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Abstract: Using an analytic network process (ANP) as an analytical tool, this study aims to construct
an ANP evaluation model of interactive website design indicators. Through a review of the
literature, interactive website design of e-entrepreneurship is generalized to the following dimensions:
(1) Design; (2) Checking; (3) Service; (4) Interactive; and (5) Promotion, including 19 design indicators.
The research is conducted for a case company. According to the findings, the model helps the
case company review its current execution of interactive website design indicators and the experts’
opinions of the importance of interactive website design indicators. In addition, by comprehensive
comparison, it confirms key design indicators and analyzes the managerial implications to help
the case company set up precise strategic planning and resource distribution to enhance corporate
operational performance and competitiveness.
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1. Introduction

Upon the arrival of the global digital era, access to information on the internet has attracted
human resources and commercial trade. According to the statistics provided by Emarketer in June,
2014, there were 10.3 billion buyers in the B2C (Business to Customer; an E-commerce mode providing
a shopping environment, enabling customers to purchase and pay online, saving time and space for
both parties and increasing transaction efficiency) worldwide e-commerce market [1]. This finding
indicates the prosperity of e-commerce. Hence, new forms of business combining the internet and
commerce have emerged and started to create a global e-commerce industry [2]. The e-commerce
entrepreneurs changed the rules of business competition and created new types of businesses that had
not previously been observed [3]. They also produced many opportunities to make a great fortune [4].
However, according to the Ministry of Economic Affairs, Taiwan, online stores in Taiwan are not
considered to be very successful. In 2014, those which were profitable comprised only 34.9% of all the
online shops [1]. The above finding indicates that successful e-commerce is challenging, given that the
market is extremely competitive. This is because e-entrepreneurship has the following characteristics:
(1) diversity of objects; (2) immaturity of innovation; and (3) unstructured ecosystems [5]. Research
has also suggested that business opportunities derived from the internet are dynamic, fast growing,
and highly competitive. Customers have learned how to use the internet to collect information and take
advantage of increasingly easy-to-use online payment mechanisms. Furthermore, the whole business
process, including conceptualization of products, design, manufacturing, marketing, and eventually
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customer purchases, can be operated online. The barriers between enterprises and the outside world
have been removed, and the original ways of operating a business can be gradually replaced [6].
Therefore, it is important to identify correct business strategies to operate online stores. Given
the above arguments, this research aims to explore the evaluative indicators of website design for
e-entrepreneurship in Taiwan to increase the possibility of success.

Information spreads quickly in the online world. With the click of a computer mouse, a customer
can compare prices online and switch to another online shop to purchase the same product. The cost
of such switching behavior is low, so it is rather difficult to expect loyalty from customers engaged in
online shopping [7]. Park and Reber [8] analyzed the websites of 100 of the Fortune 500 companies
and argued that the interactions between companies and their clients are important for enhancing
trust, commitment, and building relationships. The results indicate that the internet has changed the
ways businesses are operated because customers can have more interactions with companies via more
channels. Therefore, with the world placing more value on interactions with customers, companies
need to learn how to treat individual customers’ needs more carefully [9,10]. Furthermore, customers
should be included as a part of the value chain, and interactive websites or online shops should have
greater convenience, attractiveness, and safety so that customer loyalty is increased [11]. By employing
the strategy of differentiation from competitors, companies can make profits more easily [12,13].

Given the above arguments, we need to consider many factors of successful e-entrepreneurship
when constructing interactive websites for e-commerce. We also have to understand customers’
online shopping behavior to develop the correct strategies to maintain and develop relationships
with them [14] to increase the possibility of success. Therefore, this study employed analytic network
processes (ANP) [15] as the approach to evaluate design indicators of interactive websites. ANP was
considered appropriate because they enable researchers to address questions with multiple purposes,
principles, and behaviors. This present study also aims to develop an evaluation model to assess
design indicators of interactive websites in terms of its reflection of the trends of current e-commerce.
The findings can be used as a reference for companies to introduce e-entrepreneurship. The purposes
of this study are as follows:

(1) Study important indicators of website design for e-entrepreneurship;
(2) Construct an ANP assessment model of website design; and
(3) Analyze the managerial implications of e-entrepreneurship website design indicators.

2. Literature Review

This study reviews the literature related to e-entrepreneurship, website design, website interaction,
and ANP to generalize the website design content of e-entrepreneurship and characteristics of ANP.

2.1. e-Entrepreneurship

Yesil [16] suggested that online stores are in virtual space, and customers can purchase goods or
services directly or trade with buyers or sellers. Brynjolfsson and Smith [17] have described e-malls,
which are based on virtual stores. In online stores, multimedia catalogues and videos of products
are presented, which customers can browse. Entrepreneurship emphasizes novelty, new products,
new processes, or new markets to create wealth [18,19]. Based on the above, this study defines
e-entrepreneurship as follows. The effective creation of value in e-commerce includes a number of
elements, namely, (1) Overview; (2) Selection; (3) Concluding; (4) Cooperation; and (5) Exchange [12].
Table 1 summarizes the advantages of e-entrepreneurship as opposed to traditional entrepreneurship.
These advantages, as shown in Table 1, include saving on personnel costs and rental fees of physical
shops, as well as building a frictionless business environment [20]. Furthermore, e-entrepreneurs
can have product information spread widely within a short period of time by updating the websites
of online shops [21]. e-Entrepreneurship also has additional merits, for instance, breaking national
boundaries to maintain business competitiveness, shortening the supply chain between sellers and
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buyers to reduce transaction costs [22], responding to customers’ feedback and complaints promptly
without restrictions of time and space, constructing good customer relationships to enhance retention
and, lastly, strengthening product publicity and the company image. As opposed to traditional
media, online interaction can help companies approach customers more easily and closely [23].
Therefore, this study uses the above advantages as the evaluative indicators of interactive websites for
e-entrepreneurship.

Table 1. Advantages of e-entrepreneurship.

Categories Descriptions

1. Use of space Online stores do not have the limitation of physical space, and they can be
further expanded.

2. Customer sources The consumers of online stores are not limited geographically.

3. Service offering Offered with automatic service by computer system and service quality is
more consistent.

4. Exhibition of goods Using multimedia techniques, goods can be presented to customers more
authentically.

5. Time limit Online stores do not have the limitation of operating hours, and the trading
can be at any time.

6. Arrangement of personnel Online stores are based on design maintenance and management personnel.
The clerks are not needed.

7. Expenditure of costs The costs of rental, human affairs, and equipment of online stores are lower.

2.2. Website Design

The design of websites for online shops must include success factors of establishing a company in
the New Economy, namely, (1) Management; (2) Product; (3) Processes; (4) Finances; and (5) Market
Access/Network [12]. It is argued that website designs should not be carried out for several parts
that are independent from each other. On the contrary, they should highlight the concept of value
networks [5]. Therefore, Angehrn’s [24] ICDT model (Information, Communication, Distribution,
Transaction) should be taken into account as the blueprint to design the value networks for online
stores. The model can help companies cope with the competitive pressure and the impact of the
internet, redesign commercial activities, take hold of emergent business opportunities of internet
development, and become leaders of the e-market [25]. ICDT models have the following characteristics:
(1) by internet marketing and advertising, they provide information of products and services to
the public; (2) through interaction on the internet, they enhance communication between buyers
and sellers. The purpose is to coordinate business activities and control and influence business
decision-making to establish long-term and intense cooperation; (3) using the internet, they distribute
and sell products and provide service to lower delivery and logistic costs to increase business efficiency
and competitiveness; and (4) they practice transactions of business processes, lower transaction
costs, improve transaction quality, emphasize security of product transactions and completeness of
after-transaction service [26,27]. Furthermore, it is advised that the strategies of operating online
shops should include increasing opportunities to interact with customers by correctly identifying
target customers, offering pleasant purchasing experiences, improving operational processes including
customers, ensuring customer autonomy, and helping customers receive the service they need [28,29].
Additional considerations include offering complete product information, customer service, transaction
safety, and convenience [30]. Furthermore, providing customers with individualized information,
multiple payment options, allowing them to return goods if not satisfied, and offering price comparison
mechanisms are also important strategies to be considered [31].

Given the above, this study uses ICDT as the fundamental framework for website design.
The framework incorporates the complete Net Economy, the successful establishment of an efficient



Sustainability 2016, 8, 354 4 of 21

website for e-entrepreneurship, and setting up a customer-oriented online shop, all of which serve the
purpose of increasing the possibility of successful e-entrepreneurship.

2.3. Website Interaction

Jensen [32] suggested that interaction means behavior and reaction exchanged between at least
two people in specific situations. Rafaeli [33] defined interaction in computer communication as a
correlation among a series of information. It is a correlation between information transmitted by
the third party (or the following parties) and the previous information transmitted. As indicated by
Srinivasan, Anderson, and Ponnavolu [34], two factors can positively enhance customer loyalty; that is,
providing appropriate service, transaction service, and constant interactions with customers. Hence,
by interaction strategy and customer interaction, online stores can enhance customers’ consumption
and loyalty. In other words, in comparison to physical stores, by application of information technology
and various interactive channels, online stores can immediately respond to customers’ questions
without temporal and space limitations and can provide them with appropriate goods by active
marketing. This reinforces the consumers’ positive comments on the online stores [35]. Ghose and
Dou [36] studied 101 corporate websites of goods and classified website interaction into five categories:
(1) customer support; (2) marketing study; (3) customized selection; (4) advertising and promotion;
and (5) entertainment, including 23 functions. Based on the research findings of Ghose and Dou [36],
interaction has a positive relationship between attraction and evaluation of websites. Moreover, factors
of successful e-entrepreneurship are no longer limited to website presentation or low pricing strategies
but, more importantly, the service quality of online shopping [37]. Given that, this study emphasizes
the importance of considering the interactive element in the design of websites for e-entrepreneurship
to ensure the establishment and maintenance of customer relationships and, hopefully, to create
differentiation and product profits as a consequence.

Given the above arguments, this study summarizes the findings in the existing literature into five
categories of design indicators of interactive websites for e-entrepreneurship. As a consequence, a total
of 24 design indicators are listed in Table 2. Based on the 24 indicators, an expert questionnaire survey
was conducted to identify which are the essential design indicators for the ANP evaluation model.

Table 2. Descriptions of interactive website design indicators of e-Entrepreneurship.

Interactive Functions Descriptions

Design
(DS)

1. Webpage announcement
(WA)

It announces the latest information and activities for users to approach
the website and attract new members.

2. Simple operation of
interface (SOI)

When connecting with related information, users will not be lost on the
webpages, and they can return to the website after connecting with others.
It can avoid users’ lower intention of purchase by complicated operation.

3. Website browsing (WB) By the navigation function of websites, users can be familiar with the
website framework. Website navigation can be shown by an online map.

4. Opinion survey on
websites (OSW) Ask users to give opinions or suggestions on website content.

Checking
(CK)

1. Product searching (PS) The goods on websites are classified with the indication of specifications,
patterns, and functions for the users’ checking and purchase.

2. Price checking (PC) Websites provide users with total prices of goods and installments for
consumers’ decision-making of purchases.

3. Product ranking (PR) Users can easily search for popular products or hot goods on the websites.
When purchasing goods, they have clear information, and it saves time.

4. Display of virtual
reality (DVR)

Using virtual reality, products are displayed, and customers can even use
the products.

5. Suggestions on new
products (SNP) Ask customers to offer suggestions on new products.
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Table 2. Cont.

Interactive Functions Descriptions

Service
(SV)

1. Customer database (CD)
Members’ personal basic information, such as birthdays, telephone
numbers, identity and address are stored in a database for goods delivery,
mailing of catalogues, and e-paper.

2. Reservation of
e-paper (REP)

Websites actively send e-paper to users regarding new products, prices,
or activities. Hence, consumers can absorb the information and have
more choices.

3. Shopping cart (SC) Consumers immediately find the shopping list and goods and have a
convenient purchase process.

4. Customized
promotion (CP)

According to consumers’ different needs, the websites recommend
suitable products.

5. Online problem
diagnosis (OPD)

Ask customers to ask questions online, and answers are provided to
solve problems.

Interactive
(ITR)

1. E-mail (EM) When customers have any questions or need assistance, they can
use e-mail.

2. Message board (MB)
After purchasing goods, consumers can contact the firms online without
missing the messages. In addition, they can freely express their opinions
on various subjects.

3. Online users’ forum
(OUF)

Users recommend or comment on the products after purchasing goods to
allow other users to know the characteristics of goods. Professional
managers will be responsible for the responses.

4. Online questionnaire
(OQ)

Users fill in a questionnaire to provide their information and needs.
Decision makers can obtain information to respond to customers.

5. E-cards (EC) Sending e-cards to customers on various holidays.

Promotion
(PRM)

1. Advertising (AD)
They expose the products and enhance their reputation to make more
people to know the products and increase potential consumers.
Advertising is usually presented on TV and websites.

2. Lottery/prices (L/P) Shopping websites attract the visitors by prizes or lotteries. The activities
promote he corporate image or products to consumers.

3. Coupons (CPN) Websites provide coupons and attract consumers by discounts.

4. Media promotion (MP) Customers can receive information regularly.

5. Online games (OG) Users can play online games.

2.4. Analytic Network Process (ANP)

An analytic hierarchy process (AHP) proposed by Saaty in 1980 can address complicated problems.
The basic assumption of an AHP is that parts or clusters at each hierarchy are independent. However,
many real decision-making issues cannot be constructed hierarchically because they usually include
effects among criteria or dependency among high and low level elements. In addition, the construction
of a practical model should be based on feedback in clusters [38,39]. Saaty proposed ANP in 1996, and it
was mainly applied to interdependence among plans or criteria. Steps of an ANP in decision-making
analysis are shown as follows [40,41].

2.4.1. Construction of Problem Structure

According to problem characteristics, it confirms the goals, finds decision-making criteria
and sub-criteria of the clusters, and recognizes the interdependence among the criteria.
The interdependence is outer dependence. When sub-criteria of the clusters influence each other, it is
inner dependence. Thus, the total structure of decision-making problems is drawn.

2.4.2. Pair Comparison of Decision-Making Criteria

Pair comparison means to compare the pair criteria, which includes two parts—including pair
comparison of criteria and comparison of sub-criteria in clusters. Pair comparison of sub-criteria is
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classified into pair comparison in the same clusters and different clusters. Relative important values
are based on the 1–9 scale of Saaty. The following formula for the Ak pairwise comparison matrix was
developed after pairwise comparison of factors of n units Equation (1):
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in which

Ak, k = 1,2, . . . , K; refers to the Kth pairwise comparison matrix
Wi, ij = 1,2, . . . , n; indicates the importance of factor i as evaluated by experts
aii = 1, i = 1,2, . . . , n; stands for the pairwise comparisons between factor i and itself
aij = 1/aji, aij = wi/wj, i,j = 1,2, . . . , n; refers to the extent of importance of factor i as opposed

to factor j

An ANP pair comparison shows the matrix framework and original priority vector to evaluate
and compare the importance of relative relationships among elements or the matrix. The formula is
shown in Equation (2):

λmax “

n
ř

i“1
pAWqi

Wi ˆ n
, i “ 1, 2, ..., n (2)

in which λmax refers to the maximum eigenvalue of the Ak pairwise comparison matrix.
Finally, according to the respondents’ questionnaire results, the researcher tests the reasonability

of weight distribution and adopts the C.R. (consistency ratio) as the criterion of judgment, as shown in
Equation (3). When the C.R. is lower than 0.1, consistency is acceptable; otherwise, the matrices of the
level should be adjusted to result in satisfying consistency of the total ranking.

C.R. “ C.I.{R.I. (3)

where C.I. is the consistency index and R.I. is the random inconsistency.

2.4.3. Formation of Super Matrix and Selection of Plans

Since ANP is a group decision-making method based on the integration of numerous experts’
opinions, Saaty proposed to take the geometric means of individual experts’ evaluations as the
grounds for the subsequently developed super matrix [42]. The super matrix consists of several
sub-matrices. Each sub-matrix includes the interaction of the clusters and a pair comparison is
conducted with elements in other clusters. The weight of each sub-matrix is obtained by eigenvector
through pair comparison and finally forms the super matrix. Cultivation of an ANP includes three
matrices. The unweighted super matrix is obtained by original pair comparison; the weighted super
matrix means weight of the same factor in the unweighted matrix multiplied with related cluster
weights. Hence, the total of vertical fields is one. The limit super matrix means multiplication of the
weighted matrix with multiple powers until convergence. Numbers of fields are the same, as shown in
Equation (4):

Wlim “ lim
kÑ8

´

Wweighted

¯k
(4)

Based on multiple operations of the super matrix, the weights obtained mean the ranking
suggested by the plans after matrix calculation. The plan with the highest weights is the result
of the ANP, and it is the best plan for the decision-makers.
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Based on the above, when there are different plans of multi-objectives, multi-criteria,
and multi-behavior decision-making, an ANP provides a highly compatible framework and ranking of
the plans for decision-makers to select the best [43–47]. In addition, it can be applied to the analysis of
importance of performance indicators of enterprises as the criteria of strategy execution and resource
distribution [48–50]. Therefore, this study attempts to explore the importance of website design
indicators for e-entrepreneurship in relation to the internal environment (the status quo of the company)
and the external environment (industrial trend) from the perspective of an ANP. The implications
of such indicators are also of interest. Thus, by the analytical result of an ANP, this study tries to
recognize the importance of the website design indicators of e-entrepreneurship and probe into the
content as the important reference for strategic management and resource distribution of enterprises.
In addition, because this study focuses on application of ANP evaluation results, the precise analytical
process of an ANP is not discussed, and the research only shows the figures of evaluation results.

3. Research Design

The case company was established in 1988. It is a manufacturer as well as a distributor of
electronic products in Taiwan. It owns physical stores selling products ranging from computers
and telecommunication products to domestic electronic appliances. The CEO of the case company
noticed the prosperous development of e-commerce, so the company intended to rely on the internet
to boost competitiveness and increase profits [20]. Therefore, the company decided to launch its
e-entrepreneurship initiative to establish online stores and attract potential online shoppers.

This study formed a project team with the case company and planned an interactive website design
for e-entrepreneurship. This research applied an ANP to the analysis and evaluation of interactive
website design indicators and took into account the perspectives of the internal environment (the status
quo of the company) and the external environment (the industrial trend). By applying the model of
ANP and the perspectives of the internal and external environment, this study analyzes interactive
website design indicators to confirm the importance of design indicators as the key points to design to
match the requirements of e-Entrepreneurship. The process is shown in Table 3 and Figure 1 as follows.

Table 3. The main steps of the evaluation process.

Time Activity Participants Involved
(No.) Model and Criteria Weight

Elicitation

May-Jun.
2014 Literature review and analysis 8 (project team members) Document Analysis

(5 categories/24 indicators)

Jul. 2014
Design indicators of

interactive websites and
the correlations

3 (mostly experts) 5 categories/19 indicators Arithmetic
average

Correlations between
indicators

Majority
method

Aug. 2014 Analyzing the current
situations of the case company 8 (project team members) ANP Geometric

mean

Sep.-Nov.
2014

Analysis of expert
questionnaire

3 (mostly experts)
ANP Geometric

mean
10 (entrepreneurs)

50 (online shoppers)

Dec. 2014 Comprehensive comparison 8 (project team members) We-Wc

Jan. 2015 Confirmation of the
design direction 8 (project team members) Focus group
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Figure 1. Research design process.

(1) Literature review and analysis.

A group of eight people, including some of the authors and the managers of the case company,
searched for relevant literature, as a response to the external industrial changes, for further discussion
and analysis.

(2) The initially-established design indictors of interactive websites were used as the basis for the
development of an expert questionnaire.

The indicators in the questionnaire were evaluated by three experts specializing in website
design to select important design indicators of interactive websites and to identify the correlations
between them. The results were further employed as the basis for the design of the ANP self-appraisal
questionnaire and the ANP expert questionnaire.

(3) ANP analysis of the current situation of the case company.

Project team members conducted the ANP self-report questionnaire survey on interactive website
design indicators. By evaluation of the interactive website design indicators, the weight distribution of
the design indicators was studied to find the current policy and execution of the case company.

(4) The analysis of the ANP expert questionnaire.

At this stage, three experts specializing in e-entrepreneurship were invited to join the research
group to conduct the ANP expert questionnaire survey and evaluate the design indicators of interactive
websites. Moreover, 10 entrepreneurs and 50 online shoppers were asked to participate in the ANP
questionnaire survey. The results derived from the ANP surveys given to the above three groups of
participants were integrated to enhance the reliability of the final findings.

(5) Comprehensive comparison.

This study, from the perspectives of the internal (the status quo of the company) and external
environment (the industrial trend), compared the analysis of company status and that of expert
opinions synthetically. Through the comparison, the differences between the results derived from the
two types of analyses were found to identify the essential design indicators.
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(6) Confirmation of design direction.

According to comprehensive comparison, we can clearly recognize the gap between the current
situation of the firm and experts’ opinions, which is used to confirm key design indicators. Based on
the analytical results, limited corporate resources are re-distributed, goals and plans are established
and execution and analysis are precisely controlled as the reference for future improvement.

4. Results and Discussion

In this section, we will analyze the current situation of the case company, the expert questionnaire,
and compare analytical results.

4.1. Design Indicators of an Interactive Website and the Correlations

As a response to the trends of e-commerce, a project team with eight members was formed to
carry out a relevant literature review for a series of discussions and analysis of design indicators for
interactive websites. They were divided into five categories, including a total of 24 design indicators
based on which an expert questionnaire was developed, and evaluated by three website design experts
to identify important design indicators of interactive websites and the correlations. The three experts
ranked the salience of the 24 indicators from 0 to 10. The average values were rounded to the second
decimal place (as shown in Table 4). The first quartile of the average values was used (Q1 = 7.33) to
determine which indicators were sufficiently adequate as important design indicators of interactive
websites. A total of 19 indicators were selected and categorized into five categories; namely, 1. Design
(DS), 2. Checking (CK), 3. Service (SV), 4. Interactive (ITR), and 5. Promotion (PRM).

Table 4. Expert evaluations on design indicators of interactive websites.

Design Indicators Average Value Remark

1-1 Webpage announcement (WA) 8.76 retain
1-2 Simple operation of interface (SOI) 7.79 retain
1-3 Website browsing (WB) 7.73 retain
1-4 Opinion survey on websites (OSW) 6.68 delete
2-1 Product searching (PS) 8.79 retain
2-2 Price checking (PC) 8.76 retain
2-3 Product ranking (PR) 7.86 retain
2-4 Display of virtual reality (DVR) 7.79 retain
2-5 Suggestions on new products (SNP) 7.06 delete
3-1 Customer database (CD) 8.75 retain
3-2 Reservation of e-paper (REP) 7.78 retain
3-3 Shopping cart (SC) 8.82 retain
3-4 Customized promotion (CP) 8.73 retain
3-5 Online problem diagnosis (OPD) 6.71 delete
4-1 E-mail (EM) 8.76 retain
4-2 Message board (MB) 8.79 retain
4-3 Online users’ forum (OUF) 7.76 retain
4-4 Online questionnaire (OQ) 7.33 retain
4-5 E-cards (EC) 6.66 delete
5-1 Advertising (AD) 8.86 retain
5-2 Lottery/prices (L/P) 7.73 retain
5-3 Coupons (CPN) 7.33 retain
5-4 Media promotion (MP) 7.86 retain
5-5 Online games (OG) 6.33 delete

The three experts were asked to note the correlations between indicators. The validity of the results
was determined if more than two experts shared the same opinions (as shown in Table 5 and Figure 2).
The final outcomes formed the basis for the design of the ANP self-appraisal questionnaire and ANP
expert questionnaire.
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Table 5. Correlations of design indicators of interactive websites.

Design Indicators WA SOI WB PS PC PR DVR CD REP SC CP EM MB OUF OQ AD L/P CPN MP

Webpage announcement (WA) V V V V V
Simple operation of interface (SOI) V V V V

Website browsing (WB) V V
Product searching (PS) V V V V V V V V

Price checking (PC) V V V V V V V V V V
Product ranking (PR) V V V V V V V V V V V

Display of virtual reality (DVR) V V
Customer database (CD) V V V V V V V V V V V

Reservation of e-paper (REP) V V V V V V
Shopping cart (SC) V V V V

Customized promotion (CP) V V V V V V V V V V V V V V V
E-mail (EM) V V V V V V V

Message board (MB) V V V V
Online users’ forum (OUF) V V V V V V V V
Online questionnaire (OQ) V V V V V V V V

Advertising (AD) V V V V V V V V V
Lottery/ prices (L/P) V V V V V V V V

Coupons (CPN) V V V V V V V V V
Media promotion (MP) V V V
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4.2. ANP Analysis of the Current Situation of the Case Company

To recognize the importance of interactive website design indicators in the current execution of
the case company by ANP, this study obtains the relative weights of 19 design indicators. According
to current corporate operations, a project team compares interdependence of pair indicators. Using
Super Decision (Pittsburgh, PA, USA), this study conducts an ANP and obtains two super matrices, an
unweighted matrix and a weighted matrix, as shown in Tables A1 and A2. The ranking of the relative
weights of the interactive website design indicators is shown in Table 6. When the weight (Wc) is
higher, it means the indicator is more important for the case company. The top five weights of design
indicators are “customized promotion” (0.183), “customer database” (0.126), “online questionnaire”
(0.073), “simple operation of interface” (0.065), and “product ranking” (0.061).

Based on the above, regarding website design, the case company focuses on collection of customer
data by online questionnaires and proper management and analysis of the database. By understanding
customers’ needs and sales of products, a human interface is provided, resulting in customized
service quality. Therefore, we can clearly recognize the current corporate operations policy and design
direction of the case company’s website.

4.3. ANP Analysis of Expert Questionnaire

To determine the importance of interactive website design indicators for experts, by ANP,
this study obtains the relative weighs of 19 design indicators. In terms of the analysis of expert
opinions, three experts specializing in e-entrepreneurship, 10 e-Entrepreneurs and 50 online shoppers
were initially invited to compare the correlations of pairs of the design indicators in accordance
with key factors of successful e-entrepreneurship. As a consequence, three experts specialized
in e-entrepreneurship, eight e-entrepreneurs and 42 online shoppers completed the questionnaire.
To prevent the three e-entrepreneurs’ opinions from being underestimated, this study calculated the
geometric means of the survey results derived from the eight e-entrepreneurs and 42 online shoppers
and converted them into one set of e-entrepreneur data and one set of online-shopper data. A total of
five sets of survey results (including the three sets of survey data derived from the experts) were further
integrated into ANP expert opinions using the super matrix. Using Super Decision, the researcher
calculates by ANP and acquires two super matrices: an unweighted matrix and a weighted matrix,
as shown in Tables A3 and A4. The ranking of relative weights of interactive website design indicators
is shown in the experts’ opinions of Table 6. When the weight (We) is higher, it means it is more
important for most of experts. The top five are “product searching” (0.175), “price checking” (0.150),
“product ranking” (0.110), “customized promotion” (0.098) and “advertising” (0.065).
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Table 6. ANP analysis.

Items of Evaluation
Evaluation of Current Situation Experts’ Opinions Comprehensive Comparison

Weight (Wc) Ranking Weight (We) Ranking Gap (We–Wc) Ranking

Design
Webpage announcement (WA) 0.048 7 0.034 12 ´0.014 13

Simple operation of interface (SOI) 0.065 4 0.055 6 ´0.010 11
Website browsing (WB) 0.029 16 0.021 14 ´0.008 9

Checking

Product searching (PS) 0.037 14 0.175 1 0.138 1
Price checking (PC) 0.037 13 0.150 2 0.112 2

Product ranking (PR) 0.061 5 0.110 3 0.050 3
Display of virtual reality (DVR) 0.009 19 0.043 9 0.035 4

Service

Customer database (CD) 0.126 2 0.048 7 ´0.078 18
Reservation of e-paper (REP) 0.038 12 0.042 10 0.004 6

Shopping cart (SC) 0.041 11 0.030 13 ´0.011 12
Customized promotion (CP) 0.183 1 0.098 4 ´0.085 19

Interactive

E-mail (EM) 0.042 10 0.009 16 ´0.033 16
Message board (MB) 0.017 17 0.008 18 ´0.009 10

Online users’ forum (OUF) 0.047 9 0.043 8 ´0.004 7
Online questionnaire (OQ) 0.073 3 0.018 15 ´0.055 17

Promotion

Advertising (AD) 0.048 8 0.065 5 0.018 5
Lottery/prices (L/P) 0.032 15 0.008 17 ´0.023 15

Coupons (CPN) 0.058 6 0.038 11 ´0.020 14
Media promotion (MP) 0.011 18 0.005 19 ´0.006 8
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Based on the above, regarding interactive website design of e-entrepreneurship, the experts
suggest the importance of product information checking and providing customers with more complete
and a convenient shopping environment. Unlike physical stores with clerks who explain and introduce
products to customers, online stores must rely on advertising to inform customers of new products,
popular goods, and even ranking of goods. Based on customers’ special needs, they offer customized
service and promotion to increase online customers and sales. Therefore, we can confirm the future
direction of interactive website design for e-entrepreneurship and set up execution strategies for the
case company.

4.4. Comprehensive Comparison and Analysis

Regarding the ANP results of Sections 4.2 and 4.3 this study compares the weights of interactive
website design indicators. The criteria are set up for future strategy execution according to the gap of
the importance in the evaluation of the design indicators between the current situation of the company
and the experts’ opinions. As shown in Figure 3, by including the trend line in the bar diagram of
weights, we can show that, at the current stage, the case company must be improved. Significant
execution effectiveness refers to key design indicators. A real trend line means the importance of
certain design indicators for most of the experts, and the degree is higher than the current situation of
the case company. A dotted trend line means the importance of certain design indicators for most of
experts is lower than the current situation of the case company.
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The results demonstrate that the design indicators of real trend lines are “product searching”
(0.138), “price checking” (0.112), “product ranking” (0.050), “display of virtual reality” (0.035),
“advertising” (0.018), and “reservation of e-paper” (0.004). These are defined as “key design indicators”.
This shows that for future operations of the company, the design indicators must be reinforced, and the
execution is more effective than for the other design indicators. In addition, the rest of the design
indicators refer to dotted trend lines. This means that the case company currently focuses on the
development of the design indicators. However, for future operations of the company, we suggest
slightly turning the resources invested in indicators to other “key design indicators.” In addition,
according to the comprehensive comparison in Table 6, we recognize the gap (We–Wc) between the
case company and the experts regarding interactive website design. Notably, the “display of virtual
reality” is a new interactive technique of online stores. Although it is ninth in the current ranking
of experts, the case company does not pay attention to the indicator, and the ranking is last (19th).
After comprehensive comparison, the indicator is upgraded to the top four. This means that if the case
company invests resources in the design indicator, the execution will be more effective than for other
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design indicators. On the contrary, “Customized promotion” is in the top four in the ranking of experts.
However, because the case company values this indicator, it is first in the ranking. This demonstrates
that the technique of the design indicator for the case company should be mature. By comprehensive
comparison, the indicator is last in the ranking. Hence, if the case company invests the resources in
this design indicator, execution will be less effective than for the other design indicators. We suggest
developing the other key design indicators.

Based on the above, by comprehensive comparison, we realize the gap of the importance of design
indicators in the current situation of the company and the experts’ opinions and further confirm key
design indicators with higher execution effectiveness. Thus, we can set up a future operational strategy
and effectively utilize the limited resources.

5. Conclusions

The following suggestions are proposed.

5.1. Conclusion and Managerial Implications

This study treats the ANP as an analytical tool for strategy planning and constructs an ANP
assessment model of interactive website design indicators. By research analysis and discussion of the
case company, we develop conclusions and managerial implications as follows:

(1) According to the characteristics of the ANP, this study constructs a network system with a
specific structure. Interactive website design indicators of e-entrepreneurship are generalized
as (1) Design; (2) Checking; (3) Service; (4) Interactive; and (5) Promotion, including 19 design
indicators. At the planning stage, the decision-making team can include different indicators to
systematize the complicated issues.

(2) By analyzing the current situation of the case company through the ANP, this study recognizes
current website design points. This is based on customer service and data analysis. The top
five are customized promotion, customer database, online questionnaire, simple operation of
interface, and product ranking. They serve as a reference for the case company to plan strategies.

(3) By analyzing the expert questionnaire through the ANP, we can respond to the key success factors
of e-entrepreneurship and confirm the key points of interactive website design. This emphasizes
the interaction between websites and customers and message transmission. According to the
customers’ special needs, customized service and promotion are provided. The top five are
product searching, price checking, product ranking, customized promotion, and advertising.
Thus, we confirm the future website design direction of e-entrepreneurship for the case company.

(4) According to the analytical results of Sections 4.1 and 4.2 as to interactive website design
indicators, there is a significant gap between the current importance for the case company
and the experts’ suggestions. This demonstrates that in response to market changes, the execution
strategy of the case company must be properly adjusted. However, does this mean to invest in
all resources according to experts’ opinions? Based on the case study, it is necessary to develop
a comprehensive comparison. Hence, we confirm that the key design indicators are product
searching, price checking, product ranking, display of virtual reality, advertising, and reservation
of e-papers. In online stores, customers cannot touch the products. Firms should try to more
easily and authentically present products using multimedia data presentation techniques.
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(5) By the validation of key design indicators, this study recognizes the urgent factors that should
be enhanced by the case company. Therefore, the managerial implication is as follows. With the
vigorous development of the internet, consumers’ consumption behavior, as well as business and
trading models, are changed. This study designs an ANP assessment model of interactive website
design indicators. Thus, the case company changes from questioning to understanding the points
for improvement. We suggest that for small and medium enterprises, website design companies
and those who are interested in e-entrepreneurship can plan an interactive website design
according to the findings of this study. They can even self-report using an ANP comprehensive
assessment model to effectively lower the scope of strategy planning and focus on the construction
of effective strategies. Thus, business decision-makers can make the right decisions, enhance
effectiveness of corporate strategies and strengthen competitiveness.

5.2. Suggestions

Given the findings and limitations of this study, we have a number of suggestions for 3C product
distributors, e-entrepreneurs, and future research.

5.2.1. 3C Product Distributors

In this study, a case study was conducted for a 3C product distributor, so the results regarding the
design indicators of interactive websites can be a useful reference for companies in the same industry,
especially when they intend to enter the e-market or launch e-entrepreneurship.

5.2.2. For e-Entrepreneurs

This study highlighted “interaction” as the key guideline for the design of websites and established
an ANP evaluation model of design indicators of interactive websites. The model can help companies
of different kinds identify or determine the design indicators that fit their needs. It is advised that
e-entrepreneurs design interactive websites with characteristics defined in line with the ANP evaluative
model. The status quo or characteristics of the companies should also be taken into account.

5.2.3. For Future Research

The global digital era is a worldwide trend, in which products are promoted and sold via the
internet. Hence, it is essential to generate a website that enables mutual interaction with target
customers if an e-commerce enterprise aims to keep track of customers’ preferences. Therefore, it is
advised to apply the model of interactive website design indicators to different sectors to analyze
a company’s internal current status and the trend in the outer world as the preparation of effective
introduction of e-entrepreneurship. Furthermore, even though this study mainly focuses on the design
of interactive websites, it is also worthwhile to consider the security of the website to enhance the
customers’ confidence in online shopping mechanisms. For future research it is, therefore, suggested
to take into account the relevant security issues into the evaluation model for website design for
the purpose of constructing an online shopping platform satisfying the customers’ needs. The final
future research suggestion is to invite customers to express their degree of satisfaction and to conduct
customer need analysis to help e-entrepreneurs develop promising business strategies.
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and Chin-Hui Chen wrote the paper.
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Appendix A

Table A1. Unweighted super matrix of analysis on the current situation of the company.

Categories Design Checking Service Interactive Promotion

Design indicators WA SOI WB PS PC PR DVR CD REP SC CP EM MB OUF OQ AD L/P CPN MP
Webpage announcement (WA) 0 0 0.25 0 0 0 0 0 0 0 0 1 0 0 0 1 1 1 0

Simple operation of interface (SOI) 0 0 0.75 0 0 0 1 0 0 1 1 0 0 0 0 0 0 0 0
Website browsing (WB) 0 1 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0
Product searching (PS) 0 0.8 0 0 0.25 0.25 0 0 0 0.333 0.75 0.667 0.163 0 0.168 0 0 0 0

Price checking (PC) 0 0.2 0 0.163 0 0.75 1 0 0 0.667 0.25 0.333 0.297 0.2 0.349 0 0 0 0
Product ranking (PR) 0.667 0 0 0.297 0.75 0 0 0 1 0 0 0 0.540 0.8 0.484 1 1 1 0

Display of virtual reality (DVR) 0.333 0 0 0.540 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Customer database (CD) 0 0 0.25 0 0 0 0 0 0.667 0.540 0.75 0.25 1 1 0.594 0 0.333 0.349 0.25

Reservation of e-paper (REP) 0 0 0 0 0 1 0 0.163 0 0.163 0 0 0 0 0.157 0 0.140 0.168 0
Shopping cart (SC) 0 0 0 0.25 0.25 0 0 0.297 0 0 0.25 0 0 0 0 0 0 0 0

Customized promotion (CP) 1 1 0.75 0.75 0.75 0 1 0.540 0.333 0.297 0 0.75 0 0 0.249 1 0.528 0.484 0.75
E-mail (EM) 0 0 0 0 0 0 0 0.333 1 0 0 0 0.333 0.297 0.349 0 1 0.75 0

Message board (MB) 0 1 0 0 0 0 0 0 0 0 0 0.140 0 0.163 0.168 0 0 0 0
Online users’ forum (OUF) 0 0 0 1 1 1 0 0 0 1 0.25 0.333 0.140 0 0.484 0 0 0 0
Online questionnaire (OQ) 0 0 0 0 0 0 1 0.667 0 0 0.75 0.528 0.528 0.540 0 1 0 0.25 0

Advertising (AD) 0.25 0 0 1 0.25 0.333 0 0 0.333 0 0 0 0 0 1 0 0.75 0.75 1
Lottery/prices (L/P) 0.75 0 0 0 0 0 0.25 0 0.667 0 0 0.333 1 0.75 0 0.540 0 0.25 0

Coupons (CPN) 0 0 0 0 0.75 0.667 0 1 0 1 0.667 0.667 0 0.25 0 0.163 0.25 0 0
Media promotion (MP) 0 0 0 0 0 0 0.75 0 0 0 0.333 0 0 0 0 0.297 0 0 0
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Table A2. Weighted super matrix of analysis on the current situation of the company.

Categories Design Checking Service Interactive Promotion

Design indicators WA SOI WB PS PC PR DVR CD REP SC CP EM MB OUF OQ AD L/P CPN MP
Webpage announcement (WA) 0 0 0.072 0 0 0 0 0 0 0 0 0.203 0 0 0 0.274 0.274 0.274 0

Simple operation of interface (SOI) 0 0 0.216 0 0 0 0.085 0 0 0.261 0.261 0 0 0 0 0 0 0 0
Website browsing (WB) 0 0.217 0 0 0 0 0 0 0 0 0 0 0 0 0.203 0 0 0 0
Product searching (PS) 0 0.077 0 0 0.089 0.089 0 0 0 0.041 0.092 0.067 0.021 0 0.017 0 0 0 0

Price checking (PC) 0 0.019 0 0.058 0 0.266 0.324 0 0 0.082 0.031 0.033 0.037 0.025 0.035 0 0 0 0
Product ranking (PR) 0.070 0 0 0.105 0.266 0 0 0 0.167 0 0 0 0.068 0.101 0.048 0.181 0.181 0.181 0.288

Display of virtual reality (DVR) 0.035 0 0 0.191 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Customer database (CD) 0 0 0.178 0 0 0 0 0 0.307 0.184 0.256 0.089 0.448 0.448 0.212 0 0.066 0.070 0.079

Reservation of e-paper (REP) 0 0 0 0 0 0.281 0 0.090 0 0.056 0 0 0 0 0.056 0 0.028 0.033 0
Shopping cart (SC) 0 0 0 0.070 0.070 0 0 0.164 0 0 0.085 0 0 0 0 0 0 0 0

Customized promotion (CP) 0.584 0.537 0.534 0.211 0.211 0 0.257 0.299 0.154 0.101 0 0.267 0 0 0.089 0.199 0.105 0.096 0.238
E-mail (EM) 0 0 0 0 0 0 0 0.098 0.245 0 0 0 0.105 0.094 0.088 0 0.098 0.073 0

Message board (MB) 0 0.151 0 0 0 0 0 0 0 0 0 0.035 0 0.052 0.042 0 0 0 0
Online users’ forum (OUF) 0 0 0 0.138 0.138 0.138 0 0 0 0.182 0.045 0.084 0.044 0 0.122 0 0 0 0
Online questionnaire (OQ) 0 0 0 0 0 0 0.126 0.196 0 0 0.136 0.133 0.167 0.171 0 0.098 0 0.024 0

Advertising (AD) 0.078 0 0 0.227 0.057 0.076 0 0 0.042 0 0 0 0 0 0.088 0 0.186 0.186 0.394
Lottery/ prices (L/P) 0.234 0 0 0 0 0 0.052 0 0.084 0 0 0.029 0.111 0.083 0 0.134 0 0.062 0

Coupons (CPN) 0 0 0 0 0.170 0.151 0 0.152 0 0.094 0.062 0.059 0 0.028 0 0.040 0.062 0 0
Media promotion (MP) 0 0 0 0 0 0 0.155 0 0 0 0.031 0 0 0 0 0.074 0 0 0
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Appendix B

Table A3. Unweighted super matrix of analysis on the expert questionnaire.

Categories Design Checking Service Interactive Promotion

Design indicators WA SOI WB PS PC PR DVR CD REP SC CP EM MB OUF OQ AD L/P CPN MP
Webpage announcement (WA) 0 0 0.200 0 0 0 0 0 0 0 0 1 0 0 0 1 1 1 0

Simple operation of interface (SOI) 0 0 0.800 0 0 0 1 0 0 1 1 0 0 0 0 0 0 0 0
Website browsing (WB) 0 1 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0
Product searching (PS) 0 0.667 0 0 0.833 0.667 0 0 0 0.667 0.667 0.667 0.558 0 0.582 0 0 0 0

Price checking (PC) 0 0.333 0 0.614 0 0.333 1 0 0 0.333 0.333 0.333 0.320 0.750 0.309 0 0 0 0
Product ranking (PR) 0.200 0 0 0.117 0.167 0 0 0 1 0 0 0 0.122 0.250 0.109 1 1 1 1

Display of virtual reality (DVR) 0.800 0 0 0.268 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Customer database (CD) 0 0 0.750 0 0 0 0 0 0.750 0.571 0.800 0.750 1 1 0.540 0 0.558 0.558 0.250

Reservation of e-paper (REP) 0 0 0 0 0 1 0 0.540 0 0.286 0 0 0 0 0.297 0 0.320 0.320 0
Shopping cart (SC) 0 0 0 0.333 0.333 0 0 0.163 0 0 0.200 0 0 0 0 0 0 0 0

Customized promotion (CP) 1 1 0.250 0.667 0.667 0 1 0.297 0.250 0.143 0 0.250 0 0 0.163 1 0.122 0.122 0.750
E-mail (EM) 0 0 0 0 0 0 0 0.333 1 0 0 0 0.163 0.117 0.163 0 1 0.250 0

Message board (MB) 0 1 0 0 0 0 0 0 0 0 0 0.540 0 0.614 0.540 0 0 0 0
Online users’ forum (OUF) 0 0 0 1 1 1 0 0 0 1 0.667 0.297 0.540 0 0.297 0 0 0 0
Online questionnaire (OQ) 0 0 0 0 0 0 1 0.667 0 0 0.333 0.163 0.297 0.268 0 1 0 0.750 0

Advertising (AD) 0.857 0 0 1 0.833 0.800 0 0 0.857 0 0 0 0 0 1 0 0.857 0.857 1
Lottery/ prices (L/P) 0.143 0 0 0 0 0 0.667 0 0.143 0 0 0.333 1 0.250 0 0.297 0 0.143 0

Coupons (CPN) 0 0 0 0 0.167 0.200 0 1 0 1 0.750 0.667 0 0.750 0 0.540 0.143 0 0
Media promotion (MP) 0 0 0 0 0 0 0.333 0 0 0 0.250 0 0 0 0 0.163 0 0 0
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Table A4. Weighted super matrix of analysis on the expert questionnaire.

Categories Design Checking Service Interactive Promotion

Design indicators WA SOI WB PS PC PR DVR CD REP SC CP EM MB OUF OQ AD L/P CPN MP
Webpage announcement (WA) 0 0 0.124 0 0 0 0 0 0 0 0 0.261 0 0 0 0.260 0.260 0.260 0

Simple operation of interface (SOI) 0 0 0.497 0 0 0 0.263 0 0 0.263 0.263 0 0 0 0 0 0 0 0
Website browsing (WB) 0 0.291 0 0 0 0 0 0 0 0 0 0 0 0 0.261 0 0 0 0
Product searching (PS) 0 0.309 0 0 0.473 0.378 0 0 0 0.279 0.279 0.276 0.313 0 0.241 0 0 0 0

Price checking (PC) 0 0.155 0 0.349 0 0.189 0.419 0 0 0.140 0.140 0.138 0.179 0.420 0.128 0 0 0 0
Product ranking (PR) 0.124 0 0 0.067 0.095 0 0 0 0.568 0 0 0 0.068 0.140 0.045 0.415 0.415 0.415 0.610

Display of virtual reality (DVR) 0.496 0 0 0.152 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Customer database (CD) 0 0 0.284 0 0 0 0 0 0.163 0.091 0.128 0.130 0.234 0.234 0.093 0 0.098 0.098 0.064

Reservation of e-paper (REP) 0 0 0 0 0 0.217 0 0.271 0 0.046 0 0 0 0 0.051 0 0.056 0.056 0
Shopping cart (SC) 0 0 0 0.072 0.072 0 0 0.082 0 0 0.032 0 0 0 0 0 0 0 0

Customized promotion (CP) 0.237 0.177 0.095 0.145 0.145 0 0.160 0.149 0.054 0.023 0 0.043 0 0 0.028 0.175 0.021 0.021 0.193
E-mail (EM) 0 0 0 0 0 0 0 0.065 0.084 0 0 0 0.018 0.013 0.013 0 0.061 0.015 0

Message board (MB) 0 0.068 0 0 0 0 0 0 0 0 0 0.044 0 0.069 0.044 0 0 0 0
Online users’ forum (OUF) 0 0 0 0.084 0.084 0.084 0 0 0 0.062 0.041 0.024 0.060 0 0.024 0 0 0 0
Online questionnaire (OQ) 0 0 0 0 0 0 0.062 0.129 0 0 0.021 0.013 0.033 0.030 0 0.061 0 0.046 0

Advertising (AD) 0.123 0 0 0.132 0.110 0.105 0 0 0.113 0 0 0 0 0 0.069 0 0.077 0.077 0.132
Lottery/ prices (L/P) 0.021 0 0 0 0 0 0.065 0 0.019 0 0 0.023 0.094 0.023 0 0.027 0 0.013 0

Coupons (CPN) 0 0 0 0 0.022 0.026 0 0.305 0 0.097 0.073 0.046 0 0.070 0 0.049 0.013 0 0
Media promotion (MP) 0 0 0 0 0 0 0.032 0 0 0 0.024 0 0 0 0 0.015 0 0 0
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