, vol. 53, no. 8, pp. 700–712, 2004.

[71] J. Thakkar, S. G. Deshmukh, A. D. Gupta, and R. Shankar,
“Development of a balanced scorecard: an integrated approach
of Interpretive Structural Modeling (ISM) and Analytic Net-
work Process (ANP),” International Journal of Productivity and
Performance Management, vol. 56, no. 1, pp. 25–59, 2007.

[72] R. K. Singh, S. K. Garg, S. G. Deshmukh, and M. Kumar,
“Modelling of critical success factors for implementation of
AMTs,” Journal of Modelling in Management, vol. 2, no. 3, pp.
232–250, 2007.

[73] C. Chen, “The application of interpretive structural model-
ing method to develop verity design solution of case host
preference-based products: a case study of Razor,” Journal of
Theoretical and Applied Information Technology, vol. 35, no. 1,
pp. 92–99, 2012.

[74] Y. Li and C. Zi, “Analysis of load factors based on interpretive
structural model,” Journal of Computers, vol. 7, no. 7, pp. 1704–
1711, 2012.

[75] A. Gabus and E. Fontela, World Problems, An Invitation to
Further Thought within the Framework of DEMATEL, Battelle
Geneva Research Centre, Geneva, Switzerland, 1972.

http://www.12manage.com/methods_helmer_delphi_method.html
http://www.12manage.com/methods_helmer_delphi_method.html


18 The Scientific World Journal

[76] A. Gabus and E. Fontela, “Perceptions of the world problema-
tique: communication procedure, communicating with those
bearing collective responsibility,” DEMATEL Report 1, Battelle
Geneva Research Centre, Geneva, Switzerland, 1973.

[77] J.-I. Shieh, H.-H. Wu, and K.-K. Huang, “A DEMATEL method
in identifying key success factors of hospital service quality,”
Knowledge-Based Systems, vol. 23, no. 3, pp. 277–282, 2010.

[78] M.-L. Tseng, “A causal and effect decision making model
of service quality expectation using grey-fuzzy DEMATEL
approach,” Expert Systems with Applications, vol. 36, no. 4, pp.
7738–7748, 2009.

[79] J.-K. Chen and I.-S. Chen, “Using a novel conjunctive MCDM
approach based on DEMATEL, fuzzy ANP, and TOPSIS as an
innovation support system for Taiwanese higher education,”
Expert Systems with Applications, vol. 37, no. 3, pp. 1981–1990,
2010.

[80] G.-H. Tzeng, C.-H. Chiang, and C.-W. Li, “Evaluating inter-
twined effects in e-learning programs: a novel hybrid MCDM
model based on factor analysis and DEMATEL,” Expert Systems
with Applications, vol. 32, no. 4, pp. 1028–1044, 2007.

[81] W.-R. Jerry Ho, C.-L. Tsai, G.-H. Tzeng, and S.-K. Fang,
“Combined DEMATEL technique with a novel MCDM model
for exploring portfolio selection based on CAPM,” Expert
Systems with Applications, vol. 38, no. 1, pp. 16–25, 2011.

[82] B. Chang, C.-W. Chang, and C.-H. Wu, “Fuzzy DEMATEL
method for developing supplier selection criteria,” Expert Sys-
tems with Applications, vol. 38, no. 3, pp. 1850–1858, 2011.

[83] S. K. Patil and R. Kant, “A fuzzy DEMATEL method to identify
critical success factors of knowledge management adoption in
supply chain,” Journal of Information & Knowledge Manage-
ment, vol. 12, no. 3, pp. 1–15, 2013.

[84] S. K. Hu, Y. C. Chuang, Y. F. Yeh, and G. H. Tzeng, “Combining
hybrid MADM with fuzzy integral for exploring the smart
phone improvement in M-Generation,” International Journal of
Fuzzy Systems, vol. 14, no. 2, pp. 204–214, 2012.

[85] W. T. Yang, W. H. Liu, H. H. Liu, and Lanasari, “Evaluating
influential factors in event quality using DEMATEL method,”
International Journal of Trade, Economics and Finance, vol. 4,
no. 3, pp. 92–97, 2013.

[86] W.-W. Wu, “Choosing knowledge management strategies by
using a combined ANP and DEMATEL approach,” Expert
Systems with Applications, vol. 35, no. 3, pp. 828–835, 2008.

[87] W.-W. Wu and Y.-T. Lee, “Developing global managers’ com-
petencies using the fuzzy DEMATEL method,” Expert Systems
with Applications, vol. 32, no. 2, pp. 499–507, 2007.

[88] Y.-C. Lee, M.-L. Li, T.-M. Yen, and T.-H. Huang, “Analysis of
adopting an integrated decision making trial and evaluation
laboratory on a technology acceptance model,” Expert Systems
with Applications, vol. 37, no. 2, pp. 1745–1754, 2010.

[89] R. J. Brodie, L. D. Hollebeek, B. Jurić, and A. Ilić, “Customer
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